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Abstract

The objective of this study was to detennine the two-year predictors of current

smoking (smoked one or more times in the past year) and of ever smoking (lifetime use

of cigarettes) among grade 4 students in multiethnic9 low-income9 inner-city

neighborhoods in Montreal. Baseline and two-year follow-up data were collected from

501 children (54.3% girls) who, at baseline9 were never-smokers. At the two-year foUow­

up, 22.0% reported ever smoking, including 7.6% who were current smokers. Gender­

specific multivariate logistic regression analyses identified friends smoking (odds ratio

(OR)=3.0 95% confidence interval (1.2-7.1» and sibling smoking (OR=6.6 (1.7-22.2» as

indePendent predictors of ever smoking among boys. Friends' smoking (OR=4.7 (2.0­

10.7» and school were predictors of ever smoking among girls. Parental smoking also

predicted ever smoking (OR=4.3 (1.6-11.9» among girls barn in Canada ooly. The ooly

predictor of CUITent smoking among boys was friends' smoking. Predictors of current

smoking among girls included Canadian family origin.
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Résumé

Cette étude visait à identifier les détenninants de la consommation de cigarettes

actuelle (consommation durant la dernière année) et de la consommation à vie parmi des

élèves de quatrième année suivi pendant deux années et résidant dans des quartiers

multiethniques et économiquement défavorisés du centre-ville de Montréal. Les données

ont été recueillies au début de l'étude et deux ans plus tard auprès de 501 enfants (filles =

54.3%) qui, au dép~ n'avaient jamais fumé. Après deux années de suivi, 22.0 % des

enfants rapportaient avoir fumé dont 7.6% durant la dernière année. Des analyses de

régression logistique réalisées séparément pour chaque sexe ont identifié les détenninants

de la consommation de cigarettes à vie suivant: la consommation de cigarettes par les

amis (ratio de cotes (RC) = 3.0 (interval de confiance de 95%) (1.2 à 7.1» et par la fratrie

(Re = 6.6 (1.7 à 22.2)) chez les garçons et la consommation de cigarettes par les amis

(Re = 4.7 (2.0 à 10.7) et l'école frequentée chez les filles. La consommation de

cigarettes par les parents est un déterminant additionnel de la consommation à vie (Re =

4.3, (1.6 à 11.9» mais seulement chez les filles nées au Canada. Les détenninants de la

consommation actuelle de cigarettes sont la consommation par les amis chez les garçons

et l'origine familiale canadienne chez les filles.
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1. Introduction

Cigarette smoking and exposure to environmental tobacco smoke are major

preventable causes of premature deaths worldwide. In spite of a substantiaI decrease in

overall smoking prevaIence, more than 41,000 deaths in Canada, in 1991, were estimated

to he directly attributable to tobacco use (llling & Kai~ 1995) and smoking

accounted for 56% and 48% of premature mortality among male and femaIe smokers in

Cana~ respectively (Ellison, MonisoD, & de Gro~ 1999). Smoking is considered to he

responsible for 30% of bath cardiovascular deaths and cancer deaths, 90% of long cancer

deaths, and 85% of emphysema cases (Joseph, 1989). Smokers are aIso known ta have

higher risks for a variety of other diseases including influenza, pneumoni~ peptic ulcers,

abdominal aortic aneurysm, and cataracts (US Centers for Disease Control, 1993).

Adverse heaIth consequences of active and passive smoking among children are

also weil documented. Apart from the impact ofpassive smoking, active smoking among

children, sunilar ta adults, causes increased respiratory symptoms, reductions in

pulmonary function (Oold et al., 1996; Smeets, Brunekreef, Dij~ & Houthuijs, 1990).

It has been reported that men who begin ta smoke before age 15 have a substantially

higher risk of developing lung cancer in comparison to men who begin smoking when

aider (Peto, 1986). The mechanism suggested was that young smokers May he markedly

susceptible to DNA adduct fonnation., which is related to carcinogenesis, and have higher

adduct burdens after they quit smoking than those who started smoking later in life

(Wiencke et al., (999). Furthermore, studies have demonstrated that smoking is

associated with other risk·taking behaviors such as marijuana and other illicit drug use,

binge drinking, and aggressive or violent behavior (DuRant., Smith, K.reiter, &

Krowchuk, 1999; Escobedo, Reddy, & DuRant, 1997). Smoking in early adolescence

might not cause illegal drug use~ but could provide the foundation for participating in

other risk·taking behaviors. Or it may he that smoking and risk-taking behaviors share a

common underlying pathway. Thus, the consequences of early smoking arnong youth

burden society in many ways.
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According to the February 1995 Survey on Smoking in Canada, the smoking

prevalence among persons aged 15 or older was 27% (Canadian Center on Substance

Abuse, 1997). Overall, a 25% reduction of smoking prevalence bas been observed over

the last three decades. However, the prevalence of regular smoking among youth bas

declined less than that among adults over this period and even reversai in the downward

trend was observed during 1989-1995 (Health Canada, 1996). According to the 1992­

1993 Quebec Health and Social Survey, 30.4% of Quebecers who were 15 years or over

reported smoking cigarettes on a daily basis. This prevalence was the highest among

Canadian provinces. Among youth aged 15 to 17 years, 19.5% of males and 22.3% of

females were reported to be regular smokers (Santé Québec, 1994). Furthermore, for

youth aged lOto 14 years~ the overall prevalence ofcunent smoking was II% in Quebec,

which was the highest prevalence among aIl provinces in Canada (Health Canada, 1994).

Considering the disturbing fact that tobacco companies specifically target children and

adolescents as new consumers, strengthening smoking prevention measures among

youth, especially in Quebec, is truly an urgent issue.

Once smoking is initiated, it is likely to he a long-term addiction. One study

indicated that adolescent smokers~ on average, continue to smoke for 16 years before

quitting (Pierce & Gilpin~ 1996b). The probability of cessation, among adults, is

correlated to the age at which smoking started (US Department of Health and Homan

Services (USDHH], 1994). Children who begin smoking by age 12 are more likely to he

regular and heavy smokers and are less likely to quit smoking, than those who begin at

older ages (Breslau & Peterson. 1996; Chen & Millar, 1998; Escobedo, Marcus,

Holtzman, & Giovino, 1993). Nonetheless, in the United States, between 14.2% and

25.2% of children have their first putT by age 12 (USDHH, 1994), and in Canada, 16% of

21 to 39 year-olds who had ever smoked daily reported that they had started smoking at

age 13 or younger (Chen & Millar~ 1998). These facts leave no room for doubt that

research and interventions for smoking prevention should target not only adolescents but

also younger, elementary schoolchildren.
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Despite consensus on the need for early interventio~ the number of longitudinal

surveys of smoking among children under 12 years of age is still limited. In additio~

although information from high-risk populations is essential to develop effective

interventions, sorne potential high-risk populations remain understudied. For example, it

is weil documented that the prevalence of smoking among adolescents is related to low

socioeconomic status (SES) (Conrad et al., 1992, Glendinning, Shucksmith, & Hendry,

1994, USDIlli, 1994). However, few studies have focused on low SES groups of

children. Also, few studies focus on multiethnic populations, which often comprise high

proportions of families of low SES, and in which unique cultural factors may influence

smoking behavior. In general, foreign-bom Canadïan residents, Canadians whose first

language is neither English nor Frenc~ and Canadîans who report ethnic origins other

than French or British, have relatively low smoking prevalence (Health Canada, 1995c).

However, these groups are included among the priority groups for anti-smoking

campaigns by Health Canada because of limited access to culturally appropriate

programs and services (Health Canada, 1995a). Recent studies have reported that the

predictors of smoking onset among adolescents differ by ethnie group and by the level of

acculturation, the process of leaming the values, beliefs, nonns, and traditions of a new

culture (Bettes, Dusenbury, Kerner, James-Orti~ & Botvin, 1990; Epstein, Botvin, &

Diaz, 1998b; Marin, 1992; USDHH.. 1998). To date, little information on risk factors for

smoking onset among children with diverse ethnicity living in low SES environments is

available. For effective primary prevention, understanding predictors of smoking

initiation among those who have never smoked helps tailor future intervention programs

for multiethnic communities.. which are becoming the norm in metropolitan areas

including Montreal.

A school-based heart health promotion program, "Coeur en Santé St Louis du

Parc", was conducted to evaluate the effectiveness of a multifactorial intervention

program to reduce risk factors for cardiovascular disease arnong elementary

schoolchildren in underprivileged neighborhoods in Montreal. As part of the evaluation,

data were collected on changes in smoking behavior over two years from children who

served as comparison subjects in this quasi-experimental study. Correlates of ever
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smoking among study subjects in 1993 and one-year predictors of ever smoking among

grade 4 and 5 children from 1993 to 1995 have been previously reponed (O'Loughlin.

Paradis, Renaud, & Sanchez Gomez, 1998a; Q'LoughHn, Renaud, Paradis, Meshefedjian,

& Zhou, 1998b). Sïnce the process of progressing from first trying a cigarette to regular

smoking usuaUy takes about 2-3 years (Emmanuel, Ho, & Chen, 1991; World Health

Organization (WHO], 1998), a two-year follow-up might also be a reasonable time frame

for the investigation of smoking initiation. In addition, whether or not the findings from

this study with a longer follow-up period would corroborate the findings from previous

studies among the same study population is of interest. Thus, the main objective of this

study is to identify two-year predictors of current and ever smoking among elementary

schoolchildren originally in grade 4 (with no intervention) in multiethnic, low incorne,

inner-city neighborhoods.

2. A review of the literature

2.1 Objectives of tbis review

The objectives of this literature review are:

(1) ta present the commonly used measures of smoking behavior among children,

(2) ta address issues related to the measurement ofsmoking bebavior among children,

(3) ta describe the prevalence of smoking among elementary school children using recent

studies, and

(4) ta summarize the reported predictors of smoking among children based on recent

prospective and cross-sectional studies.

2.2 Definitions

Children: In this review, "children" are defined as individuaIs, aged 12 years or

younger, or enrolled in elementary schools al baseline surveys. The reasons for this

restriction are as follows; (1) Forty percent of adolescents start smoking by age 14

(USDHH, 1994), and the earliest stage of smoking, the preparation stage, is considered to

begin before actual smoking takes place. Thus, childhood is a critical period for smoking
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onset and it bas been suggested targeting the preadolescent age group for smoking

prevention, rather than adolescents. (2) Il bas not been determined whether risk factors

for smoking onset change as children grow. Previous research bas suggested that the

relative importance of severa! factors may differ depending on smoking stage as weil as

age (Choi~ Pierce~ Gilp~ Farkas~& Berry~ 1997; Jackso~ Henriksen, Dickinson~ Messer~

& Robertso~ 1998; Stanton, Lowe, & Silv~ 1995; Stanton, Mahalski~ McGee~ & Silv~

1993). For example, severa! studies suggest that parental influence might he stronger

when children are younger (Jackson, Henriksen, Dickinson, & Levine, 1997b) and he

surpassed by the influence of smoking by friends later in their life (Colll'ad, Flay, & Hill,

1992; Presson et al.~ 1984). This suggests that findings from studies targeting

preadolescent children may differ from those of adolescents. Also, studies that grouped

subjects into broad age groups may obscure the causal association between smoking

initiation and potential predictors, which could differ by age or developmental stage. (3)

Those at bighest risk for early smoking are more likely to drop out of school and are

often already excluded from school-based studies among older age groups. (4) Our study

focused on smoking initiation among elementary schoal children.

Smoking: "Smoking" refers to any experience of cigarette smoking including

initiation. experimentation~ and maintenance. Any stage of smoking was accepted in this

review. However, outcomes related to smoking cessation or quitting were excluded.

2.3 Measurement of smoking behavior

2.3.1 Measurement of smoking behavior among children

Children's patterns of smoking differ from that of adults. This is characterized by

the process of initiation~ which consists of infrequent smoking. The transition from never

smoking to established smoking is generally conceptualized ioto severa! developmental

stages: preparation~ initiation~ experimentation, regular smoking~ and addiction (USDHH,

1994). However, the levels of smoking and their definitions vary from study to study.

Even though the same tenninology is used, definitions are not necessarily consistent.
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Furthermore,. a1though it bas been wel1 known that responses are,. in general,. influenced

by the phrasing of questions and the order in which questions are asked,. precise

information about questions themselves were often not reported in published articles.

Some investigators described patterns of transition using several stages ofsmoking onset,.

then dichotomized those categories for further anaIysis. Even after the dichotomization of

original categories,. the similarity ofoutcome variables is limited.

Table 1 summarizes terms and definitions used in the literature reviewed.

Table 1 Categories and Definitions ofEarly SlIIOkillg Stages

Numberof Levels of
Definition ReferencesLevels behavior

Never smokersl Those who never tried cigarettes. Epstein et 31.,.1998,.
Never triers Griesler et al., 1998,

Those who ever smoked. Gritz et al., 1998,.
Ever smokersl O'Loughlin et al., 1998b,.

2 Lifetime (Most were reduced to a binary variable Greenlund et al.,. 1997,
smoking of "ever" and "never" trom the original Pederson et al.,. 1997,

polytomous measure.) (annotti et al., 1996,
Abemathy et.al.• 1995,.
Bowen et al., 1991

Smoking onset:
Those who consistendy reponed values Jackson et al.. 1997,
indicating nonuse or inconsistent 1998

2
No reporters.

Yes
Those who consistently reported values
indicating sorne level of use~

Never smoking Those who had never smoked. Griesler et aL, 1998
2

Current smoking
Those who had smoked in the past 3
months.

Smoking less Those who do not smoke once a month Epstein et al., 1998
than once a or more. (including never smokers, past

2 month smokers)

Current smoking
Those who smClked at least once a
month.

Non-established
Among the experimenters, those who are Choi et al.,. 1997
not satisfied with the criterion for

smokers "current established smokers".
2

Current Those who smoked at least 100
established cigarettes in their lifetime and smoked in
smokers the last 30 days.

Never smokers
Those who did not agreed with the item EIder et aL,. 1996

2 '" have staned ta smoke a Uttle"

Ever smokers Those who agreed with the above item.
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Table 1 (contÎDued)

Numberof Levels of
Definition References

Levels behavior

Non-smokers
Those who had not smoked one or mon: Doherty et al., 1994

2
cigarettes in the past month.
Those who had smoked one or more

Smokers cigarettes in the past month.

Non-smokers
Thase who had not smoked in the past Headen et al., 1991

2
year including never smokers.

Smokers
Those who smoked at least a few limes in
the past year.

Never smokers
Those who report non use or Jackson et al., 1997b
inconsistently report cigarette smoking.
Consistent n:ports for having tried

Initiation smoking such as "one or two puffs" and
"most or ail ofone cigarette" for lifetime

3 use.

Experimentation
Consistent reports for having tried
smoking and having smoked 2 ta 5 packs
ofcigarettes in lifetime.

Current smokers
Anyone who bas smoked during the past
30 days (including daily smokers and
occasional smokers). =30 days prevalence

Never smoked
Those who had never taken a single puff 8emand & Abemathy,
ofa cigarette. 1993

3 Tried but no Those who bad tried smoking at lcast once
longer smoke but who no longer smoke.

Currently smoke
Those who continued to use tobatco at the
time of testing.

(at grade 3-4) Those who never smoked a whole Harrell et al., 1998
Non smokers cigarette

Experimental
From the questions" Have you ever

3 smoked a whole cigarette in your Iife?"
smoking and "Do you smoke now?" Details of

Current smoking
categorization were not available.

(at grade 4-5) Those who never smoked a whole
Non smokers cigarette.

3
Experimental From lhe questions " Have you ever
smoking smoked 10 cigarettes in your life?" and
Current smoking "Do you smoke now?" Details of

categorization were not available.
Never smokers Those who had never smoked. Meijer et al., 1996
Experimental Those who had smoked at least once but

3 smokers had not smoked within the last 2 weeks.

Corrent smokers
Those who smoked within the last 2
weeks.
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Table 1 (coDtiDued)

Numberof Levels of Definition References
Levels behavior

Never smokers lbose who have Bever smoked. Gritz et al., 1998
lbose who (1) had one or more puffs but not a

Experimenters
whole cigarette, (2) smoked between 1and 10
cigamtes in lifetime, (3) smoked fewer than 12
times in the past 12 months.
lbose who (1) smoke once a month, (2) smoke

4 a few cigarettes each week. (3) smoke a few
Current smokers cigarettes MOst days, (4) smoke about halfa

pack each clay. (S) smoke a pack or more each
day.
Those who used to smoke but quit in the past

Fonner smokers 12 months. or used ta smoke but quit more than
12 months ago.
Those who were abstinent at baseline, one-year Jackson. 1998

Abstainer follow-up, and two-year follow-up.

Those who (1) smoke once a month, (2) smoke
a few cigarettes each week. (3) smoke a few

Current smokers cigarettes MOst days. (4) smoke about half a
4 pack each day. (S) smoke a pack or more each

day.
Those who used to smoke but quit in the past

Fonner smokers 12 months, or used to smoke but quit more than
12 months ago.
Those who were smokers at two-year follow-up

Smoker regardless ofstatus at baseline (abstinenlor
initiation)

Never smokers Those who reported no smoking at ail. O'Loughlin et aL,

Past smokers
Those who had smoked but not at ail in the past 1998
year.

Trying smoking
Those who had smoked 1-2 times in the past
year.

4 Experimenters: those who had smoked 3 or

Current smokers
more limes in the past year but not on a regular

(ExperimentersJ basis.
Regular smokers: those who smoked a coupleregular smokers)
ofrimes each month or each week and those
who reponed smoking every day.

Continuous
ln response to the question. "How often do you Epstein et al., 1998

smoking
II-point currently smoke?", categories varied according
smoking index ro responses. such as "1 have never smoked."

index (1) to "A pack or more each day" (11).
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As Table 1 i1lustrates, terminology and categorization of smoking status varied

widely across studies. There was a lack of consistency in the definition of "current

smokers" and "former (past) SIDokers" among children at elementary school ages.

Although the tenn "experimenters" was often used to describe irregular childhood

smoking behavior, this category also did Dot have a common definition. The most

consistent categorization was a dichotomization ioto "never smokers" versus "ever

smokersllife time smoking".

2.3.2 Validity of measurement

Possible biases in measurements of childreD's smoking status

AlI studies reviewed relied on self-reported smoking status. In the majority of

studies, self-adrninistered questionnaires were used as the most practical approach to

obtain information on smoking behavior among children; this method is relatively cheap,

allows for larger samples, cao assure privacy, and can avoid interviewer bias (WHO,

1998). The World Health Organization (WHO) (1998) recommends that smoking status

of adolescents not be assessed by proxy reports since parents, who are likely to provide

answers. are not always aware of their children's behavior. The validity of self-reports on

smoking among youth is. however, questionable because of two fundamental sources of

respondent error: nondeliberate error in recall and deliberate misreporting. The former is

more common in responses to questions about age of tirst cigarette use or frequency of

smoking, than about current smoking status (WHO, 1998). The use of age-of-onset

measures produces substantial errors in estimation of smoking behavior among

adolescents and has low predictive values for recent smoking (Engels, Knibbe, & Drop,

1997). In addition. recall greater than one year for young children has been reported

unreliable in research on children's substance use (Stanton & Silva, 1993). Deliberate

misreponing of one's smoking behavior is probably related to "faking goOO" which is an

attempt to create a faise positive impression or "faking bad" which is an attempt to create

a false negative impression (Streiner & Norm~ 1995). Misreporting could also result

from "social desirabiIity", a tendency to put one's best foot forward without being aware
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of this tendency (Edwards. 1957). Adolescent smokers are more likely than adult smokers

to misclassify themselves as non-smokers (WHO, 1998). A high false negative rate

(approximately 40%) bas heen reported in a study of nine year-old children (Fergusson &

Horwood, 1989). Children May be reluctant to disclose their hehavior to adults when

those hehaviors are considered socially undesirable.

Severa! studies included biochemical measurements. such as exhaled air carbon

monoxide (CO) or saliva thiocyanate (SCN), to assess smoking among children. Since

these biological markers are not sensitive enough to detect infrequent smoking and since

they can he influenced by exposure to environmental tobacco smoke, they have heen used

primarily as a way ta increase the accuracy of self-reported smoking status. Based on the

premise that "subjects prefer providing accurate information about undesirable hehavior

to giving faIse information tbat would he validated by another measure" (Bauman &

Dent. 1982), il bas been hypothesized that the use of an objective measure would

motivate children to answer more accurately. TItus, the "bogus piPeline method", in

which subjects are informed that their self-reports cao he verified by investigators

through a procedure, such as biochemical measure, was tirst reported by Jones & Sigall

(Jones & Sigall! 1911), and the method has heen implemented in other studies. Earlier

studies. that tested the efficacy of this approach in the measurement of adolescent

smoking. supported the use ofthis method (Evans, Hansen, & Mittelmark, 1977; Murray,

D'Conneil, Schmid, & Perry, 1987a). Its usefulness, however, bas become somewhat

controversial (Campanelli, Dielman, & Shope, 1987; Murray et al., 1987a; Murray &

Perry. 1987b; Werch, Gorman, Marty, Forbess, & Brown, 1981). Use of the bogus

pipeline procedure to increase the validity ofself-assessments among children needs to he

further investigated.

In addition to bias due to response error, another information bias might occur

because of categorization of study subjects by smoking status based on responses to

multiple questions. In order to assure consistency of reporting, Many studies detennined

children's smoking status through algorithms of multiple self-reported questionnaire

items. This procedure has been recommended to obtain truthful answers from individuals
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who are reluctant to report their smoking (Brittingham, Tourangeau, & Kay, (998).

However, the decision to eliminate or include subjects who report inconsistent smoking

status varies from study to study. Some investigators exc1ude subjects whose reports of

smoking status are inconsistent, while other investigators categorize them as "ever

smokers". These inconsistencies between studies highlight the difficulties of measuring

smoking status among children. It is possible that the younger the study subjects are, the

higher the proportion of inconsistent rePOrts, which contribute to response error. Such

misclassification could attenuate the effect of potential predictors toward the null,

resulting in negative findings for weak positive predictors.

Otber facton related to the validity ofself-reports amoDg youtb

The following four factors have been investigated in relation to the validity of

self-reports of smoking behavior amoDg adolescents. First, underreporting might he more

frequent in household surveys than in school-based surveys because confidentiality is

more difficult to achieve in the former setting (WHO, 1998). SecoDdly, the validity of

self-reported smoking status did not differ by age group (Presson et al., 1984). Thirdly, it

does differ depending on smoking patterns; occasional smokers tended ta misclassify

themselves as nonsmokers while the accuracy of self-reports among regular smokers and

nonsmokers was high (95%) among adolescents aged 10 to 16 (Fergusson & Horwood,

1995). Finally, according to a study conducted among urban adolescents in North

Carolin~ sensitivity of self-reports, computed comparing self-reported smoking and

exhaled carbon monoxide level, was high (83-99%) and did not change appreciably by

ethnicity (i.e., African-American.. Hispanie, or Whites) (Wills & Cleary, 1997).

