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Objective: This study examined the personal, parental, peer, and cultural predictors of stage of smoking
among South African urban adolescents.

Design: A cross-sectional design was employed. A stratified random approach based on census data was
used to obtain the sample. Analyses were conducted using logistic regression.

Setting: The study took place in communities in and around Johannesburg, South Africa.

Subjects: Participants consisted of 731 adolescents in the age range of 12-17 years old. The sample was
47% male and 53% female, and contained four ethnic classifications: white, black, Indian, and ““coloured”’
(a South African term for mixed ancestry).

Methods: A structured, in-person interview was administered to each participant in private by a trained
interviewer, after obtaining consent.

Main outcome measures: The dependent variables consisted of three stages of smoking: non-smoking,
experimental smoking, and regular smoking. The independent measures were drawn from four domains:
personal attributes, parental, peer, and cultural influences.

Results: Factors in all four domains significantly predicted three different stages of smoking. Personal
attributes (internalising and externalising) distinguished among the three stages. Parental factors (for
example, affection) reduced the odds of being a regular smoker compared with an experimental smoker or
non-smoker, but did not differentiate experimental smokers from non-smokers. Findings from the peer domain
(for example, peer substance use) predicted an increase in the risk of being a regular smoker compared with
an experimental smoker or non-smoker. In the cultural domain, ethnic identification predicted a decrease in
the risk of being a regular smoker compared with an experimental smoker, whereas discrimination and
victimisation predicted an increase in the risk of being an experimental smoker compared with a non-smoker.
Conclusions: All the domains were important for all four ethnic groups. Four psychosocial domains are
important in distinguishing among the three stages of smoking studied. Some predictors differentiated all
stages of smoking, others between some of the stages of smoking. Therefore, intervention and prevention
programmes which are culturally and linguistically sensitive and appropriate should consider the

individual’s stage of smoking.

problem and has been identified as a leading preven-

table cause of disease and premature death in the world.
Most of the research examining smoking among adolescents
in South Africa has focused on prevalence.' > In the few cases
where psychosocial predictor variables have been examined,
the factors that independently relate to experimental smoking
or to the progression to regular smoking have not yet been
fully explored.'’>* Because of the current lack of adequate
psychosocial data, the information necessary to design
extremely effective programmes is not yet available.

To our knowledge, this is the first investigation in
South Africa designed to examine both internal factors
(personal attributes) and external influences from peers,
family, and the surrounding culture, to see how they
influence smoking initiation, and to assess the progression
from experimental smoking to regular smoking.” Knowledge
of the relative influence of these internal and external factors
upon smoking behaviour in adolescents will greatly aid
policymakers and contribute to the design of effective
prevention and intervention programmes.

Cigarette smoking represents a significant global health

Adolescent personal attributes
Research conducted in the United States has repeatedly
found that externalising behaviours are related to both
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initiation and persistent smoking in adolescents. Thus,
impulsivity, sensation seeking, and conduct disorder predict
smoking onset,”” and more frequent smoking.® This may be
due to adolescents being more likely to engage in risky
behaviours including smoking, and less likely to consider the
long-term consequences of their actions.”

Several investigators have reported that characteristics
associated with internalising disorders (for example, depres-
sion, interpersonal difficulty, low ego integration), are related
to initiation of smoking and to increased levels of smoking
behaviour.” '*'"* Although the relationship between interna-
lising and externalising behaviours and stage of smoking has
not yet been examined in a South African cohort, we
hypothesise that similar relationships to those listed above
will emerge in the present sample of adolescents from
Johannesburg.

Parental influences

According to Family Interactional Theory, a mutual parent-
child relationship characterised by affection, little conflict,
availability, and structure is associated with conventional
behaviour which insulates the adolescent from smoking."”"
Parental influences are operative at different stages of
smoking.” '* Several studies have found that parental smok-
ing is linked to an increased risk for smoking in adolescent
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offspring.” '"'® Finally, being raised in a single-parent house-
hold, often characterised by the absence of a biological father,
has been associated with an increased likelihood of smoking.'
In light of these findings, we hypothesise that positive child-
rearing factors will be associated with a reduced risk of
smoking in South African adolescents. Additionally, we
expect that parental smoking will be associated both with
smoking initiation as well as with regular adolescent
smoking.