Additionally, several methods have been used to increase the validity of self­

reports among youth in school-based surveys. These include the use of anonymous

questionnaires, use of individual envelopes to retum completed questionnaires,

requesting teachers leave the c1assroom or stay at their desks duriDg completion of the

survey, and use of individual booths to complete the questionnaire. The usefulness of

these methods to increase the validity, however, bas not been evaluated.
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2.3 Prevalence ofsmoking among cbildren

Many studies have been conducted in the last decade to describe smoking among

children. Table 2 summarizes recent studies that report the prevalence of smoking among

elementary school children or children of approximately age 12. Rather than presenting

overall prevalence, some studies reported the prevalence in specific subgroups of

subjects, such as by gender or ethnicity. Location of the study, year(s) of survey, study

design, age/grade, the proportion offemale subjects, ethnicity/race, SES, and the measure

of smoking used in the study were described for each study. Detailed definitions of

smoking used in these studies are reported in Table 1 by the tirst author's name and the

year ofpublication.
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Table 2 Summary ofReporl.f Describing Preva/ence ofSmoking among Chi/dren

Population
Authors, 1. Location
Yearof 2. Year(s) of survey

publication, 3. Study design
4. Number of subjects

Name of the 5. Grade/Age
survey 6. 0/0 Female l

or project 7. Ethnicity/race
8. SES

Epstein et al., 1. New York City, USA
1998 2. not available

3. baselinel

4. n=2,312
5. grade 6·7 112.6±0.9 years old
6. Female 52%
7. Asian 7%, Black 22%,

Hispanie 56%, White 15%.
Other excluded.

8. Majority came from low-income
families.

Griesler et al., 1. USA national sampie
1998 2. 1992

3. cross-sectional
The 1992 4. n=I,773
National S. 12.4±1.9 years old

Longitudinal 6. not available
Surveyof 7. Af-Am 41.7% Hispanie 23.7%

Vouth White 34.6%
8. 25.7% of the family lived in

poverty.

Measurements of
smoking

An anonymous
in·class self ­
administered
questionnaire
with CO
measurement as
"Bogus pipeline"
method.
(Data were also
collected from
the absentee.)
A self­
administered in­
class
questionnaire.

Categories of
smoking

Never smoked:
Ever-smoking;
Current-smoking
(30-day
prevalence).

Never smoked;
Life time
smoking;
Current smoking
(Iast 3 months).

Prevalence ofever-smokers
Ismoking in lifetime

Ever-smoking

Asian 12.9%
Black 17.8%
Hispanie 20.2%
White 22.3%

Life lime smoking

24.1%

Male 23.9%
Female 24.2%

Prevalence of current
smokers

Current-smoking

Asian 1.3%
Black 3.4%
Hispanie 3.8%
White 4.0%

Gender difTerence exists.

Current smoking

10.0%

Male 9.4%
Fernale 10.6%

Note. CO =carbon monoxide. Af-Am =African-American. 1 Raseline survey from a longitudinal study.

13
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Table 2 (continued)

Authors, Year
Population

Measurements of Categories of
Prevalence of ever-smokers Prevalence ofcurrent

of Publication smoking smoking smokers
Gritz et al., 1. Houston, USA Aself- Never smokers:

1998 2. not available administered in- Ever smokers
3. cross-sectional class (Experimenters;
4. n=641 questionnaire with Current smokers; Eyer smokers Current smokersS. grade S saliva collection; Fonner smokers.)
6. Female SS.S% "Bogus pipelinell

15.6% 0.6%7. White 37.8%, Af-Am 27.9%, method
Hispanie 22.8%, Olher Il.5%

8. parenlal educalion: Icss than high
sehool36%

O'Loughlin, 1. Montreal, Canada Aself- Never smokersi Ever smokers Exoirimentall
et al., 2. 1993-1995 adrninistered in- Ever smokers regular smokers
1998b 3. cross-seclional class (past smokers + Male 28.7%

4. n=2,268 questionnaire experimenterslregul Female 20.3% Male 4.90.4
Coeur en Santé S. 9-12 years old ar smokers). Female 3.9Ot'o
St Louis du Parc 6. Female SO.O %

7. multiethnic, low-incorne, inner-
city neighborhoods

O'loughlin, 1. Montreal, Canada Aself- Never smokersi Ever srnokers Currently
et al., 2. 1993-1994 administered in- Ever smokers trying/ExPerimentall
1998a 3. baseline' class (past smokers + 21.1°,4 regular smokers

4. 0=1,824 questionnaire experimenterslregul
Coeur en Santé 5. 9-12 years old ar smokers). Male 2S.I% S.7%
St Louis du Parc 6. Female 50.0% Female 17.1%

7. multiethnic, low-income
neighborhoods

Note. Af·Am =African-American.
• OaseUne survey from a longitudinal study.

14
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Table 2 (continued)

Investigators, Population Measurement of Categories of Prevalence ofever Prevalence of current
Publication year smoking smoking smokers smokers

Hu et al., 1. Califomia, USA Arandom-digit- Non-smokers ""never Fonner smokers & Current smokers
1998 2. 1990 dialing telephone smokers; current smokers

3. cross-sectional interview. Current smokers 3.16%
The 1990 4. n""I,708 (smoking within 30 10.83%
Califomia 5. 12-13 years old days);

Youth Tobacco 6. (Female 49.5% among 12-17 Former smokers.
Survey years old sampie as il whole.) •

7. (White 69.4% Asian 8.7%
Black 6.2%,Other 9.3%)'

8. incorne < $20,000 28.8%
Jackson, 1. North Carolina, USA Aself· Never tried; Initiation of smokine. not available

1998 2. 1994 adrninistered in- Initiation of smoking.
3. baselinel class 14%
4. n=913 questionnaire.
S. grade Jand 5
6. Female 51%
7. White 83%

Choi et al., l. USA national sample A telephone Never smokers; Exoerimenters Established
1997 2. 1989 interview or a Experimenters;

3. baseline' mail Established smokers Male 25.4% Male 0.7%
Teenage 4. n=503 questionnaire. (fonner/current). Fernale 18.4% Female 0.9%

Attitudes and 5. 12·13 years old
Practice Survey 6. Female 38.6 %

(TAPS) 7. White 78.6% Af-Am 12.1%
Hispanie 6.6% Asian/other 2.8%

8. high Ilow SES

Nole. . AC·Am =African·American; SES =socioeconomic status.
• Baseline survey from a longitudinalstudy.
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Table 2 (continued)

AUlhors, Year Population Measuremenl of Categories of Prevalence of ever smokers Prevalence of current
of Publication smoking smoking smokers

Jackson & 1. North Carolina, USA Aself-adminislered Never tried; Onset of smokin2 not available
Henriksen, 2. 1994-1996 in-c1ass Onset of smoking. 15%

1997a 3. cross-sectional questionnaire grade 3 10%
4. n=I,213 (Teachers were grade 5 21%
5. grade 3 and 5 present but stayed Male 19%
6. Female 51% al their desks.) Female 12%
7. White 82% Black 16% Olhcr 2%

Jackson et al., 1. North Carolina, USA Aself-administered Abstinence; Initiation & experimentation Experimentation
1997b 2. not available in-c1ass Initialion; 27.4% 9.3%

J. cross-seclional questionnaire. Experimentation. grade 4 17.8 % grade 4 3.5%
4. n=I,272 grade 6 37.2 % grade 6 15.3%
S. grade 4 and 6 Female 24.5 % Female 6.7%
6. Female 51% Male 30.5% Male 12.1 %
7. White 83% White 24.7% White 9.5%

Black 40.2% Black 8.7%
Greenlund 1. Louisiana, USA Aself-administered Nevertried Ever tried cigarettes Regularly smoked at least

et al., 2. 1993·1994 questionnaire cigarettes; once a week
1997 3. cross-sectional Evertried 14.8%

4. n=913 (Private boolhs cigarettes; 1.2%
Bogalusa "eart 5. grade 3-6 were provided.) Regular smokers. White 20.8%

Study 6. Female 49.8% Black 8.6%
7. White 59.6%

lannoui et al., 1. Washington D.C., USA An anonymous Nonuse; Uad previouslv smoked not available
1996 2. 1988·1989 self-administered Prior use ( had

3. baselinel in-class previously 18.5 %
Bush & 4. n=2,078 questionnaire smoked).
lannotti, S. 8.9 ±0.9 years old

1992 6. Female 51%
7. Af-Am 90 % Anglo-Am 2%

Hispanie 3% Asian 1% Other 4%
8. High Ilow SES

Note. Af-Am = African-American; Anglo-Am =Anglo-American; SES = socioeconomic status. • Baseline survey from a longitudinal study.
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Table 2 (.:ontinued)

Investigators, Population Measurement of Categories of Prevalence ofever Prevalence ofcurrent
Publication year smoking smoking smokers smokers

Meijer et al., 1. Jerusalem, Israel An anonymous Experimental; Experimental +current Current
1996 2. 1993 self·administered Current (smoked

3. cross-sectional in-c1ass within the last 2 15% 1%
4. n=155 questionnaire. weeks).
5. grade 6
6. Fcmale 53% in original sampic
1. not availablc

Pcderson et al., 1. Scarborough, Canada A self- Never smoked; Ever smoked Current regular smokers
1997 2. 1992-1993 administered in- Evcr smoked; 16.7%

J. cross-sectional class Current regular. (Experimental 10.0% 1.1%
4. n;;1,552 questionnaire Ex-smokers 5.2%
S. grade 6 provided with a Current regular LI 0/0)
6. Fcmalc 51.2% sealcd cnvelope. Male 18.9%
7. not availahlc Female 14.7%

Rowe et al., 1. Indiana, USA A group- Nonsmokers; Trier +Regular smokers Regular smokers
1996 2. 1980-1983 administercd Triers; with Non-smoking with Non-smoking

3. baselinel questionnaire Regular smokers; parents: parents:
4. not available organized by Ex-smokers. Male 19% Male 00/0
5. grade 6 c1assroom groups. Female Il % Female 0%
6. Femate~Male with Smoking parents: with Smoking parents:
7. predominantly white Male 32% Male 3%

Femate 26% Female 2%
Eider et aL, 1. USA Self-report in- Non smokers; Agreeing with " 1have not available

1996 2. 1994 c1ass Ever smokers started to smoke a Iittle."
The Child and 3. baselinel questionnaires ("started to smoke a

Adolescent 4. n=6,521 littte"). 4.8%
Trial for 5. grade 6

Cardiovascular 6. Femate 50.6%
Health 7. not available

(CATCH)

Nole. • Baseline survey from a longitudinal study.

17
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Table 2 (rontinued)

Authors, Ycar Population
Mcasurement of Categories of Prevalence of ever Prevalence of current

of Publication smoking smoking smokers smokers
Abemathy 1. Calgary. Canada An anonymous Nonsmokers; Smokers not avaUable

et aL, 2. 1988 self-report Smokers (ever
1995 3. baselinel quesl ionnaire smoked). Male 30.0%

Canada Uealth 4. n=I,243 administered female 21.6%
Altitude Survey 5. grade 6 during health c1ass

6. Female 49.6% by classroom
7. not available Icachers.

0ygard el aL, 1. Oslo, Norway An anonymous, Ncver smokers; Experimental Regular
1995 2. 1979 self-report in-c1ass Experimenlal; + Reg,ular

3. baselincl questionnaires. Regular.
The Oslo Youth 4. n::570(1979) Male 13.6% Male 4,3%
Siudy 5. grade 5-7 female 13.9% female 5.7%

6. Female 50.4% in 1979
7. nol availahle
8. 55-56% of parenls had Jess Ihan

high school education.
Doherty& 1. AMidwcstem city, USA Aself-report Current smokers or not avai lable Current smoker at time 1
Allen, 1994 2. 1982 questionnaire not (Smoked one or

3. baselinel completed in the more cigarettes in the 22.4%
4. n=402 home. past month Yes 1No)
5. 11-13 years old
6. FemaJe 50.7%b
7. Caucasian 96%b
8. middle to upper middle class.

Nole. • Oascline survey from a longitudinal siudy. bA percentage in the original sample.

18
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Table 2 (continued)

Invcsligalors. 'tollulalion
Measurement of Categories of Prcvalcnce ofcvcr-smokcrs Prcvalencc of curn~n'

Publication smoking smoking smokcrs
Emery et al., 1. Florida, USA An anonymous, Never users; Ever users Recent users

1994 2. not available self-report in-class Past users (at least
3. cross-sectional questionnaire Wilh once in the past ); 33.7% 9.5%
4. n=411 teachers' absence. Recent users ( having Past users
5. grade 6 used within the past 24.2%
6. Female 48.2 % 30 days). Recent users
7. White 82.7 % lIispanic 6.8% 9.5%

Af-Am 5.6 % Othcrs 4.9 %
Abemathy 1. Calgary, Canada Asclf-administered Never smoked; Ever smokers Current smokers

et al., 2. 1988 questionnaire Ever smokers Male 34.1 % Male 6.3%
1992 3. cross-sectional during the heallh (Tried Iquit & (Triedlquit 27.8 %) Female 5.6%

Bertrand et al. 4. Male n=4.095, Fcmale n=3,969 c1ass by c1ass Current smokers). Female 30.0 %
1993 5. grade 6 teachers. (Tried/quit 24.3 %)

6. Fcmale 50.8%
7. nol available

Abemathy, 1. Calgary, Canada Aself-adminislered Never smoked; Ever smokers Current smokers
1992 2. 1988-1991 queslionnaire Ever smokers Male 31.0%

Bertrand el al. 3. baseline' during the health (Tried Iquit & (tried/quit 26.3 %) Male 4.7%
1993 4. 0=3,566 c1ass by c1ass Current smokers). Female 27.1 % Female 4.3 %

S. grade 6 (11-12 years old) teachers. (Iried/quit 22.8 %)
6. Female 54.7% 7. nol available

Bowen et al., 1. Washington slale, USA Aself-adminislered Never-triers (never Had tried one cigarette not available
1991 2. 1986 in-c1ass tried a cigarette); 22.7%

3. cross-sectional questionnaire with Triers (tried one or Had tried more than one
HUlchinson 4. n;;:I,663 "bogus pipeline more cigarettes). 7.1%
Smoking 5. grade 5 melhod". (Male 9.8%

Prevention 6. not available Female 5.1%)
Project 7. primarily white, working-, and Ever smoked

middle-c1ass communities Male 36.1%
Female 26.6%

Note. Af-Am = African-American. • Baseline survey from a longitudinal siudy.
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Smokers 19.9 %

Prcvalencc of CUITent
smokers

Authors t Year of
Publication

Headen et at t

1991

I)opuhu ion

1. Southeastem US
2. 1985
3. baselinel

4. n=392
5. 12 years old
6. Female 50.8 %
7. White69.6%

Measurement of
smoking

A self-report
questionnaire in
subjectst home.

Categories of
smoking

Non-smokers;
Smokers (at least a
few times in the past
year).

Prevalence of evcr-smokcrs

not available

Male
female

White
Black

21.1 %
18.7%

24.9%
8.9%

Note. 1 Baseline survey from a longitudinal study.
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Summary of studies on the prevalenc:e ofsmoking amoDg elementary sc:hool

• c:hildren

The target populations in these studies were diverse9 and measures of smoking

were widely variable~ so that estimates of prevalence of "ever smokers" among children

ranged from 10.8% to 40.2%. The following patterns were observed. F~ the prevalence

of smoking among children increases monotonically by age. Second.. with respect to

gender differences in smoking.. the recent trend that smoking bas become more common

among young females than males in severa! western industrialized countries (Botvin &

Botvin.. 1992; Chollat-Traquet., 1992; Patton et al... 1998; Santé Québec.. 1994; Stanton,

Oei.. & Silva., 1994; Wald & Nicolaides-Bouman, 1991; Waldron, Lye, & Brandon.. 1991)

was not apparent among elementary school children or children of approximately age 12

years. The prevalence of smoking among boys was equal to or higher than among girls.

Finally, congruent with findings from recent studies that focused on potential differences

in smoking prevalence by race/ethnicity (USDHH, 1998), a consistent pattern emerged

that white children smoked more frequently than African-American/black, Hispanic, or

• Asian children. There was only one study which reported that black children initiated

smoking more frequently than white children did (Jackson et al., 1997b). However,

progressing to the experimentation stage was similar by ethnicity in that study.

•
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2.4 Predictors and eorrelates of smoking initiation among children

2.4.1 Eligibility of studies ineluded in this review

The following criteria delineate the reasons why publications were excluded from

this revie\v: (1) The initial age of study subjects was greater than 13 years (middle

schooUjunior high school); (2) smoking was investigated as a risk factor for other

dependent variables; (3) the publication language was not English; (4) the location of the

study was not in Canad~ the United States., western Europe. or Australia. In addition~

because the prevalence ofsmoking~ anti-smoking legislatio~ and the social norms toward

smoking have evolved over time, fmdings from stlldies conducted more than 20 years ago

might not be comparable to those of the 1980s or 1990s. Therefore. only studies that

analyzed data collected in the past 20 years were reviewed.

2.4.2 Description of studies

Tables 3 and 4 summarize key features of studies that investigate predictors or

correlates of smoking among children. Each study is described according to the following

characteristics: location of the study. year(s) of baseline survey, year(s) that the outcome

\\-as assessed. study population (age~ % female~ ethnicity, SES, etc.), response rate al

baseline. duration of follow-up. follow-up rates, methods of assessing smoking status..

outcome variables~ baseline prevalence. outcome rates, whether the "bogus piPeline"

method was used. theory or hypothesis driving the research. analytical method for

attrition analysis. analytical methods for the main analyses., and any other relevant

infonnation.
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Table 3 Study Description (Longitudinal Studies)

Survcy Subjects follow-up Measurement
Authors, 1. Location 1. Number ofnon- 1. Response rate at 1. Methods
Yearof 2. Type ofstudy smokers baseline 2. Categories of Analytic methods

publication, 3. Year(s) of 2. Age/Grade
2. follow-up rate outcome

Noiesrecruilmcnl 3. Duration 3. Oaseline prevalence Hypothesis 1. Anrition analysis
Nwncoflhe 4. Ycar(s) of 3. %female 4. Merhod for 4. Incidence raie 2. Main analysis

survC)' outcome 4. Ethnicity minimizing 5. "00gU5 pipeline"
asscssed

5. SES anrition mcthod
1. North Carolina. 1. n=I,970 1. nol available 1. self-report in-c1ass Demographie

-

1. description wÎlh no Other racial
USA 2. 8-11 ycar-olds 2. attrition rates questionnaires. ft and/or analytical minorities were

2. School-based 3 Femille 50.4% 7.4%-41.7% parental puherty level infonnation. excluded.
lIarrell et al., l nol available 4. While 79.8% 3. six years questionnaire predict 2. xJtests. generalized

1998 4. nol auiloble Ar-Am 20.2% 4. not availahle 2. Never smokcd vs. smoking cstimating cquations Af-Am, urban
5. lIalfof schools cxperimental initiation. with a logistic Unk subjccts were

wcre in rural smoking or current function, multiple more likely to
CHIC 1-11 arcas and half smoking logistic regression, bc lost to

(Cardiov8SCular in urban areas. 3. experimental survival analysis, Cox follow-up over
Health in Chirdren smoking 4% at proportional hazard time.

Study) grade 3-4 model with lime
4. experimcntal dependent variable

smoking 42% at
grade 8-9

S. none
1. North Carolina. 1. n-788 abstinenl 1. not available 1. self-reports in-class Susceptibility 1. x21est for difTerence NoJ1:paiticipants

USA at baseline 2.62% 2. Abstinent vs. to smokc 2. hierarchicallogistic were more Iikely
2. School-based 2. grade 3 and S J. two years Smoking initialion predicts regression analysis to be white,
3. 1994 l Female 53% 4. not available 3. At baseline. 14% smoking female, fifih

Jackson, 4. 1996 4. White 83% initiated smoking. onset. grade.
5. not available 4. AI year 3, 3S%1998 initialcd smoking. l'hase who were

S. none inconsistent in
reparting
smoking status
wcre coded as
abstinent.

Note. Af-Am =African-American.
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Table 3 (~onCinued)

Authors, Year of Survey Suhjecls FolJow-up Measurement Hypothesis Annlytic methods Notes
Publication

1. North Carolina 1. n=401; 1. 95% ,. A self·report in· Susceptibility 1. X2test, t-test l'hose who were
2. School·based (n=233 for starter 2. wave2 81% class questionnaire of smoking 2. hierarchical inconsistent in
l 1994 vs. abstinent. wave] 6S% 2. patterns of predict! logistic reporting
4. 1995, 1996 n=258 for trier 3. two years smoking: abstinent smoking regression smoking, had a

vs. abstinent. 4. not avaiJable through Year 3; initiation. analysis, leaming
Jackson ct al., n=234 for smokcr starter; trier; stepwise fonvard disability, or

1998 vs. ahstinent.) smoker; selection spoke English as a
2. grode 5 3. nol avaUable second language
3. Female 51% 4. starter 16.0010 were excluded.
4. White 84% trier 22.4%

Ar-Am 15% smoker 15.7%
other 10/0 5. none

1. Montreal. 1. n=1824 1. not avaiJable 1. Aself·report in· Exploratory 1. X2test "Family origin" is
Canada 2. grade 4 Wld 5 2. 66.8% class questionnaire investigation in 2. univariale and based on countries

2. School-based 3. Femalc 50.0% 3. one year 2. Never smoked; multiethnie, multivariale ofbirth of

O'Loughlin ct 81.. 1 1993·1994 4. Family origin % 4. not available Ever smoked low.income, logistie subjcc:ts and their
4. 1994·1995 Europe 22.5 3. Ever smoked at inner-eity rcgrcssion parents, and

1998a Central Am 21.7 baselinc: neighborhoods analysis languages spokcn

Coeur en Santt
Canada 20.8 Male 24.3% by the subjeet.
Asia 14.7 female 1$.8% l'hose who were

St Louis du Parc Arabie 5.2 4. Ever smoked at ,. ineonsistent in
South Am 4.6 year follow-up: reporting smoking
Other 10.6 Male 32.6% were considcrcd

.5. Low·income Female 2.5.3% non-smokcrs.
neighborhoods S. none

1. New York ,. n=I,295 1. more than 9()O/. 1. A self-report in· Unguistie 1. asimplc
2. Sehool·based 2. grade 6 and 7 2. 79.8% clus questionnaire acculturation description in

Epstein et al., 3. 1994 (mean. 12.66 3. one ycar and CO sampling predicts charaetcristies of
4. 1996 years) 4. At Icast one 2. II·point index smoking. sample for the

1998 3. femllie 54% retum data assesscd smoking Therc is a two survey
4. self ·identitied collection for 3. not available moderating assessments

Hispanie or absentees 4. nol available effect of 2. multivarialc
Latino S. none gender. linear

regression

Note. Af·Am = African·American; Central Am = Central America; South Am = South America.
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Table 3 (eontinued)

Authors, Vear of Survc)' Subjccls Follow-up Measuremenl Ilypothesis Analytic mcthods Notes
Publication

1. USA 1. n=503 1. (82%of 1. Interviewed by Psychosocial 1. not available Ali percentages
2. National 2. 12-13 year-old original telephone or mail factors predict 2. multiple logistic were weighted

survey expcrimenters. sample of questionnaires eSlablished regression analysis and adjustcd for
3. 1989 3. Female 38.6% 12,097) 2. Never smokers; smoking for each age group sampling design
4. 1993 4. Caucasian 78.6% 2. (87%of Experimenters; among and non-response.

Ar-Am 12.1% original Fonner/Current e"perimenters
Choi et al., tlispanic 6.6% cohorts) established.

1997 Asian/Other The infonnation l Experimenter:
2.8% specifie to this Male 25.4 %

Tecnage Altitude 5. tlousehold study was not Female 18.4%
and Practice Study income was available. Established smoker:

(TAPS l,II) asked and l four )'cars Male 0.7%
included as a 4. not avaUable Female 0.90/0
covariale. 4. Established

smoker
Male 31.7%
Female 32.2%

S. none
1. Oslo, Nonvay 1. n=570 (1979 1. 79.5% in 1979 1. Aself-report in- Impact of 1. Cross-tabulation Parcnts/guardians
2. Initially cohort), n=530 66.5% in 1981 class at baseline; familyand and logistic were providcd

school-based (1981 cohort) 2. 1979 68.90A. amailed peer models regression anBlysis separate
3. 1979, 1981 2. grade S, 6, and 7 1981 74.0% questionna~rc at during the 2. x'test, multivariate questionnaires al
4. 1989 3. Female 50.4% 3. 8 years 110 follow-up. carly logistic regrcssion baseline survcys.

(1979) 51.6% years 2. Non-smokers; adolescent analysis
(1981) 4. Tried to contact cxperimcntal; years on Ineludes baseline

0ygard et al., 1995 4. not available non- rcgular smokers smoking smokers
S. 55-56%of responders as 3. Experimental: onset and (= a panel study

The Oslo Youlh parent's many as three Male 9.3% subsequent design).
Study education <high times by mail. Female8.2% daily

school. Regular: smoking
Male 5.7% among
Female 4.3% young

4. Daily smokers adults.
Male 39.9010
Female SO.7%

5. none
Note. Af-Am = African-American.
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Table J (f:ontinued)

Authors, Year of
Survcy Subjccts Fol/uw-up Measurcment Hypothesis Analytic methods Notes

Publication
Eider cl al., 1. U.S.A. 1. n"'6,527 1. not available 1. self-report in-c1ass Socioenviron- 1. not available Smoking

1996 2. School-based 2. gradc 3 2. not available questionnaire mental factors 2. logistic regression cxpericnce at
3. 1991 3. I:cmale 50.6% 3. three years 2. Iife time use of and analysis grade 3 was not

Child and 4. 1994 4. Caucasians 4. not available cigarettes organizational measured.
Adolescent Trial 70.6% 3. not available change Intervention

for Cardiovascular 5. not availahle 4. at grade S 4.8% influence schools were
Ifealth (CATCII) smoking. included.

1. A Midwcstem 1. n-312 l. 42%of 1. Aself·report Fwnily 1. not availablc
city, U.S.A. nonsmokcrs families questionnaire filled funclioning, 2. x2test, multivariate

2. Community- 2. 11-13 years old 2. 89%of in the home parental logistic regression
ba.'led 3. Fcmale 50.7% families 2. One or more smoking, and analysis

3. 1982 4. Caucasians 3. six years cigarettes smoked adolescent
Doherty IlL Allen. 4. 1988 960/0 4. not available in the past month psychosocial
1994 5. Middle 10 3. At baseline: 22.3o/G adjustment

upper-middlc 4. At lime 2: 30% predict
c1ass, members becwne smokers. smoking
ofan ItMO, S. none Initiation.
Iwo-parent
family 89%

1. Calgary, 1. n=2,459 never 1. nol available 1. An anonymous ExploratoT)' 1. not avaUable Children who
Canada smoker 2. wave 2 71.5% self-report in-class investigation 2. one-wa)' between repeated the

2. School-bascd 2. grade6 wavc 3 80.4% questionnaire subjects same grade wcre

Bertrand &
3. 1988 J. Female S6.I% \VaVe 4 82.7%. 2. Never smokers, mullivariate excludcd.

Abcmathy, 1993
4. 1989,1990, 4. not available 3. three years Triers/Quitters, analysis of

1991 4. not availllbie Current smokers. variance, Children who

Peer Assisted
3. at grade 6: stepwise were clCposed 10

lcaming program
Male 4.6% discriminant the PAL
Female 4.3% funclion analysis program were

(PAL)
4. al grade 9: included.

Male 19.7%
Female 27.00,4

S. none

Note. HMO =Heallh Maintenance Organization
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Table 4 Study Description (Cross-seclional Studies)

Authors, Survc)' Subjects Measuremenl
Yearof 1. Tolal number 1. Methods

publicalion, 1. localion 2. Age/Grade 2. Categories Analytic methods2. Type of study Participation Hypothesis Notes
3. Year(s) of

3. % of Fernale 3. Prevalence (Main analysis)
Nameofthe 4. Ethnicity 4. "Bogus pipeline"

survey
survey S. SES melhod

1. Montreal, 1. n=2,285 1. SO.5%of 1. Aself-report in- Psychosocial univariale and "Family origin"
Canada 2. grades 4-6 eligible class questionnaire faclors multivariate logistic lsbased on

2. School-based 3. Female 50.0% students 2. Never smoked; predic. regression analysis countries of
3. 1993 4. Family origin % 2. 99.3% were Ever smoked smoking birth of

Canada 21.0 eligible for 3. Ever smoked: initiationt subjects and

O'loughlin et al., Europe 23.2 analysis boys 28.7% continucd their parent(s)

1998b
Cenlral America girls 20.3% smoking and languages

20.1 4. Experimenter/regu among spoken by the

Coeur en Santé Asia 1.5.8 lar smoker: children in subjccts.

St louis du Parc Arabic-speaking boys 4.9% multicthnic,
countries 5.1 girls 3.90.4 low-incorne,
South America inner-city

5.4 neighbor-
Other 9.5 hoods.

5. Low-incorne
neighborhoods

1. Scarborough, 1. n=I,552 1. 43.1 %of 1. Aself-report in· Psychosocial Pearson'$?test.
Canada 2. grade6 eligible c10ss questionnaire factors are Student's t-test

2. School-bosed 3. Female 51.2 % students 2. Ever smokers;. related to
Pederson et at t 3. 1992-1993 4. One fifth of the 2. 91.7% were never smokers smoking in

1997 academic year target eligible for 3. Ever smoker grade 6
population \Vas analysis 16.7% children.
recent Male 18.90A.
immigrant. Female 14.7%
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2.4.3 FiDdings

Table 5 summarizes the results from each study. A meta-analytic approach could

not be applied because of the limited number of articles (teo longitudinal and two cross­

sectional studies) as weil as the heterogeneity of study populations, methods of outcomes

measured and potential predictors, differing lengths of foUow-up, and differing analytical

methods. Potential predictors were categorized inlo three groups: (1) sociodemographic

factors., (2) environmental and interpersonal socialization factors, and (3) psychological/

intrapersonal and behavioral factors. Statistically significant findings are discussed for

each predictor, but the direction of the effect was not reported since the measures and

scales were not a1ways consistent among studies reviewed. Recent studies among

adolescents were not presented in the following table. However, relevant findings from

those studies are discussed in the following section.
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Table 5 Siudy Variables and Filldillgs (SllIdies ofPrediclors 01Smolting Initiation among Children)

Variables
Sociodemogmphie Environmental Psychologicallhehavioral Others

First g 1
Smoking Parental

author, .!!.! 1; 1 ~ 1 !
1

1Il

l.;ycnr of >, Qutcomc

1
'3 .8

.~ëù "0

~puhlicat c u c ë if 1 ., g '1< ~ 0 s :Ê' t g ~'! l ~ 1'DL Eion t ~ 1
en :E

1
~ .- ~ le 1 :s

.!!I ... biiii~
u § .

j'
0

! 1 1... 'ü El b ·8 ë

J J 1~
u ., ~ ·1 1c ~

] .~ ] ~ ~ -5 § fi J c!! l ~ f'~
u !Il

~
o ,D 0 'C

~ ~< LU < u. LU .J c.. u. ~ ti) :t u. < c B e !Il ~ ::i !Il CD
!Il li)

Experimental
M M M M M

GEE
smokcr
Current
smoker

M M M m M

"arreU, Grade 3-4 ICl
1998 Grade 4-.5 M m M m

MLR
Grade 4-5 to M M M MGrade .5-6

SA Experimenter U U U U

CoxR Experimenter M M M M

Becoming a u u u U u u
~ u

U lJ
starter M

u M u um m m m m m
Jackson HLR Bec:oming a u li U U lJ U U U Uu u u u, trier m M m M M M M
1998 Bec:ominga u U U U U U U U U U U U

smoker m m M M M M M U M M m M M

ST Abstinent, starter, trier, smokcr. U

Jackson, HLR Smoking U u U U U U U
1998 initiation M m M M m m M

Note, OEE = generalizcd estimating equations \Vith a logistic Iink function; MLR = multivariate logistie regression anolysis; SA =survivallUlalysis; Cox R=Cox regression
analysis; HLR = hierarchicallogistic regression analysis; sr = Scheffc's tests for pairwise comparisons of the group means; SES =socioec:onomic status.
Urepresents a signifieant variable in a univariate model; u represents a non-significant variable in a univariate model. Mrepresents a signifieant variable in a
multivariate model; mrepresents a non-significant variable in the same model. A blank signifies that the variable was not investigated in the study.
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Variables
Sociodemographic Environmental Psychosociallbehavioral Olhers

Smoking
..... c:: DO

Firsl III â 1~ .1 1
.5

uulhor, 'iii
'~ 1 i>. Qutcome ...... c: iyeur of "; .5 III

III 0 .~

J 1~ ~
] ... l::' c:

~ ~
~ 0 .8 ~5~

0 Ë DO '! '>publication
~

c: i 1 g l t ] l i0 ] E E.5 .s
fi ] e '~

1 '~ a1
..... ~ :s ~U~ 8 'Q

j 8~. ! III 0

~-8 'u :b u 1~
~ ,~ b ~ 'B !~~ :b ] ] f t '0 'Ii ! i ft K'ë B

~
B :s i u B C i ~

~ ! ~ fi :i ~~ -5 lfj lfj 0
~ L.L;e~ ~ 8 ~u j ~ Vi < ~ ~ :.:i ~0( LU 0( LI. LI. li) ca

li) li)

Bccnming un li tJ li u (/ u M U Il tJ U
lJ u IIlgh fatljunk food

ner-smn"'.:r M M u
M M

u u u consumptlon ;0 U, M

0'loughlin {'ontinu.:d
Il UMI.R smokin!! Il u Il u

Basellne smoklng"U. M1998 M
u u u u u

M
u u u u

Uo)'s
m

Girls U lJ U Baselinc smoklnl =U. mM
u u u u u u u u M u u M U u

Eider, MlR Ever u u Il U U U U Inlervcnlion CI U, m1996 smoking M m RI m M M M
Choi, MI.R Establishing u U IJ u U U Level ofexperimcnlliion
1991 smoking M M M m m·M m "U,M

D.Uy smoking Daselinc smoking

1979 cohort m m M m m (regular vs. non
smokcrs)= M

0ygard, MlR
Maleonly U u U u U Baseline smoking =U

I99S femalconly U U U U u Oascline smoking =u

DaUy smoking OBSCUne smoking

1981 cohort m m M m M (regular vs. non
smokers) =M

Maleonly Il u u u U OaseUne smoking =U
Femaleonly u U U U lJ OaseUne smoking =U

Nole. MlR = multivariate logislic regression analysis, U represents a signifieant variable in a univariate mode); u represents a non-significant variable in a
univariate model. M represents a significant variable in a multivariate model; m represents a non-significant variable in the same model. A blank signifies thal
the variable was not investigated in the study.
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Doherty. IILR
Currenl u U V V family cohesion is 111 effeel

1994 Smoking M M modifier ofparentaJ smoking,
Discriminate Nevcr-smokcrs, Trierslquiltcrs, Current smokers at Grade 7 •

Bertrand, 3 1 2 V V 4
1993 DFA Discriminate Never smokers. Triers/quiners, Currcnt smokers at Grade 81

2 4 1 S V 3

Univariate and/or Cross-sectional analyses

Epstein,
Smoking inde U U

GLM Maleonly u
1998

Fcmalconly U

LR Evcr smoking U U u u u u u U U U u u U U Mother cncourlllc

O'Loughlin.
P< 0.10 non-smoking =u
Ever smoking U u U U U U U Mother cncoufllc1998b MLR Boys u u U U M non-smoking =- um m

MLR
Evcr smoking U U u U U U U Mother encourage
Girls u u u u m non-smoking =- tJm

Pederson, x2test
Substance abuse =

1997
Ever smoking U U U U U U U U U U u u u U u, Destructive

behavlorau

Note. HLR = hierarchicallogistic regression analysis; DFA = discriminant function analysis; GLM= gencrallinear model analysis. (M) LR= (multivariale) logistic regression
analysis. Urepresents a significant variable in a univariate model; u represents a non-significant variable in a univariate model. Mrepresents a signiticant variable
in a multivariate model; mrepresents a non-significant variable in the same model. Vrepresents a variable investigated in the study and not retained for
multivariate analysis (Results from univariate anal)'sis were not available). A blank signifies that the variable was not investigated in the stud)'.
IThe number represents the order in which the)' are entered in the equation, which provides an index of the relative importance of the variables.
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Soeiodemographic facton

Age/Grade: Age and grade are well-established predictors of smoking initiation

among adolescents. When the age/grade range of the study sample is wide, age/grade

emerges as a significant predictor for smoking onset among children as weil. Choi et al.

(1997) found that several predictors ofbecoming an established smoker difÏered and were

modified by age.

Gender: Recent studies from western societies show that higher smoking

prevalence has been observed among female than male adolescents (Botvin & Botvin,

1992; McGee & StantOIl, 1993; Stanton et al., 1994). The gender difference among

preadolescents remains controversial. Female gender predicted smoking initiation in two

studies (Bertrand & Abemathy, 1993; 0ygar~ Klepp, Tell, & Vellar, 1995), while other

studies found the opposite (EIder et al., 1996; Harrell, Bangdiwala, Deng, Webb, &

Bradley, 1998; O'LoughIin et al., 1998b). The percentage of established smoking or

continued smoking were equal for both genders in two studies (Choi et al., 1997,

O'LoughIin et al., 1998a). ft has been suggested that there are different mechanisms

underlying smoking adoption between genders in both adolescents and adults.

Nevertheless, little is known about whether or not there are gender differences in

predictors of smoking initiation among younger children. Epstein et al. (1998) indicated

that a factor such as linguistic acculturation might affect boys and girls differently, and

O'LoughIin et al. (1998a) suggested that weight issues May he associated with

maintaining the smoking habit among preadolescent girls, but not among same-aged

boys.

EthnicitylRace: Current eategorizations of race/ethnieity in Many studies on

smoking are based on political/iegai categories developed by the federaI govemment in

the United States, including designations such as "White", "Black", "Hispanie", "Asian",

or "ather". Most researchers have used these ethnie categories or more simplified

categorizations such as "White" versus "BlackINon-white". Although the validity and

meaning of these labels have been questioned (Collins, 1996), it has been weil

documented that smoking prevalence differs by ethnie group; African-American and



•

•

•

33

Asian adolescents are less likely to smoke than White or Hispanic adolescents and young

adults (Flin~ Yama~ & Novotny, 1998; Greenlund et al., 1996; Najem, Ba~

Smith, & Feuerman, 1997; Najem, Batuman, Smith, &. Feuennan, 1997). In addition,

ethnicity has heen regarded as a moderating factor that influences adolescent smoking

initiation (Griesler &. Kandel, 1998; Sussman, Dent, Flay, Hansen, &. Johnson, 1987).

Three studies reported ethnicity/race as an independent predictor of smoking initiation

among children after controlling for possible confounding factors such as SES, and

family members' smoking (Choi et al., 1997; Harrell et al., 1998; Jackson, 1998). On the

other hand, it was not always a significant predictor in Jackson's study, in which each

pattern of smoking onset was compared separately to abstainers (Jackson et al., 1998).

Q'Loughlin et al. (1998a) examined a "family origin" variable created based on

language(s) spoken and country(ies} of birth of the parents and subject. Although this

variable was a significant one-year predictor of ever smoking in univariate analysis, it

was not retained in multivariate analysis. Also, it was not predictive of continuing

smoking one year later.

Acculturation: The influence of acculturation on smoking, which has been

studied among adolescent immigrants or adolescents with difIerent cultural background

and living in western countries, is not clear. Differences in study populations, methods of

measurement, smoking prevalence in subjects' countries oforigin, and analyticaI methods

ail contribute to inconsistent results between studies (Dusenbery, Epstein, Botvin, &

Diaz, 1994; Klonoff & Landrine, 1996). Epstein et al. (1998) hypothesized that

acculturation, measured by use of the languages of the host county and the country of

ethnic ongin (linguistic acculturation). predict smoking among HispaniclLatino youths.

They found that more acculturated Hispanie girls smoke more than their less acculturated

counterparts, although this relation was not evident among boys. Since these analyses did

not control for environmental and psychological factors, the results need to he confirmed

in multivariate analyses that include major confounders. O'Loughlin et al. (1998a) studied

subject's birth country in a multiethnic population as a proxy for acculturation. However,

foreign-barn children did not appear to he different from Canadian-bom children with

respect to smoking initiation and continuation in this one-year follow-up study.
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Family structure: Single-parent family status is a predictor of smoking initiation

among adolescents (USDHH, 1994). Twa-parent family status is protective for early

smoking onset (Conrad et al., 1992; lsohanni, Moilanen, & Rantakallio, 1991).

Nevertheless, this variable has not always heen found to he significant in studies among

children (Jackson et al., 1998; Q'Loughlin et al., 1998a, 1998b). It is possible that risk

factors for smoking tend to he clustered among children who do not live in a two-parent

family so that once other factors, such as SES, family functioning, parental smoking, or

other psychosocial factors related to family structure, are taken into accoun~ family

structure itselfdoes not remain predictive.

SES: It is weIl established that low SES is associated with smoking among adults

and Many studies support that adolescents living in less advantaged milieus start smoking

early. (Conrad et al., 1992; Van Teijlingen ER, Friend, & Twine, 1996) Although

parental educatio~ as a proxy of SES, was investigated in three studies, findings were not

consistent. Harrell et al. reported protective effects of higher parental education in their

study conducted in North Carolina (1998), while Choi et al. (1997) found the opposite

effect based on a national US sample of 12-13 year-olds. In their long follow-up study (8

and 10 years) in Norway, 0ygard et al. (1995) found that parental education level was

predictive of future smoking ooly among females in univariate analysis. Such

inconsistent results may be due in part to lack of an appropriate or comprehensive

measure for SES and/or to wide variability in study populations and designs.

Locale: The reported influences of location of the residence (urban versus rural)

on smoking initiation are inconsistent among adolescents. Harrell et al. (1998)

investigated the residence of children as a predictor of smoking initiation and reported

that children living in rural areas started smoking earlier than children in urban areas.

Taking into account potential confounders including availability of cigarettes among

minors~ the effect ofarea of residence needs to he confirmed in future research.
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EaviroameDtal and iDterpenoaal racton

Parental smoking: Parental smoking was found to he a significant predictor in

five studies. 0ygard et al. (1995) reported that, after adjusting for SES~ father's~ friends',

and sibling smoking, ooly mother's smoking predicted subjects' smoking status 8 or 10

years later. Doherty and Allen (1994) reponed that the effect of parental smoking was

modified by subjects' family cohesion level, the degree of emotional bonding in the

family. Parental smoking was predictive of smoking behavior six years later only among

children with low family cohesion. Parental smoking was an independent two-year

predictor of smoking initiation~ even after controUing for friends' smoking (Jackson et.

al.~ 1998). On the other hand~ in an analysis of predictors of continued smoking by

Q'Loughlin et al. (1998a), parental smoking was not a significant one-year predictor in

multivariate anaIysis.

Sibling smoking: The influence ofsibling smoking on adolescent smoking is weil

documented (Chassin, Presson, Sherman, Montello, & McGrew, 1986; Hunter et al.,

1986). Among the studies reviewed~ Q'Loughlin et al. (1998a) reported that sibling

smoking was an independent one-year predictor of smoking initiation. 0ygard et al.

(1995) found a significant effect of sibling smoking only among boys in univariate

analysis. Sorne studies were unable to examine this variable probably because of the

small number of observations in the category or because of the use of this variable to

create another variable~ such as smokers al home or family members' smoking.

Family members' smoking: Since health-related behaviors including smoking are

likely to he clustered in families and thus the effect of each family member's behavior is

decreased by interrelations among them in multivariate model, it seems reasonable that

sorne studies preferred to use the variable, family members' smoking or smoking in

household. Bertrand and Abemathy (1993) found that family memhers' smoking was a

significant predictor and its relative importance appeared to increase as the follow-up

period increased. Two other studies also reponed its significance in both multivariate and

univariate analyses (Eider et aL, 1996; Jackson, 1998).
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Friends' smoking: Despite differing definitions used for "friendsrt
, the influence

of friends' smoking on adolescents' smoking initiation bas been repeatedly documented in

previous studies (Ary & Biglan. 1988; Chassin, Presson, Sherman, Montello, & McGrew,

1986; Conrad et aL, 1992; Wang, Fitzhu~ Westerfiel~ & Eddy, 1995). However, three

studies among children reviewed here (Jackson, 1998; Jackson et al., 1998; 0ygard et al.~

1995) reported negative findings of friends' smoking in their multivariate analyses. There

are two possible reasons for these non-significant findings. First, friends' smoking status

is likely to change over tîme. Il is possible that a measure of "friend smoking", obtained

at one point in time in the past, would not remain predictive after a IO-year follow-up

period as in the case of the study by 0ygard (1995). Similarly, in Bertrand and Abemathy

's study (1993), a decrease in the relative importance of friends' smoking was observed

when the tinte interval between two surveys increased byone year. By studying subjects

according to patterns of smoking onset during two years of follow-up, Jackson et al.

(1998) found that friends' smoking was a significant predictor of becoming a smoker or a

trier, but not of becoming a starter, who remains abstinent until one year follow-up and

stans smoking before the two year follow-up. Changes in friends' smoking status after

one year follow-up (from "no" to "yes"), which was not measured in that study, is

possible. ft may indicate that the changes in subjects' smoking status follow shortly after

acquiring friends who smoke. In other words, if investigators had had data on friends'

smoking status less than two years before the assessment of the outcome, friends'

smoking may have been identified as a significant predictor even among those starters.

Second, if fiiends' smoking was strongly related to other variables in the multivariate

model, such as age, ethnicity/race, susceptibility, and so forth, friends' smoking may not

remain as an independent predictor. Depending on the characteristics ofstudy population,

the relative importance of friends' smoking can vary, and this is the case of another study

(Jackson et al., 1998).

AdditionaJly, a1though the relative importance of friends' smoking and parental

smoking is not clear, Choi et al. (1997) reported that experlmenters who had smokers

among their family members were not al risk for becoming established smokers, whereas
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children who had smokers among their best fiiends were about 2.S times more likely to

establish smoking compared to children with mjnimal exposure to smokers. Stanton and

Silva (1993) reported that friends who smoke, but not parents who smoke, had an

influence on children's initiation of smoking, while both non-smoking fiiends and non­

smoking parents were influential in terms of non-smoking behavior (Stanton & Silva,

1993).

Accessibility to cigarettes: Among aider adolescents, accessibility was not a

predictor of smoking initiation after adjusting for other variables (McGee & Stanton,

1993). It is possible, however, that accessibility or availability of cigarettes is more

important for younger children. One study suggests the method by which children obtain

cigarettes shifts with age, such that young children tend to obtain cigarettes from friends

or family members while aider adolescents tend ta purchase them (Forster, Wolfson,

Murray, Wagenaar, & Claxton, (997). It is possible that smokers at home trigger

children's smoking onset, not only through role modeling, but a1so by providing easy

access to cigarettes. Two studies examined accessibility. Jackson et al. (1998a, 1998b)

reported that accessibility was an independent predictor ofbecoming a smoker, but not of

becoming a starter or trier. Eider et al. (1996) also found accessibility to he significant in

predicting ever smoking, after adjusting for sociodemographic and smoking-related

environmental factors.

Parental communication, childlparent relationship, parent/adolescent sb'ain.

familv cohesion. parental monitoring: Social relationships within family members have

been hypothesized ta be important predictors or modifiers of other predictors of

adolescent smoking (Distefan, Gilpin, Chai, & Pierce, 1998; Reimers, Pomrehn, Becker,

& Lauer, 1990; Williams & Covington, 1997). The general relationship between children

and parents appeared to play an important role with respect ta smoking initiation also

among children. Family functioning, the quality of family relationships was investigated

in a study, and Doherty and Allen (1994) found that low family cohesion predicted

subsequent adolescent smoking and that the influence of parental smoking was modified

by family cohesion level. Bertrand and Abemathy (1993) found that the parent/chiId
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relatioDShip was the strongest predictor amongst all variables investigated in their two­

year follow-up study. On the other han~ Jackson et al. (1998) reported that, amongst

smoking-specifie socialization factors, parental monitoring, but not parental

communicatio~was predictive of becoming a smoker. On the other band, O'Loughlin et

al. reported that perceived parental encouragement of non-smoking, which was asked if

parent(s) talked about dangers of smoking, was not a predictor of either smoking

initiation or continuing smoking (1998a).

Psychologiesl and bebavioral lacton

Investigation of psychological or intra...personal factors among children is limited,

possibly because of difficulties measuring psychosocial factors amoDg younger children

whose cognitive level is oot fuUy developed, or because of the lack of established

measures.

School perfonnance: Three studies (Choi et al., 1997; Jackson, 1998; Jackson et

al., 1998) examined this predictor of smoking initiation in adolescents and ail found

positive associations at least in univariate analyses. Children with low academic

achievemeot were more likely to start or establish smoking compared to children with

high academic achievement. However, after adjustment for other variables in multivariate

models, two studies reponed that school performance was no longer significant,

suggesting that it May not he an independent predictor of smoking initiation (Jackson,

1998) or established smoking (Choi, 1997).

Se1f-esteem: Early studies have demonstrated an association between low-self

esteem and smoking among adolescents and children (BOtviD et al., 1993; Crump, Lillie...

BI8Oton, & Anthony, 1997; Botvin et al., 1993). Nevertbeless, ooly one of the three

prospective studies reviewed here reported statistical significance, and ooly in univariate

80alysis (Jackson et al., 1998).

Mental health, psychological distress: Studies involving adolescents have

suggested an association between smoking and stress (Byme, Byme, & Reinhan, 1995;
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Covey &. T~ 1990; Weinric~ Har~ Valois., & Gleaton., 1996). Psychological well­

being during childhood was investigated in three studies (Bertrand & Abemathy., 1993;

Doherty & Allen., 1994; Pederson., Koval., &. O'Connor., 1997). Although a significant

association was found cross-sectionally (pederson et al., 1997) and prospectively

(Bertrand &. Abernathy., 1993)., another found psychological well-being to he non­

predictive (Doherty & Allen., 1994).

Intention to smoke: Intention to smoke bas been found to he predictive of

smoking onset among adolescents. One study examined short- and long-tenn intentions

to smoke among the subgroups of different smoking patterns (Jackson et al.., 1998).

Intention to smoke could differentiate each group of abstainers., starters., triers., and

smokers from the rest of subjects.

Susceptibility: Recently, severa! researchers rePOrted that susceptibility to

smoking (i.e.., lack of a finn commitment not to smoke) was a strong independent

predictor of smoking initiation among adolescents (pierce, Chai., Gilpin., Farkas., &.

Merritt., 1996a; Unger. Johnson. Stoddard., Nezami., &. Chou, 1997). Individuals who

remained abstinent but susceptible to smoking were more frequent among younger

children and could benefit from prevention programs. Jackson et al. (1998) also reported

that susceptibility was a strong indePendent predictor of smoking initiation among

children. Susceptibility could represent the frrst step of smoking onset. comparable ta the

preparation stage described in the Surgeon General's Report (USDHH., 1994). Identifying

the predictors of this variable. in addition to the predictors of actual smoking onset, could

he important for structuring comprehensive intervention programs.

Body mass index (BMI): Concems about weight have been recognized as one

reason that females smoke and find il difficult to quit. Consistent with findings among

adolescent girls (French. Perry. Leon. & Fulkersoo., 1994), an association between

smoking and weight status has been rePOrted in pre-adolescent girls (O'Loughlin et al.,

1998a). Overweight girls who had tried smoking were more likely than their noo-
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overweight counterparts to continue smoking. This association was not found among

boys.

Physical activity: One study has suggested that gender difference (female smoke

more than male) observed among youth may he related with low participation in sports

among females (Waldron et al.. 1991). Among white Male high school students. higher

levels ofphysical activity were reponed ta he inversely associated with cigarette smoking

(Winnail. Valois. McKeown, Saunders, & Pate, 1995). Another study reported that

smoking initiation over three years was significantly lower among females aged 12 to 16

years with high leisure-time physical aetivity level (LTPA) (Aaron et al., 1995). In

univariate analysis. high physical activity predicted smoking initiation among boys aged

9 to 12 (O'Loughlin et al., 1998a).

Dietarv behaviors: Among adolescent girls, food consumptiOD, as weil as eating

disorders, have been reported to he associated with smoking onset (Brunswick &

Messeri, 1983). Although dietary behaviors may reflect family eating habits more than

children's preferences, frequent consumption of high fatljunk food was reported to be an

independent predictor of smoking initiation among boys but not among girls (O'Loughlin

et al., 1998a). It is not clear if unhealthy lifestyle behaviors are causally related to

smoking onset or if unhealthy behaviors tend to cluster in certain familial environments.

Other factors

Pubertal stage: Pubertal development level was examined in one study ooly

(Harrel1 et al., 1998). A positive association was observed between entering puherty and

smoking initiation. This finding is consistent with other studies suggesting that smoking

initiation relates to earlier maturation (Swan. Creeser, & Murray, 1990; Tschann et al.•

1994; Wilson et al... 1994). Another study reported that saliva testosterone level was

associated with smoking initiation among 12-14 year-old adolescents (Bauman, Foshee,

& Haley, 1992). suggesting that biological aspects of smoking initiation may he

important as weil.



•

•

•

41

Baseline smoking: Panel studies, which include study subjects who have outcome

(Le., ever smokers) al the outset of the study. conducted among adolescents have

documented that baseline smoking is a strong predictor of future smoking behavior (Ary

& Bigl~ 1988). After stratifying by gender, one study failed to find significance of this

variable in the multivariate analysis among girls (O'Loughlin et al., 1998a), and anotber

also could not find significance in univariate analysis among females (0ygard et al.,

1995). However, it is unclear as to whether this indicated either effect modification by

gender or lack of statistical power (i.e., baseline smoking prevalence among girls was

lower than that among boys).

2.S Limitations of the review

Goly published studies were included in this review. Difficulties in reviewing this

literature include lack of standardization in definitions of smoking and use of selected

study populations, which might have limited external generalizability.

2.6 Summary

Prevalence of smoking among cbildren

The reported prevaIence of current smoking among elementary school children

was generally low. However, the prevaIence ofever smoking was markedly high (l0.80/0­

40.2%). Both current and ever smoking increased with age. PrevaIence among boys was

somewhat higher than among girls at this age (approximately 12 years old), and the

prevalence of smoking among Whites was higher than among children of other races,

including African-AmericanlBlacks, Hispanics, and Asians.

Predictors of smoking initiation, and ofcontinued smoking among chUdren

Among sociodemographic factors, increased age was a universally important

predictor. Gender might be a predictor, but might he more important as an effect modifier

than an independent predictor. Ethnicity/race, acculturation, family structure, and SES

could he important predictors or potential confounders/effect modifiers of other
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predictors. Consequently, information on these factors needs to he collected and carefully

examined.

Among social-environmental factors, smoking by friends was a consistent and

strong predictor of smoking. Parental smoking, sibling smoking, and family members'

smoking was aIso predictive. Although family functioning (e.g., the quality of family

relationsbips) and accessibility to cigarettes have been rePOrted to he predictive in recent

studies, the "causal" mechanisms underlying these socialization!environmental factors on

smoking onset (i.e., role modeling, easy access, shared attitudes, social n~rms etc.) have

not yet been fully explored.

Among the limited number of psycbologicallbehavioral factors investigated to

date, none bave been consistently identified as an independent predictor, except for

school performance. Several factors are predictive among adolescents but have not yet

been examined in children. In addition to the difficulty in establishing reliable measures

of psychological factors among children, potential interrelations between variables, as

weil as the tinte-variant nature ofsuch variables, could impede investigations.

Weight issues may be important in the smoking onset process among

preadolescent girls (similar to adolescent and adult females) (O'Loughlin et al., 1998a).

Another study reported that pubenal level were predictive of smoking initiation (Harrel1

et al., (998). The influences of biological/physiological changes, such as hormone levels,

on smoking initiation warrant further investigation.

Using baseline values measured at the outset of the study and examining the

predictability of factors after relatively long follow-up periods would have resulted in

negative findings. Thus following up cohons over shorter time intervals and applying

appropriate analYtical methods., such as survival anaIysis, generalized estimated equation

models with updated covariates., or proportional hazard analysis, in which time-dependent

variables are accommodated over time, May help find weak associations in future studies.
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3. Methods

3.1 Background

Coeur en Santé St Louis du Parc was a school-based heart health promotion

program for elementary school children in grades 4 to 6 in St-Louis du Parc, a

multiethnic, low-income, inner-eity area in Montreal. To evaluate the impact of this

multi-factorial cardiovascular disease prevention interventio~ a quasi-experimental study

was conducted by a local Public Health Department in Montreal, as part of the Canadian

Heart Health Initiative. Eight elementary schools located in St-Louis du Parc were

designated intervention schools, and two comparison schools, matched for ethnicity

(based on the mother tongue of students in the school as compiled by) and poverty, were

selected for each intervention school., from within the Montreal Catholic School

Commission (MCSC) and the Protestant School Board ofGreater Montreal (PSBGM). A

school-specific poverty index (Conseil scolaire de l'île de Montréal, 1993) and the mother

tongue of the students in the schools, compiled by the Department of Intercultural

Affaires of the Montreal Catholic School Commission, were used to match intervention

and comparison schools. The poveny index ofaIl schools included in the study was in the

lowest quartile., indicating that the schools were drawn frOID underprivileged areas in

Montreal. Of 16 comparison schools, two dropped out over the course of this five-year

study. Therefore, data for study subjects from 14 comparison schools (i.e., which were

not exposed to the intervention program) in the original study were available for a

secondary analysis and were used for the observational study reported in this thesis.

Data on behavioral risk factors for cardiovascular disease including smoking,

physical activity, and dietary habits. as weIl as sociodemographic characteristics were

collected in repeated cross-sectional surveys from 1993 through 1997 using self-reported

questionnaires in a classroom setting. Ail students aged 9 to 12 in grade 4, ïncluding

special education and leaming impaired students, were included in the survey. The

original study was approved by a standing ethics committee at the Department of Public

Health of the Montreal General Hospital.
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3.2 Study design

Figure 1 illustrates the study design. Three cohorts of grade 4 children (one with

baseline data coIIected in 1993, one with baseline data collected in 1994, and one with

baseline data collected in 1995) from the 14 comparison schools was identified for

analyses. Students with both baseline and two-year follow-up data were identified from

among all participants using a unique personal identification number for each student.

Children who panicipated in the survey at baseline but did not participate in the two-year

foIIow-up survey as well as those participated in baseline and one-year follow-up surveys

only were Iost to follow-up; their data were used in the attrition anaIysis only.

1992 1993 1993 1994 1994 1995 1995 1996 1996 1997
Sept. Apr.-JuD. Sept. Apr.-Jun. Sept. Apr.-Jun. Sept. Apr.-Ja•• Sept. Apr.-Jun.

Baseline ..l, ..l, ..l,data collection
Grade 4

• Grade 5-6·
Follow-up

t t tdata collection

Figure J. Description of the study cohort and timing of data collection, 1993-1997,

Montreal, Canada.

Note. Sept. =September. Apr. =April. Jun. = June. Arrows =rimes ofdata collection.

a Includes children who repeated grade 4 or 5 and participated in the baseline and two-year

follow-up surveys.

•
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3.3 Data cOllfttiOD procedures

Baseline data for the three cohorts were collected in two visits to each of the 14

schools in April-June 1993, 1994, and 1995. Two-year foUow-up data were collected in

1995, 1996, and 1997 using the same methods of data collection. During the first visil,

anthropometric measurements of height and weight were collected by lay interviewers

who had been trained according to a standardized protacol (Evers & Hooper, 1995).

During the second visit to each school~ data on student sociodemographic characteristics,

lifestyle behaviors (smoking, level of physical activity, dietary habits), and psychosocial

variables were collected. Two trained interviewers adrninistered the questionnaires

according to an Interviewer's Manual of Instructions (Hean Health Program, 1995). One

interviewer, standing at the front ofthe classroom, carefully read each question. A second

interviewer circulated in the classroom to answer questions from students and to verify

that students were following instructions. The interviewers emphasized repeatedly the

importance of truthfuI responses and they assured confidentiality. The questionnaire,

which took 30-45 minutes to complete, was administered in French or English according

to the official language of the school.

Bilingual (EnglishIFrench) leners explaining the objectives and procedures of the

study and consent forms for participation were disnibuted to ail students three weeks

before the survey team visited the school. There were two types of parental consent:

"active" consent which required participating children to retum a slip with signed

approval from a paren4 and "passive" consent in which the signed slip required to he

retumed only if parents refused consent. Either active or passive parental consent for

children's participation was obtained according to the stated preference or school policies

as directed by the school principal.



•
46

3.4 Description ofstudy variables

Table 6 shows the Iist ofthe variables investigated in this study.

Table 6 List ofVarÛlbles l"vestigtlt~d;" This Stllt/y

Dependent variable • Becoming a curreot smoker (currently
trying/experimenter/regular smoker at follow-up).

• Becoming an ever smoker (including even one
puft).

Independent Variables
Sociodemographic • Gender
characteristics • Age

• Family structure
• Country ofbirth

• Familyorigin

• Parental unemployment

Smoking-related • Parental smoking
Environments • Sibling smoking

• Friends' smoking

• • Parental encouragement ofnon-smoking

Variables related to • Overweight (greater than 90th percentile of BMI
children's BMI or Iifestyle based on the age- and gender-specific percentiles)

• Number ofTV programs watcbed/day

• Physical inactivity

• Participation in sports activitiesllessons

üther • Baseline year

• School

Note. BMI = body mass index; TV = television.

A copy of the questionnaire used in 1993 is included in Appendix 1.

•

3.4.1 Dependent variables

Cunent smoking and Ever smoking The dependent variables investigated in this

study were (l) whether the subject was a current smoker (i.e., smoked one or more times

in the past year), and (2) whether the subject had ever smoked (including evenjust a pufl)

at the two-year follow-up . Not ail children who try cigarettes al this age become regular
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smokers~ rather~ the majority of experimenters are considered neither committed

nonsmokers nor committed smokers. Lifetime experience ofsmoking may, therefore, not

the best outcome to he targeted by smoking prevention programs. Furthermore, because

the subgroup at risk of established smoking during preadolescence might ditfer from

those who do not go on to become established smokers, the outcome of becoming a

current smoker at follow-up was examined. Since SlUdies have suggested that transition

to later smoking stages accelerates as age increases and since the development of

smoking behavior is largely a one-way process (Fergusson & Horwoa<L 1995), we

included "currently trying" children in the "current smokers" category.

On the other han~ recent studies demonstrate early experimentation with

cigarettes to he a predictor of later use. Children who start smoking at age 12 or younger

were more likely to he regular and heavy SID.okers than children who start smoking at

aider ages (Escobedo et al.~ 1993). In addition, despite the lack of consensus on the

definitions of early stages of childhood smoking~ ever smoking is the MOst common

outcome studied in research of this field~ including the recent study ofone-year predictors

conducted using the same data base (O'LoughIin et al., 1998a). Thus, we a1so investigated

predictors of ever smoking, whether or not the subjects tried smoking (even just a puff)

during the two-year follow-up.

Student smoking status was determined based on responses to two different items:

1) "Have you ever smoked a cigarette, evenjust a pufJ?" with response categories being

No; Yes, 1 or 2 limes; Yes, 3 10 10 limes; and 2) "Check off one box below which

describes you besl, You have never smoked; You have smoked. but nol al al! in Ihe past

year; You smoked once or a couple oftimes in the past year; You smoke a couple oftimes

each monlh; You smoke a couple oflimes each week; and You smolce every day" (Flynn

et a1.~ 1992). "Current smokers" included those "trying smoking" (having smoked 1-2

times in the past year)~ "experimenters" (those who had smoked 3 or more times in the

past year but not on a regular basis), and "regular smokers" (students who smoked a

couple of times each month or more). "Ever smokers" included bath "current smokers"

and "past smokers".
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3.4.2 Pote.tia) predielon iDvestigated

Potential predictors were selected from the items in the original questionnaires

based on published or suspected associations with children's smoking. Detailed

descriptions are provided for ooly variables that are not self-explanatory.

SocitMIemographie ebaracteristia

Data on sociodemographic characteristics collected in the student questionnaires

included gender, age, country of birth of child (barn in Canada yes or no), family

structure (two-parent family, single-parent family, others), country of birth of the father

and mother, language(s) spoken, and employment status ofparents.

Age: The self-reported age of children at baseline was a continuous variable in

the original da~ with a mean of 10.0 years and standard deviation (SD) of O.S. Age

ranged from 9 to 12 years. There was no linear association between age and the logit of

the probability of becoming lost to follow-up or becoming a current or ever smoker.

Children aged Il or 12 years in grade 4 often include immigrant children with low

language proficiency in English or French or children with learning difficulties or

behavioral disorders. For example, 64.6% of Il and 12 year-olds and ooly 38.7% of 9

and 10 year-olds were born outside of Canada. This difference was statistically

significant (X2(1, n = 1152)= 54.84, p < .001), suggesting that older children had

somewhat different characteristics from grade 4 children who are aged 9 or 10. Children

aged 9 or 10 years, therefore. fonned the reference category.

Family structure: Family structure was categorized ioto "two-parent", "single­

parent", or "other" in original data set. The category "other" represented only 5.2% of the

sample. Therefore, we grouped "other" with "single-parent family". Two-parent family

status represented 72.9% of the sample and was chosen as the reference category.

Country of birth: Children who reported that they were born in Canada ("born in

Canada" -yes) represented 55.5% of the sample and were chosen as the reference
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category. Children who reponed that they were barn in countries other than Canada were

grouped ("barn in Canada" -no).

Family origin: A variable had been created in the original data set to study the

possible influence of cultural factors and ethnicity on smoking. For the composition of a

"family origin" variable, country(ies) of birth of each child, the mother, and father, and

language(s) spoken were used. When there were too few students for meaningful

analyses in a single category, family origins were grouped into categories based on

language similarity and/or geographic proximity. Children whose family origin could not

he detennined were categorized as "other/unclassified". Categories included Canada,

Europe, Asia, Arabic-sPeaking countries, South America, Central America/Caribhean,

and Other (including 43 countries). For analysis, six dummy variables were created with

Canada chosen as the reference category. However, none of the boys in the "other"

category and none of the girls in "Asian" category reponed current smoking, resulting in

zero cell counts. Hence, the family origin variable with seven categories could not he

investigated in multivariate analysis. A dichotomous family origin variable, "Canadian

family origine, (yes, no) was, therefore, created. Sïnce the family origin of 83.3% of study

subjects was "outside Canada", "outside Canada" was chosen as the reference category.

The categorizations used for the "family ongin variable" are presented in Appendix II.

Parental unemployment: To identify a subgroup possibly experiencing relatively

more financial difficulty, children who reported that their parents were not employed or

whose parent was not employed, in single-parent families were categorized as "exposed"

("parent(s) unemployed" -yes). Children who answered that they did not know parental

employment status were also grouped with "exposed". When al least one of parents was

reponed to he employed, their status was chosen as "unexposed" C'parents(s)

unemployment" -no), the reference category.

Environmental cbaracteristics witb respect to smoking

Parental smoking: Children's perception of the smoking status of parents was

obtained by asking, "Does your molher smo/œ cigarettes?" (yes, no, not applicable) and
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"Does your father smolce cigarenes?" (yes, no, not applicable). Agreement between

children's report of parents' smoking status and parents' self-reports was high among a

sample from the same study base; Kappa = .82 for mothers and .72 for fathers. (Barnett,

Q'Loughlin, Paradis, & Renau~ 1997). The Spearman rank correlation coefficient

between mother's smoking and father's smoking was .33 (p = .0001) among 213 boys;

.37 (p = .0001) among 258 girls. We created a single variable, "(eitherlboth) parentes)

smoke(s)" (yes, no) for analysis. Children who did not report that "eitherlboth parentes)

smoke(s)" formed the reference category. Children were categorized depending on

whether they had at least one smoking parent or no~ regardless of the family structure

(two-parent family or not).

Sibling smoking: Children were asked about the smoking status of their siblings

by having them fill in the correct number in the box: "You have brothers who smolce.

You have sisters who smoke." Children who answered one or more to either question

were coded "brother(s) smoke(s)" (Yeslno) or "sister(s) smoke(s)" (yes/no). Although the

correlation between these two variables was not very strong (r = .10; p = .02) among 498

study subjects, the proportions of subjects who reported that brother/sister smoked were

small (4.2% for "brother(s) smoke(s)", 2.2% for "sister(s) smoke(s)"). We created a

single variable "sibling(s) smoke(s)" (yes, no/not applicable), for analysis. The reference

category for this variable was having no brother(s) or sister(s) who smoke(s).

Friends' smoking: Children's perception of the smoking status of their friends

was measured by the question; "How many ofyour friends smoke cigarettes?" (none, a

few, most, don't know). Response to this variable, "friends smoke", was dichotomized

inta "friends smoke" -yes (a few/most) or -no (none/don't know). Those who reported that

none of their friends smoked or who reported that they did not know if their friends

smoked formed the reference group.

Parental encouragement of non-smoking: Data were obtained on perception of

parental encouragement of non-smoking according to the following questions: "Does

yourfather talk to you about the danger o/smoking?" (yes, no, not applicable) and "Does
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your mother talk 10 you aboul the danger ofsmoking?" (yes, no, not applicable). No and

not applicable were combined in the original data. Mother's and father's encouragement

was correlated with r = .3S; p = .0001 among 463 study subjects. We combined these two

variables and created a single variable, "eitherlboth parents encourage non-smoking"

(yes, no/not applicable). Children were categorized depending on whether they had at

least one parent who encouraged non-smoking, regardless of theu family structure (two­

parent family or not). Children who reported that "eitherlboth parents encouraged non­

smoking" were chosen as the reference group.

Variables related to children's DMI or lifestyle

Overweight: BMI was calculated as weight (kg)/height (mi. Children were

categorized into five groups according to the age- and gender-specific BMI percentiles

using the National Health and Nutrition Examination Surveys (NHANES) II standards

(Frisancho, 1990). "Thin" was defined as less than the age- and gender-specific 1Sth

percentile. "nonnaI" was defmed as between the 15'" and 85th age- and gender-specific

percentile. "heavy" included children between the SS'" and 90th
• "Overweight" included

children between the 90th and 95th
; "obese" included children greater than the 95th age­

and gender-specific percentile (Rolland-Cachera et al., 1982). Since the association

between these five categories and log-odds of becoming a current/ever smoker did not

suggest a Iinear association, the first three categories were grouped as "not overweight"

which became the reference category and the forth and fifth categories were grouped as

"overweight".

Number of TV programs watched per day: The number of TV programs watched

on an average weekday was asked in the question, "On schooldays, you usually wa!ch ....

6 or more TVprograms a day, 4 or 5 programs a day. 2 or 3 programs a day. 1 program

a day. you don't watch TV on schooldays." No log-linear association with the dependent

variables was observed. Although the advertisement of cigarettes on TV was banned in

Canad~ the smoking-related images are still viewable in many TV programs, such as

movies or TV dramas. Those who reported the highest level of TV watching were
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categorized as "exposed", and those who reported less than 6 programs per day were

grouped as "unexposed", the reference category.

Physical inactivity: Children completed a self-report Weeldy Activity Checklist

(Sallis, Buono, Roby, Micale, & Nelson, 1993). For each of the preceding seven days,

students checked in which physical activities they had participated. The list of activities

for this study was determined based on extensive pre-testing and included the 28

activities most frequently engaged in by this age group during the spring season. Children

were instructed to check those activities in which they had beeo engaged for 15 minutes

or more. The association betweeo quartile of the physical activity score and the log odds

(risk) of becoming a curreot or an ever smoker did not demonstrate linearity. Thus, we

defined physical inactivity ta he a score of six or less based 00 recent recommendations

advocating daily moderate to vigarous physical activity (USDIfll, 1996). Children

participating in less than one activity per day on average (score of six or less), were

defined ta he physically inactive. Childreo who reported six or more physical activities

per week were chosen to represent the reference category.

Participation in sports activitiesllessons: Data were collected on participation,

during the past year, in sports leams al school., outside school, and sports/dance lessons.

"Participation in sports activities or sports lessons" was dichotomized into yes or no.

Those who reported participation in any organized sports activities (at school, outside

school) or reported that they took any sports/dance lessons formed the reference category.

Other variables

Baseline year: This variable represeoted one of the three cohorts in which

children were followed, namely, 1993 ta 1995, 1994 ta 1996, or 1995 to 1997. Two

dummy variables were created and the cohort of baseline year 1993 was chosen as the

reference.

School: The prevalence of smoking, as weil as attrition, varied by school.

Although this variable could not he investigated in the analysis ofcurreot smokers, due to
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zero eeU counts in the outeome category in severa! schools, and although caleulating the

odds ratio for each schoal was not our primary interest, the importance ofcontrolling this

variable was justified as follows. First, there might have been clustering of smoking

hehavior within schools. It bas been suggested that the smoking initiation process eould

he explained, in part, by an "epidemic model" (Rowe et al., (992), i.e., smoking among

sehoolmates could influence the behavior of children attending the same school.

Secondly, severa! potential predictors were found to he correlated with the schaol

variable in this study sample, including age, baseline year, family origin, country ofbirth,

parental smoking, and sibling smoking. Finally, controlling for school can control for

other unmeasured confounders. One such factor may he the availability of cigarettes

within each school district. For example, cigarettes could have been purcbased more

easily in some school districts than others, depending on local situations such as the

existence of corner stores where children could easily obtain cigarettes. Consequently,

thirteen dummy variables were created for the 14 schools, allowing for control of this

variable in the analysis conducted ta identify predictors of becoming an ever smoker. As

previously mentioned, the prevalence of current smoking was low creating zero cell

counts in several schools, such that school could not he controlled in the analysis of

current smoking.

4. Data Analysis

4.1 Preparation of the data set

Children who had missing values for age or gender at baseline, and for smoking

status either at baseline or at folJow-up, were excluded from the study subjects. Since two

schools, in 1994 as weil as 1995, temporarily dropped out from the survey because of the

refusai of extra curricular programs by the teachers' union, children who enrolled to those

dropped out schools at the two-year follow-up survey were eliminated from the eligible

children.
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4.1.1 CodiDg

Ail dichotomous variables were coded 1 or 0 (reference). Dummy variables were

created for variables with more than two categories and nominal variables.

4.1.2 MissiDg data

Observations with missing data were assigned to he "unexposed" category for the

following variables; parental unemployment, parental encouragement of non-smoking~

and participation in sports activities/sPOrts fessons. Subjects with missing data on other

variables were deleted bath in univariate and multivariate analyses. Categories of

response coded and the number of missing data for each variable are presented in

Appendix III.

4.2 Statistical methods

4.2.1 Attrition analysis

Attrition analyses were conducted to examine possible bias resulting from

differential attrition. Children who remained in the study were compared to children lost

to follow·up using the baseline characteristics. The p values by the X2 test for difference

as weil as by the log likelihood ratio "1..
2 test were computed for each variable and

independent predictors of lost to follow-up were identified using multivariate logistic

regression analyses.

4.2.2 MaiD 8n8lysis

Two-year predictors of current/ever smoking among never smokers at baseline

were identified in multivariate logistic regression analysis. The dependent variables were

whether baseline never smokers became current smokers or whether they became ever

smokers during the two-year follow-up. The prevalence of cunent smoking or ever

smoking in each category of all potential predictors was first examined univariately. AlI

exposures associated with the dependent variable with p value < .25 by the log likelihood

ratio "1..
2 test were retained for the stepwise selection procedure. The purpose of the

analysis was to obtain a valid exposure-outeome estimate rather than a good predictive



•

•

•

ss

model, and the use of standard computer algorithms including stepwise selection

procedure is no~ in general, recommended for this goal since confounders and effect

modifiers must be given SPeCial attention. However, as long as the analyst understands

the limitations of the methods, such mechanical selection procedure can serve as a useful

tool in the model building process by screening a large number of variables and by

simultaneously fitting a number of logistic regression equations io much less lime

(Hosmer & Lemeshow, 1989). Thus, we applied this procedure for the model building. In

the analyses of predictors of ever smoking, the procedure was modified. Potential

confounding variables, identified as predictors of ever smoking in previous research,

were included in the model as control variables before stepwise selection procedures

were undertaken. In forward selection procedures, we chose .15 for the "alpha" level to

judge the importance of variables (Hosmer and Lemeshow, 1989). Subsequently,

backward selection procedures were conducted for confirmation. AlI other variables, not

retained, were entered ioto the model individually in order to check for confounding.

After selection of the main effect variables, candidate interaction tenns from the

combinations of main effect variables were investigated during the model building. Main

analyses were completed for boys and girls separately.

Goodness of fit was assessed using the Hosmer and Lemeshow Tes4 in which

discrepancies between observed and expected numbers of observations in groups are

summarized using the X2 statistic, with (number of groups minus 2) degrees of freedom.

This test is recommended for models with a dichotomous outcome and a large number of

covariate patterns (Hosmer & Lemeshow, 1989). Lack of statistical significance indicates

good fit.

Ail analyses were conducted using the SAS statistical package (SAS Institute inc.,

1988) except for stepwise logistic regression analyses, which were done by the BMDP

statistical package (BMDP Statistical Software, 1988). In this report, results were

considered statistically significant when the p values were less than .OS .
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5. Results

S.l Response

5.1.1 Baseline participation response

Of 1,851 grade 4 children who were enrolled in the 14 participating schools in

1993, the 12 schools in 1994, and the 12 schools in 1995 at the rime of baseline survey,

data were collected from 1,431 subjects (77.3%). The percentage ofbaseline participation

differed by baseline year with marginal statistical significance (X2 (2, N=I,851) = 5.55, p

= .06). The proportions ofbaseline participation were 76.3% in 1993, 72.2% in 1994, and

77.2% in 1995.

5.1.2 FoUow-up proportion

Of 1,165 grade 4 children who had oever smoked at baseline, two-year follow-up

data were collected from 516 subjects (44.3%). Ninety-six out of 1,165 (8.2%)

participated in the baseline and two-year follow-up surveys ooly, and 420 of 1,165

(36.1%) participated in ail three surveys (baseline, one-year, and two-year follow-up).

Excluding children who had missing values on smoking status at follow-up (n = 15)

resulted in 501 study subjects (43.0% ofeligible cohort). Figure 2 illustrates the response

in the study population.
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., ,
Participated in baseline survey

n = 1431(77.3%)

Eligible grade 4 children
(1993-1995)

n = 1851• Absent or refused"-------.:=====:::...1.. n = 333
..... Not eligible because 0

other reasons·
n=87

., ,
....

Excluded subjects with missing
values on

gender or age: n = 2
baseline smoking status: n = 28

Potential full cohort
including baseline smokers

n = 1401

,.--_......I!-----.......,,,-..~====---.
Remained in the cohon ~ ".. Lost to follow-up over one year

over one yearb (participated in baseline only)
n = 786 (67.5%) n = 379 (32.5%)

•
,,-.----_--..I!-......

Potential full cobort
Never smokers at baseline

n = 1165

Ever smokers
at baseline

n=236

+
Remained in the cohon ove

the second one yearb

n =516 (65.6%)

Lost to foIlow..up
between year 1 and year 2

n = 270 (34.4%)

Excluded subjects
with missing values
on smoking status al

follow-up n = 15

.... ~------- ...........------.,...
."

Study subjects
n = SOI (43.0% of 1165)

Figure 2. Description of response in study population.

•
Note. il Children who were 8 year-old or younger or 13 year-old or older al baseline; those who

had missing value on their grade were excluded from the data set. b Includes children with bath

baseline and two-year follow-up data but without one-year foIlow-up data (n = 96).
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•
The proportion of subjects foUowed differed significantly by baseline year (1.2 (2.,

N=I,165) = 20.29.,p < .001), with losses 10 follow-up were higher in the later years.

Figure 3 shows the number and proportion ofsubjects with two--year follow-up data.,

according to the baseline year ofdata collection.

Grade 5-6·
n=133

Grade 5-6·
n=200

Grade 5-6·
n=183Follow-up

1992 1993 1993 1994 1994 1995 1995 1996 1996 1997
Sept. Apr...JuD. Sept. Apr•..JUD. Sept. Apr•.JUD. Sept. Apr..JUD. Sept. Apr•..JUD.

Baseline Baseline Baseline
n=390 n=396 0=379

Grade 4 Grade 4 Grade 4

Proportion ofsubjects followed-up 46.9% 50.50/0 35.1 %

Figure J. ProPOrtioD of subjeets witb two-year foUow-up data, by baseliDe year.

Note. • locluded children who repeated grade 4 or S.

• S.2 Attrition analysis

Overall., 56.3% of boys and 55.2% of girls who oever smoked at baseline were

lost to follow-up over two years. The percentage of subjects lost to follow-up did not

differ by gender <1.2 (1, N = 1,165) = 0.13, P = .72). To investigate possible bias related to

attrition, selected variables including sociodemographic characteristics of children who

remained in the study were compared to those of children lost to follow-up (Table 7).

Based on the 1: tests for difference by category, children lost to follow-up differed

significantly from those followed up with respect to baseline year, age, school, COUDtry of

birth_ family origin, and parental encouragement ofnon-smoking.

•



• Table 7 COlllpGmo" ofBaelille ClJtlNcleristïcs ofEle,.",tUy SclJoolcllildre"

FoUowt!d-up IIIId TlJose Lon 10 FoUotv-lIp, MOlltretll, ClUltUl~ 1993-1997

Variable
Cohort Lost to follow-up

". % ". %
Ali 516 nia 649 nia

Gender Male 241 46.7 310 47.8
Female 275 53.3 339 52.2

Baseline year 1993 183 35.5 207 31.9····
1994 200 38.8 196 30.2
1995 133 25.8 246 37.9

Age (years) 9-10 436 84.5 462 71.2 ••••
11-12 80 15.5 187 28.8

School 1 60 11.6 66 10.2 •••
2 45 8.7 85 13.1
3 21 4.1 26 4.0
4 40 7.8 66 10.2
5 8 1.6 6 0.9
6 28 5.4 30 4.6
7 35 6.8 32 4.9
8 55 10.7 59 9.1
9 28 5.4 67 10.3

• 10 36 7.0 58 8.9
Il 45 8.7 34 5.2
12 21 4.1 30 4.6
13 50 9.7 40 6.2
14 44 8.5 50 7.7

Family structure Two-parent 388 75.2 461 71.0 •
Single-parentiOther 128 24.8 188 29.0

Born in Canada Yes 317 61.4 322 50.6 ••••
No 199 38.6 314 49.4

Family origin Canada 92 17.8 109 16.8 ••
Europe 96 18.6 88 13.6

Asia 73 14.2 139 21.4
Arabic-speaking countries 27 5.2 47 7.2

South America 26 S.O 25 3.7
Central AmericaiCaribbean 132 25.6 144 22.2

Other 70 13.6 85 15.0

Parent(s} unemployed No 453 87.8 553 85.2
Yes/Oon't know 63 12.2 96 14.8

Friends smoke NonelDon '( know 428 82.9 522 80.4
A fewlMost 88 17.1 127 19.6

•

59
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Table 7 (contiDued)

Variable
Cobort Lost to follow-up
If % If %

Parent(s) smokes Nod 276 53.6 314 48.5 •
Yes 239 46.6 334 51.5

Sibling(s) smoke(s) Nob 480 93.6 595 92.8
Yes 33 6.4 46 7.2

Parent(s) encourage(s) non-smoking Yes 457 88.6 550 84.8 •
Nob 59 11.4 99 15.3

Note. a Totals differ because ofmissing data. b Category iocludes "not applicable".

•p < .25.••p < .05.•••p < .01. ••••p < .001, by the x2 test for difference by category.

Based on the results from univariate logistic analyses, a multivariate analysis was

conducted ta identify independent predictors of loss to follow-up. Table 8 shows the

unadjusted and adjusted odds ratios for the predictors of loss ta follow-up.

The results from multivariate analysis indicate that children lost ta follow-up

differed from those who remained in the study. After adjusting for school and family

ongin, children lost to follow-up were more likely to be in the cohort of the latest

baseline year (1995), 11-12 years old, not living in a two-parent family, barn outside

Canada, and not having parent(s) who encourage(s) non-smoking. The odds of becoming

lost ta follow-up among children of Asian ongin were significantly higher than that of

Canadians in univariate analysis. A1though adding the family origin variable with six

dummy variables improved the model (assessed by the log likelihood ratio 1..2 test; X2(6,

N=1,152) = 12.3, P = .06), none of the individual categories were significant in the final

model when Canadian origin was used as the reference category. Since family origin was

significantly associated with other variables in the model (except for parental

encouragement of non-smoking), it was retained in the· final model. School, as a group,

improved the model, with marginal significance, but was associated with ail other

variables except for parental encouragement. School was, therefore, included in the final

model for adjustment. Goodness of fit was acceptable.
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Table 8 Prediclors ofLoss 10 Follotl1-llp 1111I0116 ElemellltUj1 Schoolchildrell who /llId

Never Smoked ill Multietllllic, Low-illcome, IIIII~'-city Neighborltoods, MOlltrelll,

etulll.,1993-1997

Predietor Unadjusted Adjustecl
OR a (95%CI) OR a (950I'oCI)

Baseline year
1993 Ref. Ref.
1994 0.9 (0.7, 1.1) 1.0 (0.7, 1.3)
1995 1.6 (1.2, 2.2) 1.8 (1.3,2.5)

Age (years)
9-10 Ref. Ref.
11-12 2.2 (1.6, 3.0) 1.9 (1.4, 2.6)

Family structure
Two-parent Ref. Ref.
Sùngle-parenV~er 1.6 (1.2, 2.2) 1.4 (1.0, 2.0)

Familyorigin
Canada Ret: Ref.
Europe 0.8 (0.5, 1.1) 0.7 (0.5, 1.2)
Asia 1.5 (1.0, 2.2) 1.1 (0.7, 1.8)
Arabic-speaking countries 1.4 (0.8, 2.5) 1.0 (0.7, 1.8)

• South America 0.7 (0.4, 1.4) 0.6 (0.3, 1.1)
Central AmericalCaribbean 0.9 (0.6, 1.3) 0.7 (0.5, 1.1)
OtherlUnciassified 0.9 (0.6, 1.4) 0.7 (0.5, 1.1)

Born in Canada
Yes Ret: Ref.
No 1.6 (1.2, 2.0) 1.5 (1.1, 2.0)

Parent(s) encowage(s) non-smoking
Yes Ref. Ref.
No 1.4 (1.0,2.0) 1.4 (1.0, 2.0)

Nole. n = 1152. Excludes 13 subjects with missing values. Hosmer-Lemeshow Goodness

of Fit statistic "1: (8, N = 1152) = 13.05, P =.) ). OR = odds ratio; CI =confidence interval.

a Unadjusted OR obtained from univariate logistic regression analysis.

b Adjusted OR obtained from multivariate logistic regression analysis including school.

•
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S.3 Prevalence ofsmoking and patterns of cbange in smoking status

5.3.1 Prevaleace aad pattera of smokiDg by geader

The proportions of current and past smokers at baseline are presented in Table 9.

Differences in smoking status by gender were statistically significant.

Table 9 Smoking Stlllus at Baeline, by Gender, alllOII8 Elenœntary Schoolchildren in

Multiethnic, Low-;"come Neighborlloods, Molllrea/, Canada, 199J-1995

Baseline smoking status

Gender
Total Never smoker Past smoker Cunent smoker

n % 95% CI % 95% CI % 95% CI

Boys 706 78.1 75.0 - 81.1 15.3 12.6 - 18.0 6.7 4.8 - 8.5

Girls 695 88.4 86.0 - 90.7 9.1 6.9 - Il.2 2.6 1.4 - 3.8

Total 1401 83.2 81.2-85.1 12.2 10.5 - 13.9 4.6 3.5 - 5.7

Nole. The proportion ofsmokers differed significantly by gender (X2 (2~ N = 1579) = 34.77~

P < .001).

At the two-year follow-up~ the proportion of curreot smoking was almost doubled

compared to at baseline. Gender differences were no longer statistically significant (Table

10).

Table 10 Smoking Status at Follow-up, by Gellder, amDIIg Elementary Schoolchildren

in Multiethnic, Low-i"come Neighborhoods, MOlltl'eal, Ctmllda, /995-1997

Follow-up smoking status

Total Never smoker Past smoker Cunent smoker
Gender

n % 95% CI % 95% CI % 95% CI

Boys 300 67.2 62.0-72.6 20.0 15.5 -24.5 12.7 8.9 -16.4

Girls 304 71.7 66.6-76.8 19.1 14.7-23.5 9.2 6.0-12.5

Total 604 69.5 65.9-73.2 19.5 16.4-22.7 10.9 8.4 -13.4

Nole. Includes subjects who were ever smokers at baseline. Smoking status did not significantly

differ by gender (X2 (2~ N= 604) = 2.13~p = .34).
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5.3.2 Prevalence and pattern ofsmoking by baseline year

Among grade 4 cbildren in 1993, the prevalence of ever smoking was 20.4%

(Table Il). The proportion decreased in later years; 15.2% in 1994 and 14.6% in 1995.

This association was statistically significant.

Table Il Smoking SllItllS III Baselme, by Btueline Yellr, IlIIIO"g Elemenlllry

Schoolchildren in Mllltïetll"ïc, Low-income Ne;g"borlloods, Mo"treal, Cllnada,

1993-1995

Baseline smoking status

Baseline year Total Never smoker Eversmoker

n % 95%CI % 95o/oCf

1993 490 79.6 76.0-83.2 20.4 16.8 -24.0

1994 467 84.8 81.5 - 88.1 15.2 11.9 - 18.5

1995 444 85.4 82.1-88.6 14.6 11.4-17.9

Total 1401 83.2 81.2-85.1 16.8 14.9-18.8

Nole. The proportion of baseline ever smokers differed significantly by baseline year <X2 (2, N =

1,401) = 6.88, P = .03).

5.3.3 Otber characteristics of study subjects that chaaged over time

Severa! characteristics of the study population changed over time due, in part, to

the high mobility among the population. Our data suggest that country of b~ age,

family origin, parental unemployment, and parental smoking differed significantly by

baseline year among children who participated in the baseline survey. The proportion of

children barn autside Canada and that of parental unemployment increased; the

proponion of aider children, parental smoking decreased in later years. The ethr-ic mix

also differed by baseline year. Among the boys followed-up, the proportions of older

subjects. parental unemployment. and parental encouragement of non-smoking differed

significantly by baseline year. Among the followed-up girls, those born in Canada and

parental smoking decreased significantly over time. The distribution of family origins and

schools also differed by baseline year in both genders. These changes in

sociodemographic and smoking-related characteristics were takeo ioto account during the

model building process and will he discussed later.
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5.3.4 Smoking status at foUow-up accordiDg to baseliDe smokiag status

Table 12 shows that baseline smoking status predicted smoking status two years

later. Most oever-smokers (78.0%) remained never-smokers. About half (47.4%) of

childreo who had ever smoke~ but who had oot smoked in the past year at base1ine~ (i.e.~

past smokers)~ did not become current smokers. Depeoding on baseline smoking~ 7.6% of

never-smokers~25.0% of past smokers, 31.3% of those trying to smoke, and 36.6% of

experimental/reguJar smokers at baseline reported current smoking two years later.

As ail data on smoking behavior were- derived from childreo's self-report

questionnaires~ some misclassifications in smoking status were observed. Twenty-nine of

103 ever smokers at baseline (28.2%) reported oever smoking in the two-year follow-up.

These children were misclassified either at baseline or at follow-up.

Table 12 Smoking Slatus lit Two-year Foiiow-llp According 10 Baseli"e Smoking• Status amonK Elementa')' Schoolchildren in Mllitielh"ic, Low-i"come Neighborhoods,

Montreal, Canada, 1993-1997

Two-year follow-up smoking

Baseline Total Never- smoked Past smoker Currently trying Current expJreg.a
smoking n % 95%CI % 95%CI % 95%CI % 95%CI

Never
501 78.0 74.4 - 81.7 14.4 11.3 -17.4 1.8 0.6 - 3.0 5.8 3.7 -7.8

smoked

Past
76 27.6 18.5 - 39.3 47.4 35.6 -58.6 6.6 2.5 - 15.2 18.4 10.3 -28.3

smoker

Currently
16 31.3 11.1 - 57.8 37.5 15.3 -63.5 18.8 4.1 -45.1 12.5 1.6 - 38.0

trying

Current
Il 27.3 6.1 - 59.3 36.4 11.1- 67.1 0.0 0.0 - 23.5 36.7 1LI- 67.1exp.lreg.·

Total 604 69.4 65.7 - 73.1 19.4 16.3 -22.6 3.0 1.6 - 4.3 8.2 6.0 - 10.4

•
Nole. Excludes subjects with m issing values on smoking status either at baseline or at follow-up.

• ExpJreg. = experimentaJ smokers or regular smokers.
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5.3.5 Smoking statas at foUo...-up amoDI baseliDe Dever slDokers

Over the two-year follow-up, 9.2% ofboys who had never smoked at baseline and

6.3% ofgirls who had never smoked became curreot smokers; 21.8% of boys and 22.1%

of girls became ever smokers (past smokers or curreot smokers). Amoog baseline never

smokers, the pattern of change in smoking status among boys was sunilar to that among

girls (Table 13).

Table 13 Smoking Stlltus lit Two-yell' Follow-llp tIIIIOII6 Bae/me Never Smokers ;"

Mll/detll"ic, Low-income Neig1lborlloods, Mo"trelll, Ca"ada, 1995-1997

Smoking status at two-year follow-up

Total Never smoker Pastsmoker Current smoker
Gender

n % 95% CI % 95% CI % 95% CI

Boys 229 78.1 72.8 - 83.5 12.7 8.4 - 17.0 9.2 5.4 - 12.9

Girls 272 77.9 73.0 - 82.9 15.8 11.5 - 20.1 6.3 3.4-9.1

• Total SOI 78.0 74.4 - 81.7 14.4 11.3 - 17.4 7.6 5.3 - 9.9

Nole. The patterns ofsmoking did not differ between boys and girls (1: (2, N= SOI) = 2.25,

p = .32).

5.4 Characteristics of study subjects

Table 14 describes the characteristics of the sample and the distribution of

potential predictors by gender. Our sample was 45.7% male. The mean age was 9.9 years

among both boys and girls at the lime of baseline survey. One quarter of boys (25.1 %)

and 25.9% of girls did not live in a two-parent family. Table 14 highlights the ethnic

diversity of the study subjects, the high smoking prevalence among fathers, and the low

smoking prevalence among mothers.

•
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• Table 14 Distriblllio" ofPo/~lItü1lPndicton ofSlIIOkillg, by G~"der, i" MIlltietII"ic,

Low-illCO~, I""er-eity Ne;glJborlJoods lit BIIS~IûI~,MOIIWIll, Ctllltldtl, 1993-1997

Predictor
Boys Girls

If % fi' %
Baseline year 1993 84 36.7 9S 34.9

1994 86 37.6 107 39.3
1995 59 25.8 70 25.7

Age (Years)Ç 9 58 25.3 79 29.0
10 134 S8.5 154 56.6
11 35 15.3 36 13.2
12 2 0.9 3 1.1

School 1 26 Il.4 32 11.8
2 19 8.3 25 9.2
3 9 3.9 Il 4.0
4 17 7.4 22 8.1
5 4 1.7 4 1.5
6 12 5.2 16 5.9
7 20 8.7 13 4.8
8 25 10.9 29 10.7
9 13 5.7 15 5.5

10 16 7.0 18 6.6
Il 17 7.4 27 9.9
12 9 3.9 11 4.0

• 13 24 10.5 24 8.8
14 18 7.9 25 9.2

Family structure ç Two-parent family 173 75.5 203 74.6
Single-parent family 47 20.5 S5 20.2

Other 9 3.9 14 5.1

Born in Canada Yes 146 63.8 162 59.6
No 83 36.2 110 40.4

Familyorigin Canada 44 18.8 48 17.6
EuroPe 37 16.2 57 21.0

Asia 32 14.0 41 15.1
Arabic-speaking countries 15 6.6 11 4.0

South America 15 6.6 10 3.7
Central AmericaiCaribbean 53 23.1 72 26.5

Other 34 14.8 33 12.1

Parent(s) unemployed No 205 89.5 237 87.1
Yes 24 10.5 35 12.9

Friends smoke None 137 59.8 145 53.3
Don't know 53 23.1 80 29.4

Afew 36 15.7 44 16.2
Most 2 0.9 2 0.7

Missing 1 0.4 1 0.4

•
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Table 14 (eontiDued)

• Predictor
Boys Girls

". % fi' %
Father smokes NOd 130 56.8 148 54.4

Yes 86 37.6 115 42.3
Missing 15 6.6 9 3.3

Mother smokes NOd 183 79.9 203 74.6
Yes 44 19.2 64 23.5

Missing 3 1.3 5 1.8

Parent(s) smoke(s) NOd 129 56.6 138 50.7
Yes 99 43.2 134 49.3

Missing 1 0.4 0 0.0

Sibling(s) smoke(s) NOd 212 92.6 256 94.1
Yes 16 7.0 14 5.1

Missing 1 0.4 2 0.7

Father encourages non-smoking Yes 146 63.8 184 67.6
NOd 63 27.5 73 26.8

Missing 20 8.7 15 5.5

Mother encourages non-smoking Yes 192 83.8 229 84.2
NOd 36 15.7 40 14.7

Missing 1 0.4 3 l.1

• Parent(s) encourage(s) non-smoking Yes 203 88.6 241 88.9
No 26 1l.4 31 Il.l

BMl c Thin 16 7.0 17 6.3
Normal 117 5l.1 153 56.3
Heavy 24 10.5 41 15.1

Overweight 16 7.0 28 10.3
Obese 56 24.5 33 12.1

Number ofTV programslday c: ~6 74 32.3 70 25.7
4 -5 39 17.1 72 26.5
2 -3 84 36.8 105 38.6
0-1 31 13.6 25 9.2

Physically inactive No 187 81.7 209 76.8
Yes 42 18.3 63 23.2

Participated in sports activitiesllessons
Yes 215 93.9 255 93.8
No 14 6.1 17 6.3

Note. an = 229. bn = 272. C Distribution is shown in the original categories before collapsing.

d Category includes "not applicable".

•
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5.6 Predictors of carrent smoking

S.6.1 UDivari.te .aalysÎS of predicton of current sDlokîDg

The proportion ofcurrent smokers according to selected potential predictors is

presented for boys and girls separately in Table 15. The prevalence ofcurrent smoking at

follow-up among boys and girls was 9.2% and 6.3%, reSPectively (Table 13).

Among boys, baseline year, friends' smoking, parental encouragement of non­

smoking, and participation in sports activities/lessons had p values of less than .25,

according to the log likelihood ratio X2 test. Only friends' smoking was statistically

significant (p = .03). Boys, at baseline, who reported that their friends smoked were more

likely to become cunent smokers.

Amoog girls, school, country of b~ family ori~ parental smoking, sibling

smoking, and physical inactivity had p values of less than .25 by the log likelihood ratio

X2 test. Family origin (p = .006), parental smoking (p = .04), were significant, while

baseline year was marginally significant (p = .05). Girls who reported tbat their parentes)

smoked were more likely to become cuneot smokers. Fewer girls in later baseline years

reported becoming current smokers. Family origin was associated with current smoking.

None of the girls of the "other" family origin rePOrted current smoking, while 18.8% of

Canadian girls and 20.0% of girls of South American origin reported current smoking. In

addition to the zero cell COllOt in "other" family origin category, the numbers of subjects

in Arabic-speaking countries and South American origin were too small to obtain stable

estimates of odds ratios. Thus, in subsequent multivariate analyses, "family ongin" was

dichotomized (outside Canada or Canada) (p = .001). It is notable that friends' smoking

was not significant in llOivariate analysis.
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• Table 15 UnivarÜlte AssociatiollS betwee" Pott!"tûIl Prt!dictors a"d Cllne"t SlfIDking

in Elementary Schoolchildren in Multiethnk, Low-incollle, Inner--city Ne;ghborhootls,

Montreal, Canada, 1993-1997

Boys Girls
Predictor na Current smoking na Current smoking

% %
Ali 229 9.2 272 6.3

Baseline year 1993 84 13.1 • 95 11.6 ••
1994 86 9.3 107 3.7
1995 59 3.4 70 2.9

Age (years) 9-10 192 8.3 233 6.8
11-12 37 13.5 39 2.6

School 1 26 15.4 32 6.3 .b

2 19 15.8 25 0.0
3 9 11.1 Il 9.1
4 17 5.9 22 18.2
5 4 0.0 4 0.0
6 12 0.0 16 6.3
7 20 5.0 13 0.0
8 25 8.0 29 0.0
9 13 15.4 IS 20.0

• 10 16 6.3 18 5.6
Il 17 17.7 27 Il.l
12 9 0.0 11 9.1
13 24 12.5 24 4.2
14 18 0.0 25 0.0

Family structure Two-parent family 173 9.3 203 5.9
Single-parent family/Other 56 8.9 69 7.3

Born in Canada Yes 147 8.2 162 8.0 •
No 84 11.9 112 4.5

Family origin Canada 43 9.3 48 18.8 •••h

Europe 37 10.8 57 3.5
Asia 32 6.3 41 2.4

Arabic-speaking countries 15 20.0 Il 9.1
South America 15 13.3 10 20.0

Central AmericaiCaribbean 53 5.7 72 2.8
Other 34 8.8 33 0.0

Family origin (dichotomized)
Outside Canada 186 9.1 224 3.6 ••••

Canada 43 9.3 48 18.8

Parent(s) unemployed No 205 9.8 237 6.8
YesIDon't know 24 4.2 35 2.9

•
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Table 15 (CODtinUed)

• Boys Girls
Predictor na Current smoking na Cumnl smoking

% %
Friends smoke NonelDon't know 191 6.8 ••• 226 6.2

A fewlMost 38 21.1 46 6.5

Father smokes Noe 129 9.3 148 3.4 ••
Yes 86 9.3 115 10.4

Mother smokes Noc 183 8.2 • 203 3.5 ••••
Yes 43 14.0 64 15.6

Parent(s) smoke(s) Noc 129 8.5 138 2.9 ••
Yes 99 10.1 134 9.7

Sibling(s) smoke(s) Noc 212 9.0 256 6.6 .b

Yes 16 12.5 14 0.0

Parent(s) encourage(s) non-smoking Yes 203 9.9 • 240 6.7
Noc 26 3.9 31 3.2

Overweight No 157 7.6 • 211 5.7
Yes 72 12.5 61 8.2

Number ofTV programslday <6 156 8.3 202 6.4
6 75 12.0 70 5.7

• Physically inactive No 187 9.6 209 7.2 •
Yes 42 7.) 63 3.2

Participated in sports activitieSllessons
.bYes 215 9.8 255 5.9

No 14 0.0 17 )).8

Note. :l Totals differ because of missing data b P value was obtained based on the last maximum

Iikelihood iteration because of a zero cell count in one of the categories. c: Category includes "not

appl icable".

• p < .25 . •• P < .05.••• p < .01. •••• P < .001. by the Iikelihood ratio x2test for each variable.

•

5.6.2 Multivariate analysis of predictors of curreot smoking

Independent predictors of current smoking al follow-up were identified using

stepwise logistic regression. Based on the univariate analyses, variables which had p

values of < .25 by the log-likelihood ratio ,: test were retained as potential predictors for

multivariate analyses. Tables 16 and 17 present unadjusted and adjusted odds ratios of

these predictors for each gender.
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Among boys, friends' smoking was the ooly significant predictor in both

univariate and multivariate analyses. Baseline year with two dummy variables was

selected by the stepwise selection procedure with p = 0.12, but none of the individual

categories were significant in the final model when 1993 was used as the reference

category. When each of the other variables was added to the model to check for

confounding etTects, none of other variables changed the odds ratios of friends' smoking

and baseline year appreciably (i.e., more than 10%). The odds of current smoking at

follow-up were 3.5 times greater for boys who reported that their friends smoked al

baseline than those who did not. Goodness of fit ofthe model was acceptable.

Table 16 Two-year Predictors ofCllrrelltSlIIDkûrr amo"g Boys w"o "ad Never

S",oked at Base/ine, in Multiet""ic, Low-income, Inner-city Neigllborlloods, Montreal,

Canada, 1993-1997

•
Predietor

Baseline year
1993
1994
1995

Unadjusted
ORa (95%CI)

Ret:
0.7 (0.3, 1.8)
0.2 (0.05, 1.1)

Adjusted
ORb (95%CI)

Ret:
0.8 (0.3, 2.1)
0.2 (0.05, 1.2)

•

Friends smoke
NolDon't know Ref. Ref.

A fewlMost 3.7 (l.4, 9.6) 3.5 (1.3, 9.4)
Note. n =229. Hosmer-Lemeshow Goodness of Fit statistic x! (3. N= 229) = 4.00,p = .26.

OR = odds ratio; CI = confidence interval; Ref. = reference.

a Unadjusted OR obtained from univariate logistic regression analysis. b Adjusted OR and 95%

CI obtained from multivariate logistic regression analyses.

Among girls, baseline year and family origin, dichotomized ioto "Canada" and

"outside Canada''. were selected as significant predictors by the stepwise selection

procedure. When the remaining variables were added, one by one, to check for

confounding effects, parental smoking decreased the odds ratio of the (Canadian) family

origin variable by 16% (from 7.0 to 5.9). On the other band, adding country of birth

increased the odds ratio of the family origin variable by 12% (from 7.0 to 7.9). Ooly

parental smoking satisfied the usual criteria for being a confounder (i.e., it bas been

identified as a predictor of curreot smoking among children in previous studies (Doherty
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et al. 1994; Jackson et al., 1998) and it was significandy associated with the outcome and

other predictors in the model in this study sample). The prevalence of parental smoking

among Canadian girls was 79.2%, which was significantly higher than that of girls of

non-Canadïan family origin, 42.90/0 (X2 (1, N=272) = 20.85, p < .001). None of the

Canadian girls having no parentes) who smoked became cunent smokers, while 23.7% of

Canadian girls who had at least one smoking parent became cunent smokers (x.2 (1, N =
4S) = 2.92, p = .09). On the other hand, no ditTerence in the proportion of cunent

smokers was observed by parental smoking among girls of non-Canadian family origin

(1: (1, N= 224) = 0.17,p = .6S). Nevertheless, this possible effect modification offamily

ongin on parental smoking could not he investigated because of the zero ceU count and

because of the lack of statistical power. Canadian girls were 5.9 times more likely to

become current smokers compared to non-Canadïan origin girls. Girls in the later

baseline years of the cohort were less likely to become current smokers compared to girls

whose baseline year was 1993. Parental smoking was not significant after adjusting for

other variables in the model. Goodness of fit was acceptable.

Table 17 Two-year Predictors ofCurre"tSlIIOkinr IImo"g Girls who "ad Never

Smoked al Base/i"e, in Mullielhnic, Low-i"come, /II11er-cïty Neighborhoods, Montreal,

Canada, 1993-1997

Predictor

Baseline year
1993
1994
1995

Family origin
Outside Canada

Canada
Parentes) smoke(s)

Unadjusted
OR- (9S%CI)

Ref.
0.3 (0.09, 1.0)
0.2 (0.05, 1.0)

Ref.
6.2 (2.3, 17.1)

Adjusted
ORb (9S°I'oCI)

Ref.
0.3 (O.OS, 1.0)
0.2 (0.04, 1.1)

Ref.
5.9 (1.9, 17.9)

•

No Ref. Ref.
Yes 3.6(1.1,11.3) 1.7(0.5,6.0)

Note. n=272. Hosmer-Lemeshow Goodness of Fit statistic X.z(6, N= 272) = 3.92,p =.67.

OR = odds ratio; CI =confidence interval; Ref. = reference.

a Unadjusted OR obtained from univariate logistic regression analysis. b Adjusted OR and

95% CI obtained from multivariate logistic regression analyses.
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5.7 Predictors ofever smoking

S.7.1 Uoivariate aoalysis ofpredicton orever smokÏ!lg

The proportion of ever smokers according to selected potential predictors are

presented for boys and girls separately in Table 18. Based on log likelihood ratio X2 tests,

among boys, age, family structure, country of birth, friends' smoking, parental smoking,

sibling smoking, parental encouragement of non-smoking, and physical inactivity had p

values of less than .25. Among girls, baseline year, school, family origin, friends'

smoking, parental smoking, overweight, and participation in sports activitiesllessons were

predictive of ever smoking with p < .25. Differences in the proportion ofever smoking by

family origin were apparent; ooly 9.8% ofAsian girls reported ever smoking compared to

50.0% of South American girls, and 29.2% ofCanadïan girls.
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Table 18 (eoDtÎDued)

• Boys Girls
Predictor na Ever smoking na Ever smoking

% %
Born in Canada Yes 147 17.8 •• 162 22.2

No 84 28.9 110 21.8

Family origin Canada 43 20.9 48 29.2 •
Europe 37 24.3 57 22.8

Asia 32 31.3 41 9.8
Arabic-speaking countries 15 26.7 11 27.3

South America 15 20.0 10 50.0
Centtal~ericwCaribbean 53 13.2 72 20.8

Other 34 23.5 33 18.2

Family originc Outside Canada 186 22.0 224 20.5 •
Canada 43 20.9 48 29.2

Parentes) unemployed No 205 22.0 237 22.4
YesIDon't know 24 20.8 35 20.0

Friends smoke NolDon't know 191 18.9 •• 226 17.3 ••••
A fewlMost 38 35.9 46 45.7

Father smokes NOd 129 17.1 • 148 17.6 ••
Yes 86 27.9 liS 28.7

• Mother smokes Nod 183 20.8 • 203 18.2 ••
Yes 43 27.9 64 32.8

Parentes) smokes NOd 129 17.8 • 138 15.9 ••
Yes 99 27.3 134 28.4

Sibling(s) smoke(s) NOd 212 19.8 •••• 256 22.7
Yes 16 50.0 14 14.3

Parentes) encourage(s) non-smoking Yes 203 23.7 • 240 22.1
NOd 26 7.7 31 22.6

Overweight No 157 22.6 211 19.9 •
Yes 72 20.3 61 29.5

Number of TV programs/day <6 156 22.4 202 20.8
6 75 21.3 70 25.7

Physically inactive No 187 24.1 • 209 22.5
Yes 42 11.9 63 20.6

Panicipated in sports activitieS/lessons
Yes 215 21.9 255 21.2 •
No 14 21.4 11 35.3

Nole. il Totals differ because ofmissing data. 6 P value was obtained based on the last maximum

likelihood iteration because ofa cell count in one of the categories. c Dichotomized family origin.

•
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dCategory includes "not applicable". • p < .25.•• P < .OS.••• P < .01. •••• P < .001. by the log

likelihood ratio 1.2 test.

5.7.2 Multivariate aDalysis of predietors of ever smoking

Tables 19 and 20 present the odds ratios of ever smoking retained in the final

models as well as the unadjusted odds ratios obtained from univariate analyses9for boys

and girls separately. Sïnce this outcome variable bas been investigated in previous

researc~ including the study of one-year predictors using the same study data base,

previously identified predictors9including age, family structure, parental smoking, sibling

smoking, friends' smoking9and school9were entered into the model as control variables

before stepwise procedures were carried out. None of the children in a schoot reported

ever smoking at follow-up. Thus, eight children (four boys and four girls) were

eliminated from the data set because a zero cell count in the category produces a large

estimated coefficient and large estimated standard error. Older subjects, in this study

sample9differed from younger subjects with respect to country of birth (x2 (19 N = 229) =

10.29, p < .001 among bots; "1..
2 (l, N = 272) = 10.58, p < .001 among girls). Hence,

country of birth was also included among the control variables. Among the candidate

interaction tenns from the combinations of main effect variables retained in the

multivariate model, an interaction term was selected in the model for girls, but none was

selected in the model for boys.

Among bOYS9 sibling smoking and friends' smoking were significant independent

predictors. Boys who reported that their sibling(s) smoked were 6.2 times more likely to

initiate smoking than boys who reponed that they did not have sibling(s) who smoked.

Boys who reported that their friends smoked were 3.0 times more likely to initiate

smoking than boys who did not report friends' smoking, after adjustment for other

variables. School was not a significant predictor. Goodness of fit of the model was

acceptable.
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Table 19 Two-yellr Prediclol'S ofE~rSmoking III11O"g Elementary Sc#looi Boys who

#lad Never Smoked III BlISeline, ;n MIIItieI#llIic, Low-iIIcome, Inller-eily

Ne;ghbor#loods, Montreal, ClI1Iadll, 199.3-1997

Predietor
Unadjustcd Adjusted

OR- (9S°I'oCI) ORb (950A.CI)
Age (years)

9-10 Ref. Ref.
11-12 1.7 (0.8, 3.7) 1.2 (0.5, 3.0)

Family structure
Two-parent family Ref. Ref.

Single-parent family/Other 1.5 (0.7, 3.0) 1.6 (0.7, 3.6)
Born in Canada

Yes Ref. ReL
No 1.8 (1.0,3.4) 1.9 (0.9, 4.0)

Parent(s) smoke(s)
No Ref. Ref.
Yes 1.9 (1.0, 3.6) 1.8 (0.8, 3.8)

Sibling(s) smoke(s)
No Ref. Ret:
Yes 4.6 (1.6, 13.3) 6.6 (1.7, 22.2)

• Friends smoke
NonelDontt know ReL Ref.

A fewlMost 2.6 (1.2, 5.5) 3.0 (1.2, 7.1)

Note. n = 225. Excludes two subjects with missing values and four subjects in the school with

no outcome. Hosmer-Lemeshow Goodness of Fit statistic of! (8, N = 225) = 7.52, P = .48.

OR = odds ratio; CI =confidence interval; Ref. = reference.

a Unadjusted OR obtained from univariate logistic regression analysis. b Adjusted OR and

95% CI obtained from multivariate logistic regression analyses including schools.

•

Among girls, baseline year, school, sibling smoking, and friends' smoking were

significant independent predictors. Parental smoking was also a significant predictor, but

only among girls who were barn in Canada. Girls who reported that their friends smoked

were 4.7 times more likely ta initiate smoking than those who did not report friends'

smoking. Girls who reponed that their sibling(s) smoked were less likely to initiate

smoking than girls who did not report sibling smoking. Girls in the cohorts of later

baseline years were less likely ta initiate smoking compared to those in 1993. Among
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girls born in Canada, those who reported that their parentes) smoked were 4.3 times more

likely ta initiate smoking than those who did not report parental smoking. Parental

smoking, however, did not Predict smoking initiation among girls born outside Canada

School was a significant predictor. Goodness of fit of the model was acceptable.

Table 20 Two-year Predictol'S ofEver smolc;", lllIIO"g Elerne",ary ScIJool Girls who

"lId Never Smolced lit Base/i"e, ;11 Mlllliet1l"ic, Low-income, I""er-city

Neighbor"oods, Montreal, Canada, 1993-1997

Predictor Unadjusteel Adjusted
ORa (9S%CI) ORb (9S°A.CI)

Baseline year
1993 Rer. Ref.
1994 0.5 (0.2, 0.9) 0.4 (0.2, 0.8)
1995 0.5 (0.2, 1.0) 0.4 (0.2, 1.1)

Age (years)
9-10 Ref. Ref.
11-12 0.7 (0.3, 1.7) 1.0 (0.4, 2.9)

Family structure
Two-parent family Ref. Ref.

Single-parent family/Other 1.4 (0.7,2.6) 1.1 (0.5, 2.5)• Sibling(s) smoke(s)
No Ref. Ref
Yes 0.6 (0.1, 2.6) 0.09 (0.01, 0.6)

Friends smoke
No/don't know Ref. Ref.

A few/most 3.9 (2.0, 7.7) 4.7 (2.0, 10.7)
Girls barn in Canada
Parentes) smoke(s)

No Rer. Ref.
Yes 4.3(1.8,10.3)C 4.3 (1.6, 11.9)

Girls born outside Canada
Parent(s) smoke(s)

No Rer. Ref.
Yes 0.8 (0.1,2.3) C 0.7 (0.09, 4.8)

•

Note. n = 266. Excludes two subjects with missing values and four subjeets in the school

with no ever smokers. Hosmer-Lemeshow Goodness of Fit statistic 1.,2 (8, N = 266) =

5.88, p = .66. OR = odds ratio; CI = confidence interval; Ref. = reference.

a Unadjusted OR obtained from univariate logistic regression analysis. b Adjusted OR and

95% CI obtained from multivariate logistic regression analyses including schools. cOR from

the model including country of birth, parental smoking, and their interaction terms only.
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S.8 Summary of findings

The following is a summary ofthe main findings ofthis study.

1. Attrition was high and did not occur at random. Children in the later baseline years~

11-12 year-olds compared to 9-10 year-olds, those not living in a two-parent family,

those barn outside Canada, and those lacking parental encouragement of non­

smoking were more likely to he lost to follow-up.

2. The prevalence of current or ever smoking at baseline was higher among boys than

girls (6.7% vs. 2.6% for current smoking; 21.90/'0 vs. 12.6% for ever smoking).

However, the pattern of progression ftom never smoking to currentlever smoking,

was similar, by gender~ over the two-year follow-up.

3. At baseline~ the prevalence of current smoking among grade 4 elementary school

children was 4.6% and that of ever smoking was 16.8%. At two...year follow-up,

10.9% reported current smoking and 30.5% reported having ever smoked (including

past smokers and current smokers).

4. At the two-year follow-up, 9.2% of boys and 6.3% of girls who had never smoked at

baseline reported current smoking. Predictors of curreot smoking differed by gender.

Among boys, the only significant independent predictor of current smoking was

friends' smoking (odds ratio (OR) (95% confidence interval) = 3.5 (1.3, 9.4»). Among

girls~ baseline year and family origin (Canada or not) were predictive. Girls in the

later baseline years were less likely to become current smokers. Canadian girls were

more likely to become current smokers than girls whose family origin was not

Canada (OR = 5.9 (1.9, 17.9).

5. At the two-year follow-up, 21.8% of boys and 22.1% of girls, who had never smoked

at baseline, had initiated smoking. Independent two-year predictors of ever smoking

among boys were sibling smoking (OR = 6.2 (1.7, 22.2») and friends' smoking (OR =
3.0 (1.2, 7.1». Among girls, baseline year (1994 compared to 1993: OR = 0.4, (0.2,

0.8», friends' smoking (OR = 4.7 (2.0, 10.7»~ and sibling smoking (OR = 0.09 (0.01,

0.6») were independent predictors of ever smoking. The effect of parental smoking

differed by country of birth; parental smoking was predictive of ever smoking only

among girls born in Canada (OR =4.3 (1.6, 11.9)).
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6. Discussion

This investigation is one of the tirst to examine carly smoking onse4

longitudinally, in children living in multiethnic, low income, inner-city neighborhoods. In

this section, we first discuss implications of the findings regarding attrition. Prevalence of

smoking and two-year predictors of becoming a currentlever smoker are then discussed

for boys and girls separately. Discussions on gender differences in predictors follow.

FinaUy, limitations ofthis study are discussed.

6.1 Attrition analysis

Attrition was high - 55.6% of cbildren eligible for follow-up were lost to follow­

up over two years. Thirty-three per cent of the initial cohort who never smoked at

baseline were lost over the first year of follow-up, and an additional 23% of the initial

cohort (34% of those who remained in the cohort after one year) was lost in the

subsequent year. These high attrition rates retlect the high mobility of the student

population in these schools. According to the school board, approximately 30% of

students move and/or change school each year. In addition to children changing schools,

loss to follow-up, in this study. resulted from subjects being absent from school on the

day of the survey and lack of parental consent for participation in the follow-up surveys.

The high attrition observed in this study demonstrates the difficulty of conducting

longitudinal studies in multiethnic, low-income, inner-city neighborhoods even at the

elementary schoollevel. where, by law, children cannot drop out of school.

The original quasi-experimental study employed a study design in which schools

were assigned to treatment conditions. while observations were made on individual

students. The primary objective of that study (Le., evaluation of an intervention program)

is achievable regardless of the relatively high attrition that occurred among cohort

members. Nevertheless, the high attrition highlights the difficulty in conducting

secondary data analyses that focus on each individual study subject's behavior using data

from a study designed primarily to carry out analyses using school as the unit ofanalysis.
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The attrition analyses suggested that children in the later baseline years7 aider

subjects7 those born outside Canada, those not living in a two-parent familY7 and those

who reported that their parents did not encourage non-smoking were more likely ta be

lost ta follow-up. Attrition also differed by family origin. Many of the children bom

outside Canada were recent immigrants. Their families May have been more mobile than

immigrant families which had been living in Canada for longer periods. Thus, the decline

in follow-up rates over time May relate to the changjng ethnie mix of subjeets over tinte.

Children who were older than others in their grade May have been more likely to transfer

to other schools including secondary schools or other specialized institutions. Therefore,

specifie characteristics of this study population (i.e'7 high proportion of children from

recent immigrant families and of those aged 11-12 years) could account for high attrition

due to changing schools.

Age and not living in a two-parent family were predictors of smoking onset in

previous studies. In addition, lack of parental encouragement of nOD:-smoking might also

he a predictor of smoking initiation, since antismoking socialization by parents bas been

reported to he associated with a reduced risk of smoking onset among children and

adolescents (Jackson & Henriksen, 1997a; Jackson et al., 1998; Wang et al., 1995). A

school-based cohort study which tracked smoking behavior of subjects lost to follow-up

suggested that absentees from school and transfers to other schools had a higher

prevalence of daily smoking compared to those who remained in the study (pirie,

Murray, & Luepker, 1988). Although children lost to follow-up and those who remained

in this study did not differ with respect to smoking behavior at baseline, it is possible tbat

children 10st to follow-up. in this study. were at higher risk for smoking onset. The

observed prevalence of CUITent and ever smoking at follow-up, and the likelihood of

becoming a current smoker or an ever smoker are likely to he underestimated in this

study, and therefore, our findings May have limited generaIizability to lower risk

subgroups within the target population. The predictors of smoking and the strength of the

associations found in this study need to he corroborated in future studies with lower

attrition.
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6.2 Prevalence of current and ever smoking

6.2.1 Prevalence of curreDt and ever smokiDg amoDg study subjeets

The prevalence of ever smoking at foUow-up in this study was 30.5%~ and is

comparable to or somewhat higher than preva1ence reported in previous research.

Because ever smokers at baseline, as weil as subjects lost to follow-up, were excluded,

the prevalence estimates obtained in this study are underestimated. Our baseline data

suggest that one in six children had aIready staned smoking in grade 4. Although the

influence of ethnicity on smoking onset needs to he clarified, overall, smoking initiation

among children in underprivileged areas in Montreal appears to begin earlier than that

reported in other studies.

6.2.2 Gender differeDces iD smoking prevalence

The prevaience of baseline current smoking among boys was significantly higher

than that among girls, as was the prevalence of ever smoking. This suggests that boys

might start smoking earlier than girls. However, the pattern of progression in smoking

over two years was similar between male and fema1e never smokers, consistent with

findings reported in an earlier one-year follow-up study (O'Loughlin et al., 1998a).

An interesting aspect of this multiethnic population, with respect to smoking, is

that. with the exception of Canadian-bom mothers, the proportion of mothers who

smoked was low despite low SES (Appendix IV). Differences in the prevalence of

smoking by incorne group are reponed to he more apparent among women than men in

Canada; 33% oflow incorne women smoke, compared to 23% ofhigher income women

(Health Canada, 1995b). The prevalence of mothers' smoking at baseline in this study

was 21.7% (95% CI 18.1-25.3%), which was comparable to the smoking prevalence

among higher incorne women in the national survey. The prevalence ofmothers' smoking

sharply contrasted with the high preva1ence of fathers' smoking observed in this study

population (42.1%, 95%CI 37.6-46.5%). However, the similarity in the patterns of

progression of smoking in boys and girls may indieate that these children will not
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maintain the gender differences in smoking observed among their parents (i.e.~ high

prevalence among adult me~ but low prevalence among adult women).

A recent study reported that female reguIar smokers are less likely to quit

smoking than male regular smokers, and this May contribute to gender differences in

smoking prevalence among adolescents (Le., female adolescents smoke more than male

adolescents) (patton et al., 1998). Although we did not study quitting hehavior in this

study, this association needs to he investigated in future studies to increase understanding

ofchanges in the gender differences in smoking prevalence over time.

6.2.3 Cohort eff~t

The baseline prevaience of ever smoking decreased significantly over time in the

1993, 1994, and 1995 cohorts. A possible reason for this downward trend May he

changes in the demographic makeup of the study population. Our data suggest that the

proportion ofchildren barn in Canada decreased over time, while there was an increase in

the proportion of children barn outside Canada (Appendix V). More specifically, an

analysis of rime trends by family origin suggested that the proportions of children of

Canadian and European family origin decreased over time while that of Asian, Central

American/Caribbean, and "OtherlUnclassified" family origin increased (Appendix VI).

According to a previous cross-sectional study in this study population (O'Loughlin et al.,

1998b), children of Canadian and European family origin were more likely to he ever

smokers, while children of Asian origin were least likely to he ever smokers. In addition,

the proportion of children whose parent(s) smoked was lower in the later baseline years

in this study (Appendix VII). Il has been reported tha~ in the Canadian population, the

smoking prevalence among francophones is higher than that among anglophones and that

the smoking prevaience arnong allophones is even lower, relative to francophones and

anglophones (Health Canada, 1995c). The decrease in smoking prevalence observed over

time, therefore, May reflect a true secular trend, due, in part, to changes in the ethnic mix

in these dynamic populations. Changes in the demographic profile of the study

population complicate the interpretation ofresults from this longitudinal study, and could

affect the analysis of predictors of smoking initiation in this population.



•

•

•

83

6.3 Two-year predictors ofcurrentlever smoking among boys

Among boys who bad never smoked at baseline, friends' smoking was the ooly

significant predictor of current smoking. Sïnce there were few current smokers available

for this anaIysis (n = 17), low statistical power might have limited our ability to identify

other predictors. Sibling smoking and friends' smoking were independent predictors of

ever smoking among boys, after controlling for other important predietors identified in

the literature. These results replicate findings trom previous studies which have

consistently found peer influences on smoking initiation. Parental smoking was

marginally significant (p = .06) in the univariate anaIysis of ever smoking but lost its

significance in multivariate anaIysis. Cultural factors (Le., country of birth and family

origin) were not important predictors; nor were they found to he effect modifiers among

boys. Overall, these results provide support for prevention programs across ethnie

subgroups, which teach children to resist peer pressure to smoke.

6.4 Two-year predictors ofcurrentlever smoking among girls

Among girls, family origin was a significant independent predictor of current

smoking. Canadian girls were 5.9 times more likely to hecome curreot smokers than girls

with family origins outside Canada. Parental smoking confounded the association

between family origin and current smoking. Our data suggest that the prevalence of

parental smoking (either father or mother, or bath) among Canadian girls was

significantly higher than that among girls with non-Canadian family origin (79.2%

among Canadian girls and 42.9% among non-Canadian girls). Nevertheless, controlling

for parental smoking decreased the odds ratio of Canadian origin ooly moderately,

suggesting that the effect of Canadian origin was not totally accouoted for by differences

in the prevalence of parental smoking. Additionally, the possible effect modification by

family origin on parental smoking (which could not he assessed in this study sample

because of a zero cell count) still needs to he considered. An effect modification on

parental smoking by country of birth, found in the analysis of ever smoking, provides

support for this possibility. The interaction term composed of parental smoking and

country of birth, which was statistically significant (p = .01) in the analysis of ever

smoking, indicates that parental smoking is influential on smoking onset among girls
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born in Canada, but not among girls barn outside Canada Two possible interpretations of

tbese findings are discussed in the foUowing paragraphs.

First, this finding may suggest that predictors of smoking initiation differ and are

modified by acculturation since children barn outside Canada include immigrant children

with differing levels of acculturation. A1though the effects of acculturation on smoking'

initiation among immigrant girls have not been reporte~ a Canadian study suggested that

women from non-western societies, where smoking prevalence among women is lower

than that among men, may he more likely to start smoking as they become more

integrated into Canadian society (Health Canada, 1995c). Our study tindings may

indicate that adoption of the host country's smoking behavior among immigrant females

begins as early as elementary school in low SES populations, regardless of parents'

smoking behavior. Or it may indicate that immigrant girls, from countries where there is

a distinct gender difference in smoking prevalence (i.e., men smoke more than women),

are less susceptible or more resilient to parental smoking compared to girls born in

Canada, at elementary school age.

Second, in addition to acculturation, the observed differential etfects of parental

smoking by family origin might he rooted in ethnic differences in the predictors of

smoking. In a recent study based on a US national sample (Gries1er & Kandel, 1998),

maternai smoking was an independent correlate of adolescent (average age 12.4 years)

current smoking among white adolescents, but not among African-American or Hispanic

adolescents. This association was stronger among daughters than sons. Maternai smoking

was also a significant correlate of ever smoking in the univariate analysis among white

adolescents ooly. Although this finding is not directly relevant to this study because of

differences in study populations and methods of measurement of ethnicity and parental

smoking (only mother's smoking was examined in that study), the Jack of influence of

parental smoking observed among ethnic subgroups other than whites is noteworthy. The

majority of Canadian girls in our study population were of "Caucasian" family origin. It

has been suggested that the stronger negative norms against smoking held by parents

might explain the differences in smoking hetween African-American and white children
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(Clark, Scarisbrick-Hauser,Ga~"Wirk, 1999). However, antismoking socializatio~

which was measured in this study by asking subjects if their father/mother talked about

the dangers of smoking, was not predictive of cunent/ever smoking, regardIess of family

origin. The mechanisms for the difIerential effeets ofparental smoking by eultural factors

need to he clarified.

To he noted, among girls, family origin was predictive ofcurrent smoking, but not

ofever smoking. Our data indicate that Canadian girls who had never smoked at baseline

were more likely to initiate smoking and to sustain the habit, while girls with non­

Canadian family origins who initiated smoking were more likely to he past smokers at

follow-up (Appendix Vlli). This could indicate a delay in the progression of smoking

amang girls whose famify origin was outside Canada A reeent Australian study reported

a delay in smoking onset among grade 7-8 students who SPOke languages other than

English at home (LOTE), compared to their English-speaking eounterparts (Tang et al.,

1998). Since the variable (LOTE or not) was similar to our family origin variable (which

incorporated languages spoken by the subjeet), the similarity in findings is notable. Tang

et al. (1998) also reported that one-year predictors of smoking initiation differed hetween

these subgroups; "close friends smoke" was the ooly significant independent predictor of

smoking initiation among LOTE students, but four additional predietors including

brothers' smoking, sisters' smoking, thinking it acceptable to smoke, and perceiving

benefits of smoking were identified among those who speke English al home.

Furthermore, studies from the US have also reported a delay in smoking onset among

ethnic minority groups other than native Americans, as weil as different predictors of

smoking onset among different racial/ethnie groups (USDHH, 1998). Whether or not the

observed protective effects of non-Canadian family origin among elementary school girls

continue into adulthood is of interest. Also, the reasons for faster adoption of smoking

behavior among Canadian girls. compared to non-Canadian girls, deserve further

exploration.

School was a significant predictor of ever smoking among girls in both univariate

and multivariate analyses. This findiog eould indicate that clustering of smoking behavior

within schools is more common among girls, and that girls' smoking is more intluenced
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by factors represented by schools (e.g., smoking among schoolmates, strictness of sehool

paliey against child smoking, etc.) or communities in whieh schools are located (e.g.,

existence of corner stores where minors can buy cigarettes easily). A recent study

reponed that boys had more difficulty than girls did in purchasing cigarettes over the

counter (Forster, Hourig~ & MeGove~ 1992). Thus, the availability of cigarettes

might have differed by gender within the same school district and that partially explains

the observed gender-SPecific effect ofschool.

It is notable that, in contrast to the boys' model, friends' smoking was not a

significant predictor of current smoking among girls. Although gender-specific effects in

peer influence have been reported (Clayton, 1991; Hu, Flay, Hedeker, & Siddiqui, 1995;

Wang et al., 1995), the following three possibilities should be considered. First, friends'

smoking was a strong predictor of ever smoking among girls, indieating that friends'

smoking was a predictor of trying cigarettes, but not of becoming a current smoker.

Second, combining the category of past smokers with that of never smokers, in order to

dichotomize the outcome into "currently smoking" and "not currently smoking (including

past smokers and never smokers)", May have obscured the effect of friends' smoking on

current smoking. If friends' smoking predicts both becoming a current smoker and

becoming a past smoker, comparing current smokers with an aggregated category,

including never and past smokers, could distort the influence of friends' smoking which

would have been found in a comparison of never smokers and current smokers. Pairwise

comparisons among these three outcome categories might have enabled exploration of

this hypothesis. Unfortunately, our sample size was not large enough to examine pairwise

comparisons. Finally, even though the effect of friends' smoking was strong, we might

have failed to detect it because the analysis did not take ïnto account changes in exposure

status between baseline and follow-up. Our data indicate that the proportion of those who

changed their exposure status in friends' smoking was higher among girls than boys, that

is, 35.0% and 30.3%, respectively (Appendix IX). Misclassification of eXPQsure status,

due to changes in exPOsure status over lime, May have resulted in tbis negative finding,

suggesting that the timeframe of a two-year follow-up May have been too long for the

variable of friends' smoking.



•

•

•

87

Unexpectedly, sibling smoking was protective in the analysis of ever smoking.

This finding contradicts previous researcb, including bath the cross-sectional and one­

year foUow-up studies conducted in the same study population (O'Loughlin et al., 1998a,

1998b). Possible explanations for this discordant finding include the smalt number of

subjects who had siblings who smoked, sample selection, and the lime-variant nature of

this variable. First, the number ofgirls who reported sibling smoking at baseline was only

14 (5.2% of study subjects). Second, sibling smoking was a strang correlate of baseline

smoking status9 with an unadjusted OR of 3.4 (95%CI (2.1. 5.5» among 695 girls at

baseline. Girls who were susceptible to sibling smoking might already have initiated

smoking at the lime ofthe baseline survey. Therefore9 girls who never smoked at baseline

despite their smoking sibling(s) may have been less susceptible or more resilient to

sibling smoking. Third, during the two-year foUow..up, siblings might have begun

smoking and influenced study subjects to take up cigarettes. In further anaIyses9 12 of 27

girls (44.4%) whose sibling(s) started smoking reported ever smoking, while only 2 out

of 12 girls (14.3%) whose siblings smoked at baseline reported ever smoking at the two­

year follow-up. Thus, the observed odds ratio smaller than one could relate to the low

prevalence of subjects who reported sibling smoking, the study design, and/or changes in

exposure status during the follow-up period. The interpretation of this finding requires

caution.

6.S Gender differences in predictors of smoking onset

Smoking by friends was the strong predictor ofearly smoking onset in both genders.

Nevertheless, our findings suggest that the predictors of early smoking onset differ

somewhat by gender in these muitiethnic populations. The effects of cultural background

and factors associated with school environment appeared to he more important among

girls than boys. Furthermore, predictors of smoking onset may differ by cultural

background among girls ooly. More studies are needed to address how cultural factors

and school influence smoking onset among girls, in order to develop culturally

appropriate approaches in smoking prevention interventions.
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6.6 Limitations

This section discusses potential limitations of this study9 including internaI

vaIidity and extemal validity.

6.6.1 Internai va6dity

There are three major biases that threaten the validity of the findings from this

study, namely, information bias, selection bias9 and unmeasured as weil as residual

confounding.

Information bias: This study did not use objective measures to validate self­

reported smoking hebavior. Although existing biocbemical measures are far from perfect

for detecting infrequent smoking among childre~ the credibility of self-report May he a

concerne Without biochemical validatio~ we do not know to what extent social

desirability or flfaking goodlbadfl influenced children's self-reports. It is possible that

infrequent smokers claimed to he never smokers or past smokers9 and that this

misclassification might he differential, for example, by gender, or by ethnicity. Although

no study, to date, bas investigated misclassification regarding self-report smoking status

among children from ethnically diverse populations, severa! studies have identified

factors affecting the vaIidity of self-reports among adult ethnic subgroups or adolescent

racial subgroups. The frequency of misclassification was reported to he significantly

different by country of origin among Southeast Asian immigrants in the US (the

discrepancies in self-reported and cotinine adjusted smoking prevalence were significant

among Cambodian men but not among Laotian or Vietnamese men). It was aIso higher

among females than males (Wewers et aI. 9 1995). It is conceivable that immigrant girls

from non-western countries are more likely to underreport their smoking behavior than

girls with more westemized social nonns. Although the observed difIerences could not he

totally explained by differences in underreporting9 such differential misclassification

(e.g., Canadian girls reported more honestly than girls whose family origin was not

Canada) might have resulted in an overestimation of the effect of Canadïan origin on

current smoking among girls.
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We did not update the information on severa! time-variant factors including

friends' smoking, parental smoking, and sibling smoking. Secondary data analyses

suggested that many children changed status in these variables between assessments

(Appendix IX). This type of enor is generally considered acceptable in cobort studies

with dichotomous exposures, since it attenuates the magnitude of the true association

between exposure and outcome. Nonetheless, if duration of follow-up is too long relative

to the postulated latency between exposure and outcome, this generalization may not be

applicable (MacMahon & Trichopoulos, 1996). As other researchers have suggested,

shorter time intervals are preferable for studies of smoking onset using time-variant

variables (Wang et al., 1999).

Selection bias: Severa! researchers have explored potential selection bias related

to the type of parental consent (i.e., active consent or passive consent) obtained in

adolescent smoking studies, and suggested that the generalizability of findings from

studies that used active consent fonns might he limited (Severson & Biglan, 1989;

Severson & Ary, 1983). Children who are omitted from a study because of lack of action

on the part of the parent were at higber risk for a number of health and social problems,

including cigarette smoking (Dent et al., 1993). The smoking behavior of those who

participated in this study might have differed from that of those whose parentes) refused

consent. In addition, non-random attrition was a possible source of bias in this study. If

probable smokers were more likely to be lost to follow-up, the observed prevalence at

follow-up is likely to he underestimated. More importantly, if the predictors of smoking

differed between children who remained in the study and those lost to follow-up, the

significance and the strength of the associations observed for the predictors identified in

this study might he distorted.

Unmeasuredlresidual confounding: Because of the young age of study subjects

and the limited time that was allocated for the questions about smoking in the

questionnaire, the number of potential predictors of smoking investigated was restricted.

Other potential predictors of early smoking, including parental SES, race, academic
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performance, parental attitude, accessibility of cigarettes, beliefs, intentions, stress

/distress, self-esteem, self-control, susceptibility, pubertal stage, disposable income, and

weight eoneerns were not investigated in this study. Although it bas been reported that

educational attainment or income accounts for ooly some of the differences in smoking

behavior between the racial/ethnic minority groups (USDIllI, 1998), the observed effects

of Canadian family origin on hecoming a cunent smoker among girls should he

confirmed with adjustment for an appropriate measure of SES, sinee ethnicity cao be

strongly confounded by SES. In addition, although we adjusted for possible eonfounders,

there might he problems of residual confounding. Our family origin variable, with seven

categories, might he more comprehensive· and practical for differentiating the

characteristics of various ethnic subgroups eompared to the simplified race/ethnicity

categories (Le., whites, blackJAfrican-American, Hispanie, and so forth). Nevertheless,

aggregating the family origin (measured by country of birth and languages spoken) ioto

seven categories, or further dichotomizing them might have obscured the true effect of

predictors that are potentially diffe'rent by the countries of origin even within the same

category. Furthennore, even within the same family ori~ children with various levels

of acculturation may evolve different social nonns or attitude about smoking. Residual

confounding is possible and further in·depth investigation of the family origin variable

and acculturation requires a large sample.

6.6.2 Extemal validity

Use of active consent fonns and non-random attrition might limit generalization

of the study findings to somewhat lower risk subgroups within the target population. In

addition, excluding ever smokers al baseline restricted generalizabiliy of the study

findings to grade 4 children who had never smoked. The unexpected protective effects of

sibling smoking, observed among girls, might he the evidence that this restriction limits

the generalizability of findings from this study to children who started smoking before

grade 4. Finally, the study schools were not randomly selected from among the 86

schools in the lowest poveny index quartile in Montreal. Participating schools May differ

in ethnicity from those that did not Participate. Thus, the study findings might not be
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generalizable to ail school children in multiethnic, low-income, inner-city neighborhoods

in Montreal.

7. Conclusion

Two-year predictors of smoking onset were identified among grade 4 children

living in multiethnic, low-income, inner-city neighborhoods. The prevalence of smoking

at baseline indicated that smoking begins early among children living in these low­

incorne, inner-city areas in Montreal. The predictors of early smoking differed somewhat

by gender and the outcome investigated (Le., becoming current smokers or ever smokers

at follow-up). Overa1l, the strong influences of smoking in children's social environment

(Le., friends' smoking and sibling smoking) were congruent with findings in other

populations as weIl as those found in the previous one-year follow-up study. Weaker

effects of parental smoking on smoking initiation were also confumed among boys.

Effects of parental smoking differed by cultural factors (county of birthlfamily origin)

among girls. Parental smoking was predictive of smoking initiation among girls born in

Canada ooly. The influences of family origin and school were gender-specific, that is,

Canadian girls were at higher risk for becoming current smokers than girls with family

ongins outside Canada. School was predictive of smoking initiation among girls ooly.

Smoking prevention interventions should he initiated early in high-risk

populations. The findings from this study provide support for prevention programs,

across ethnic subgroups, which teach children ta resist Peer pressure to smoke.

Nevertheless, future studies with larger sample sizes are needed to investigate specifie

needs in specific ethnic subgroups. in order to develop "culturally-sensitive" smoking

prevention programs.
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Appendix 1

Questionnaire

Youtb Lifestyle Survey, 1993
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• 1 •

Youth Lifestyle Survey

1. What •• your ...., .
. First "ame Last name

2- You ... ,0 aD·
Boy Gilf

Vou .. , , years Cid3.

4. Youwerebomon•••
January _ May September _

--e February _ June OCtober

Match July November _

April August_ December _

5. Vou ...na.... 40
50
60

6. Dunn; the ••• month. have you bHn•.•

0- e

•

Not at ail worried about your heaJth

A bit worried about yeur heaJth - Why? _

Very worried about yeur heahh - Why? _

S.V.P. tourne .. ..-Er
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·2·

7. Whom cio JOU Ive wtth?

,0 • Vour mother

,0 Vour father

,0 Vour father's girtfriend

,0 Vour mother's boyfriend

,0 Vour brother(s) - How ...., brothers?

,0 Vour sister(s) - How mIlny sïstlrs?

,0 Your grandmother

,0 Your grandfather

,0 Other

8. Who dec'de. what you ut for .upper?

oo

••
You

Your math.r

Vour father

Vour mother and your father

The famiJy ail together

Another persan

9. Who dec'das wh. you do when you gel home trom school?

•
&

You

Your motner

Your falner

Your motner and your father

The family aU together

Anotner persan

.a­S.Y.P. tourne la p8ge
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What wouId JOU choa. to do ...... SChooI?

10. 0 Play outsid. OR Play Nintendo 0-. 11. 0 Watch a TV pragram OR Take a watk 0
12- 0 Play sports OR WateM a video 0
13. 0 Tatk on the phone to a OR Take a waJk witM a 'riend 0

'riend

14. 0 Go to the shopping mali OR Play spons with your friends 0
witt! yeur friends

Let's talk about physical aetlvity

15. Yaur mother doe. phystcal.etlYIty or pla,. .port••••

18. Vaur mother tel•• you ta Ile physlcally 8CtIve or to play .port•••.'.
·0

Hardly
ever or
never

,0
Hardly
ever or
never

·0
Not applicable

·0
Not applicable

17.. Your father doe. phyaicaJ .cUvlty or play••port••••

'0
Hardly
ever or
never

20
Some­
times

·0
Not applicable

18. Your father lefls you to be physicaJly active or to pl.y .port.....

•
. '0

Hardly
ever or
never

·0
Not applicable

S..V.P. tourne ,• .-ge sa
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•

•
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19. 1NnIc Mout 8CtIvItIu JOU cid Iront lIond8y 10 Sunday. For
uch -=tIvity JOU cid far l'ml"""' ltapplng. mark an
X to show on whlctl clay ,OU cid aetlvtty.

1 5 r~lrlLJr,'" 2r ..
" ;, ' . .r . , • \. r/I1Cfl'

Gym et.- • SCftCIII

Bietdng
~,. 1

Ptlrlng ltIStiCS

AIU

F1ags

Ac.'" SICaIJng r
SkJlllH!I'âng 1

Sadmiman
Wall bal

Aa:iQu1llll

SQuasft

Tenn.
Ping-pong

SGfIDII
8ISIDII

8aIkIIDII
FoaIDaII
HanaDII 1
1(;.-0

Va...,....
Socc8r

1

Bazing 1

Wrtsrlîng 1 1 f

Ftncng 1 1 1 1

Stff"lnse 1 1

Jude 1 1 1 1

lWaII 1
,

1

Aïkido 1 1 1

Jiu-jàu j 1 1

TiH:ft. 1 i 1 1

rae Kwan Da i ,
1 1 1

Hodley 1 1 1 1

bllrtoelley 1 1 1 1

F.gure 5kabng 1 1 1 1

SoeeG SQIIng J 1 1 1

FrteSQSlnQ

Broom Dali 1

CUrling t 1 1 1

S.V.P. tourne .. ..-ot sa
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1

1 .. ~ , ... ~ 1 .... , , ' •

, ,
" .,

r'T l r,J r t

R;.... 1

OawnttiD S1ùing

Ctass-ca1lmY ;wng 1

SnawsnaIIng
TODaggIrlllg 1 1

Qassaf bIItl

Jau bailli

AMlDcdlnce

FoIl csance
Maoemaara

Fra dInCI

Tradt and field

CiIisthencs
Gymnutes

Jagglng

WaIOng

Il.IIgam.
l<"ODalI
c.:n
FrisbIt

Swimmmg
SynchtanlSlG SWlmm.ng

DMng
WIfId surm;
Warer POlo

Bcwting

HorseDlCll nainQ 1

~'ClCurse 1

Aleftety (tlaw anG anawl 1

Golf 1

QIn.,
1

1

1

1

•

D
OR

You did not do any of these aetivities last week•

a­S.V.P. tourne .. P8IlI
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ZOe U......, vou play video pme.... a.meboy .. Nlntendo-.

,0 Every ctay• 20 A couple of limes each week

3D Hardlyever

·0 Never

21. On .chooIdaya, you ......Iy "'ch._

,0 6 or more TV.programs a day

20 4 or 5 TV programs a day

3D 2 or 3 TV programs a day

·0 1 TV program a day

50 You don' watch TV on schooIdays

22- On saturday momIng. you ua..., "ch TV or video••••

tO AJI morning

• zO A pan of the moming

3D Not al ail dunng the moming

23. On saturday attemoon, 'ou __Ir "'ch TV or video••••

,0 AJI aftemoon

20 A pan of the aftemoon

3D Not at ail during the aftemoon

• S.V.P. tourne".-te S-
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24. On satun:Iay ntSl.... JOU ....., waICh TV or V- _

,D Ail 8Vening

2D A part of the evening

3D Not al ail dultng the ev"'ng

25. Thlnk about ............. " IÇho9!. Slnce achooI started Iaat fall, you
belongecl to Ille achooI_

Soccerteam

FootbaJl team

Basebali team

Cross country ski tsam

Sasketball tam

Voiieybali team

Gymnastics team

Handball team

Raor hockey team
Other _

Basketball team

VoIleyball team

Swimming team

Gymnastics team

Hockey tsam

Judo or karate or taichi team

Other _

S.Y.P. tourne la ........

Now thlnk about ................... pl 1Choo'. Slnce .....um......,
VOU belonged to a_

Ves No

,0 aD
,0 aD
,0 aD
'02D
,0 zO
,D 20
,0 zO
,0 20
,0 20
,0 aD

•

1
....l

.,
1

..J

"": • 21•

~

.,
J



- ·1·

'D. Now lhInk about 8PO'b or dance ...."". Sina lat aummer, ,OU
looIL-

-e
-

i
.J

]

]

]

]

J.
l
,

•

Ves No

,0 z0 Swimming lessons

t 0 2 0 Downhill ski lessons

,0 z0 Hockey school

,D z0 Dance or ballet lessons

t 0 z0 Judo or karate or taichi lessons

,0 2 0 Gymnastics tessons

,D 20 Skating lessons

,D 20 Other _

. S.V.P. tourne la page sa
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V., AIIttIe Not... ... ...

31. How sure ant yeu that yeu can do ,0 20' JOphysical activities on Saturday momings?

• 32- How sure are you Ihat JOU can play ,0 aD JOoutdoors on S81urday rnomngs?

33. How sure ant you thaI yeu can run 3 ,0 aD JOlimes around your schooI wiIhouI
stopping?

34. How sure are yeu that you can be good ,0 aD JOal physical ac:tivities?

35. How sure .. you that you can do ,0 aD 3Dphysieat acIivitieI when yeu have
lots of hom8WOlk to do?

36. How sure ant yeu !Nt you can do ,0 aD 3Dphysical activiIies if yeu gel home Iate
afterschaol?

37. How sure are you that yau can exerciM ,0 aD 3Dand keep moving most of the lime during

• gym dass?

38. How su,. aN yeu that yeu can do ,0 aD JOphysieat activiIies when yeur parents
want la do somelhing ...?

39. How sure are yeu thaI yeu can do ,0 aD .30phySical activities when ;t's very coId
outside?

40. How sure are you tha! yeu can do ,0 aD iDphySicaJ adivities even when you
don't teel like il?

•
•

s.v.P........,..-



• tO·

When JOU do php1c118CtIVIIIlIa, do JOU III.-....,.. lIaybe
No naI yu ,..

• 41. It peases your patents? ·0 20 ~O ·0

42- It's good for your health? ,0 20 10 ·0

43. It prevents you tram getting sic:k? ,0 aD 10 ·0

44. Slnce'" Chrt dId JOU"" Illy"""....,or~
...... or cIkI JOU ong to ...... or dMce club? Do noI count
gym claU .. achool.

,0 yes-How...., cId'ou do -=tIvIIIe8?

• 1t.

..'.~

./"

• s.Y.P. tourne ...........



Let's talk about smoking

-. 45.

- 11 •

Have JOU • .,.,. .moUd , cigarette, .ven Just , putt?

No

Yeso 1 or 2 limes

Yeso 3 to 10 limes

Yes. more than 10 limes

46. Check the !H!a box beIIIW whlch descrtbn ,OU ......

You have never smoked

You have smoked. but you have not smoked at aU in the put yar

You smoked onee or a couple of limes in the pas! year

You smoka a couple of - Vou lmOke c=J cigantttes
limes each monlh each month

Vou smoke • cauple of - Vou amoIce CJ cigaNII_
limes each week .ach week

Vou smoIce every ctay - V.aterday CJ ciganmes
,OU amoked

47. If JOU "'VI "".. ,",ok" • clq."n., ho. oId .." 'ou whln 'ou Md
,our ft.... putt trom • ctgarett.?

c=J years old OR!' 0 Don't remember

Tf 0 Vou have nev.r smoked

48. How man, of ,our frlend••mok. clg......?

,0
None

aD
Afew

•
49. Wrlt. the correct numbtr ln the box.

Vou have 1 1 brathers who smok. cigarettes

Vou have r==J sisters who smoke cigarettes

I.V.P. tourne .. pille S-
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sa. - Doa JOU' ma" ...... cIga._'

51. coe. ,our moUlar talk to you about the dang.... of smoIdng?•
·0

Not applicabkt

·0
Not applicable

52. Does ,our father smoke clg....It..,

·0
NOl applicable

53. eoes your ...... talk to JOU about the d8ngeq of .....oldng'

·0
Not applicable

Let'. talk about eatlng

• What wouIci you choo.'
54. 0 Fruit tar deAen OR ICa c:.am for dessert 0
55. 0 French mes OR A baked potata 0
SI. 0 A chocolate bar as a OR Yoguft as a snacx 0

snack

S7. D Raw vegetables as a OR Chips as a snack 0
snack

58. 0 Ice cream fer dessert OR Fraze" yegun for dessert 0
59. 0 Oatm.a1 for breakfast OR Froct Loops for bf8akfast 0
&O. D A sandWIen with white OA A sandwich with brown D

bread bread

• ....S.V.P. tourne ..~
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Oonuts or cakes or pastries

Milk

Yogurt

Fruit (orange. appte. banana)

Cookies

Crackers

White bread

Patato Chips. fritDS. darftos

CroiSSant or _trolls

candy or chocolate bars

Muffin

Cheese

Brown bread

Margarine

Soft drinks

Butter

. Ries or potatoes

•

•

• s­S.V.P. toUI"M Ia.-ge
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DurIng" "... liai.., to SUndaY. hOW~ cid ,au .....lolo.'" '

Fried chicken (Kentucky)

Chicken

Hot dogs

Hamburgers

French tries or poutine ..

Steak. roBSIbMf. hamburger steak

CoId cuts (salami. bOIogna. pepperoni)

Bacon or Alesages

Eggs

Spaghetti or macaroni or noodIes

Very A utile Nol

• .... .... ....
83. How SUN ... you thaI yeu can chooH ,0 aD JOa SNICk ... is good for yau al IN

camer"'?

M. Haw sure are you thal. at home. you can ,0 20 JOchoose fOOds that are good for you most
of the lime?

15. How sure are yau lha! you can lika ID 20 20
fcods tha! are good for you?

Il. How sure are you tNit you can choose ,0 aD JO
foods tnal are good for you moll of the
lime whe" you are with your mends?

67. How sure are you thal. at home. yeu can ,0 20 20choase a snack lha! is goad for you?

• ­S.V.P. tourne la ...
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Very AI_ Nol.... .... ...
Il. How sure are yeu that. al schooI, yOU ,0 ZD ,0• can 8at toods lhaI are good for you

most of the lime?

•• How sure are you thaI you can maIce ,0 zD ,0yourself a snack that is good for you?

When you ... fooda ...... food for roui cio you DaI,* that._...,.. llay.
No naI p. Y••

70. It's gaod for your hedh? ,0 zD ,0 ·0

71. It prev.ms you from gelting sick? ,0 zD ,0 ·0

7Z. It pteases your parents? '0 zO ,0 ·0

'. To finish off, a few g.neral questions.

73. How long have yau Il,,. In c.n.da?

Ail your lif.

Years

Oon't know

74. You, motller wu bom ln•••

•

Canada

elsewhere. Where? _

DonOt know

s­S.V.P.lOurne" page
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75. Vour faaIer.. barn In_ 1
, '

,0 Canada• 10 elsewhere, Where1

7D Don't know

7'. Vou ..... bom ln•••

,0 Canada

zD elsewhere, Where1

7D Don't know

77. How rnany of the foIlowllll cio you have ln your hOUM or apartment?

Bathrooms

Bedrooms

•

•

79. Doea your tatMr work? (Include part-time)

,0 Yes

zD No

70 Don't know

79· Does ,our moth. work1 (IncJude part-lime)

,0 Yes

20 No

70 Con't know

S.V.P. tourne ....... -



Finally, for question 80. you can check off mont than one answer. but don't
count languages where you onty Icnow a Mw words.

• BQ. you ....k...

,0 French

,0 English

,0 Portuguese

,0 Greek

,0 Spanish

,0 ltalian

,0 Chinese

,0 Vl8tnamese

,0 Other

•

•

If there's another language yeu speak not listed hefe. write il on the line at the
bottom and check -CJtherII.

Finished!!! Thank Vou•
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Categorization Used for Composition of the "Family origin variable"

•

•

Canada

Europe

Asia

Arabic-speakiDg countries

South America

Central America
ICaribbean

Other

French-speaking Canadians, Eoglish-speaking
Canadïans.

Portugal, Italy, Greece, Cyprus, Poland,
Yugoslavia, Romania, Bulgaria,
Czechoslovakia, Turkey, Hungary.

China/Hoog Kong, Vietnam, Cambodia/Laos,
India, SriL~ Bangladesh, Pakistan.

Lebano~ Syrïa, Iraq, Palestine, Jord~
Kuwait, Saudi Arabia, United Arab Emirates,
Egypt, Tunisia, A1geria, Marocco.

Venezuela, Uruguay, Peru, Columbia, Chile,
Argentina, Ecuador, Brazil, Bolivia, Guyana,
Surinam, French Guyana

Honduras, Nicaragua, Mexico, Panama, Cuba,
Jamaica, Trinidad, Grenada, St. Lucia,
Barbados, Belize, Antigua, St. Vincent.

Undetennined family origin or other family
origin including 43 countries.



• Appendixill

Variables Investigated, Coding for Categories of Response.

and tbe Number of Missing Data

Nole. li The number of missing data presented were among 229 boys and 272 girls, respectively.

Number of 5ubjects
witb lDissiDg dataa

Boys Girls

Gender o
o
o

o

o

o

o

o

o

2

o

o

o

o

o

o

o
o
o

1

o

o

1

o 0

o

o

o

o

o

o

o

Variables

Baseline yar

FalDily structure

Born in Canada

Friends smoke

FalDily origin

Parentes) smoke(s)

Age (yean)

School

Family origin
(dichotoDlized)
Parental
unemployment

NumberofTV
programslday

Physically inactive

Parentes) encourage(s)
of non-smoking

Overweight

Sibling(s) smoke(s)

1994 vs. 199J,
1995 vs. 1993. (2 dummy variables)
0= boy, 1 = girl.

0=9-10, 1= 11·12.

(13 dummy variables)

o= Two-parent family,
1 = Single-parent family/other.

0= Yes, 1 =No

Canada (reference), Europe, Asia, Arabic­
speaking countries, South America, Central
AmericalCaribbean, other.
(6 dummy variables)
o= Outside Canada,
1 = Canada.
0= No (at least one parent was employed),
1 = Yes (Both parents unemployedlemployment

status tor both parents were unknown).
0= None/donlt know, l=A few/most.

o= None of parents smoke/not applicable,
1 = Eitherlboth parent(s) smoke(s).

o= None/ not applicable,
1 = Yes (at least one smokes).

0= Yes (Eitherlboth ofparent(s) encourage(s»,
1 = No (None ofparents encourages).

o= No (BMlless than 90th percentile),
1 = Yes (BMI greater or equal ta 90th

percentile).
o= Less than six.
1 =More or equal to six.

o=No (Physical activity score> 6 or missing),
1 =Yes (Physical activity score ~ 6).

Parti~ipatedin sports 0 = Yes (Participated in any sports activity at
a~tivitiesor sports school, outside schoal, or taking any sports
lessons lesson or missing),

1 = No (Did not participate at ail).

•

•
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Parental Smoking at baseline by Family Origin Among Elementary

Schoolebildren in Multietbnic, Low-income, InDer-eity

Neighborboods, Montreal, Canada, 1993-1995

Father smokes Mother smokes
Family Origin Subjeets (95% CI) Subjects

% (95% CI)%n n

Canada 89 59.6 (49.4~ 69.7) 90 56.7 (46.7~ 66.9)

Europe 92 47.8 (37.6~ 58.0) 93 21.5 (13.2~ 29.9)

Asia 70 54.3 (34.0~ 57.4) 71 1.4 (O.O~ 4.1)

Arabic-
speaking 25 28.0 (12.1 ~ 49.4) a 26 23.1 (9.0, 43.4)a
countries
South

24 58.3 (22.7~ 60.7)a 23 30.4 (l3.4~ 51.5)a• America
Central
America 115 20.0 (12.7,27.3) 123 12.2 (6.4, 18.0)

/Caribbean
Other/ 63 34.9 (23.1, 46.7) 67 10.5 (3.1,17.8)

unclassified

Total b 478 42.1 (37.6. 46.5) 493 21.7 (l8.1~ 25.3)

Note. The proportion offather's smoking differs by family origin.x2 (6~ n = 478) =45.64.p < .001.

The proportion ofmother's smoking ditTers by family origin.x2 (6~ n =493) =94.55~p < .001.

a Confidence intervals were calculated by using the binomial distribution table (RohIf& Sokal.

1981 ).

b TOlals differ because ofmissing values.

•
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Appendix V

Proportion ofCbildren Born in Canada by Baseline Year,

Montreal, Canada, 1993-1995

Baseline Year
Born in

TotaJ 1993 1994 1995Canada
% % %n n (95o/oCl) n (95o/oCl) n (95%CI)

Yes 764 271 59.7 261 56.9 232 52.8
(55.2~ 64.2) (52.3,61.4) (48.2.57.5)

No 588 183 40.3 198 43.1 207 47.2
(35.8. 44.8) (38.6,47.7) (42.S, 51.8)

NOle."l (2. N= 1352) = 4.29,p = .12.



• AppeDdix VI

Proportion of ebildren by baseline year and family origin,

~ontreal,Canada,1993-1995

Baseline Year
Family Origin 1993 1994 1995

n % n % n %

Canada 45 20.0 51 22.2 20 13.5

Europe 52 23.1 52 22.6 13 8.8

Asia 30 13.3 25 10.9 32 21.6

Arabic-speaking
12 53 15 6.5 7 4.7

countries

South America 10 4.4 9 3.9 10 6.8

Central America 44 19.6 58 25.2 39 26.4
/Caribbean

• Other/unclassified 32 14.2 20 8.7 27 18.2

Total 225 100.0 230 100.0 148 100.0

Nole. 1..2 (12. N= 603) =33.64.p =.001.

•
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AppendixVll

Proportion of Parental Smoking by Baseline Vear,

Montreal, Canada, 1993-1995

Baseline Year
Parent(s)

1993 1994smoke(s) Total 1995
n n % (9S%Cn n % (9S%CI) n % (95%CI)

No 664 211 43.1 (38.7,47.4) 243 522 (47.6, 56.7) 210 47.5 (42.9,522)

Yes 734 279 56.9 (52.6, 61.3) 223 47.8 (43.3. 52.4) 232 52.5 (47.8.57.1)

Note. 'X2 (2. N= 1398) =7.91,p = .019.
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AppendixVID

Smoking Status at Follow-up among Girls by Family Origin

(Canadian Origin or Not), Montreal, Canada, 1995-1997

Smoking status al two-year follow-up

Family Total Never smoker Pastsmoker Current smoker
origin n % 9S%CI % 9S%CI % 95% CI

Outside
224 79.5 74.2·84.8 17.0 12.0 - 21.9 3.6 1.4 - 6.5Canada

Canada 48 70.8 58.0 - 83.7 10.4 1.8-19.1 18.8 7.7 -29.8

Total 272 77.9 73.0- 82.9 15.8 11.5 - 20.1 6.3 3.4-9.1

Note. 1.2 (2.. N= 272) = 16.02.. p = .001.
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AppeDdixIX

Proportion of CbUdren with Changes in Exposure Status

Pen:entage ofchildren who cbanged exposure status
during the two-year follow-up

Boys Girls
Variable Total a Total i

% %
n n

Parental smoking 229 7.2 272 13.8

Sibling smoking 225 7.1 270 10.7

Friends smoking 229 30.3 272 35.0

Nole. a Totals differ because ofmissing values.

Exposure status Children withlwithout changes in exposure status
Variable

Baseline-Follow-up
Boys Girls

n % n %

• Parentes) smoke(s) No-No 105 50.2 108 41.4

Yes--Yes 89 42.6 1i 7 44.8

No--Yes 9 4.3 21 8.1

Yes--No 6 2.9 15 5.8

Sibling(s) smoke(s} No---No 199 88.4 229 84.8

Yes--Yes 10 4.4 12 4.4

No--Yes JO 4.4 27 10.0

Yes---No 6 2.7 2 0.7

Friends smoke No--No 140 61.4 158 58.3

Yes--Yes 19 8.3 18 6.6

No---Yes 50 21.9 67 24.7

Yes---No 19 8.3 28 10.3
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