Peer influences

Having peers who are delinquent or who drink alcohol, use
drugs, and smoke cigarettes, is strongly related to adolescent
smoking behaviour, both initiation and regular smoking.> > '***
We hypothesise that associating with delinquent and
substance-using peers will be strongly related to experimenta-
tion with cigarettes, and to the progression to regular
smoking."” **

Cultural influences

According to Family Interactional Theory, we hypothesise
that some cultural factors (for example, ethnic discrimina-
tion) increase the likelihood of smoking while other cultural
factors (for example, ethnic identification) serve as protective
factors which insulate the adolescent from smoking. As
regards the risk factors, ethnic discrimination and victimisa-
tion directed at certain ethnic groups has been associated
with smoking as well as poor health outcomes among
adolescents.*® * As regards protective factors, both a secure
sense of identification with one’s ethnic group and having
cultural norms prohibiting smoking, insulate the adolescent
from smoking.’ ** We also hypothesise that adolescents who
report greater cultural taboos against smoking will be less
likely to either initiate smoking or progress to regular
smoking.

To our knowledge, this is the first study to distinguish
among stages of smoking behaviour as related to intraperso-
nal, interpersonal (that is, family, and peer), and cultural
factors among adolescents living in South Africa. This
investigation is also unique as it focuses on black, coloured,
Indian, and white adolescents living in such diverse areas as
Sandton (known for its wealth) and Soweto (a well-known
black township) in Johannesburg, South Africa.

METHOD

Participants

We interviewed 731 adolescents, 47% male and 53% female,
drawn from communities in and around Johannesburg,
South Africa. They ranged in age from 12-17 years, with a
mean age of 14.5 years (SD 1.68). At the time of the
interviews 96% of the adolescents reported being in school,
and the mean educational level was 8th grade. The ethnic
breakdown of the sample was 35.4% black (n = 59), 30.4%
“coloured” (a South African term for mixed ancestry;
n = 222), 26.5% Indian (n = 194), and 7.7% white
(n = 56). In addition, 55% of the participants reported
living with their biological fathers, and 80% with their
biological mothers. The number of amenities present in the
home (for example, television, telephone, computer, car) was
used as a proxy for socioeconomic status (SES). Out of a
possible score of 12 amenities present, an average of 9.2
(2.46) amenities was reported.

Procedure

A stratified, random sampling approach based on the
1996 population census was used to obtain the sample.
Census enumerator areas were stratified by race and SES as
determined through employment rates listed for the head of
household. The respondents were recruited from households
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within the selected census enumerator areas. A starting point
was designated randomly for each area, and every 10th
household was visited to determine if an eligible adolescent
resided there. Eligible adolescents were defined as those
between the ages of 12 and 17 years, inclusive. When more
than one adolescent in a household qualified for the study, a
random selection procedure was used to determine which
one was included.

The instrument and consent forms were translated from
English into three languages—Afrikaans, SeSotho, and
IsiZulu. In order to guarantee that the questions retained
their meaning after translation, all instruments were
translated back into English and checked against the original
English version. All discrepancies were corrected.

Individual, in-person interviews were conducted by trained
interviewers after obtaining informed consent from a parent
or guardian followed by assent in writing from the
adolescent. After obtaining consent, a private location was
found to administer the questionnaire. Whenever possible,
interviewers and participants were matched on gender and
ethnicity, and participants were administered the question-
naire in their language of choice.

Since smoking is illegal for children and adolescents under
16 years of age in South Africa, when answering questions
regarding tobacco use participants were given the instrument
and requested to record the answers themselves. The
questionnaire took approximately one hour to complete. All
procedures and consent forms were approved by both the
University of Pretoria Faculty of Health Sciences Research
Ethics Committee and the New York University School of
Medicine’s Institutional Review Board.

Measures

The questionnaires administered to the participants included
measures assessing the adolescents” personal attributes,
aspects of parental behaviours such as smoking, aspects of
the peer group including smoking behaviour, cultural factors
such as ethnic identification, and demographic factors. The
instrument was adapted mainly from measures that have
proven to be predictive of tobacco use, drug use, delinquency,
and psychopathology in previous studies conducted in South
Africa,”* in the USA/®’ and in Colombia, South
America.” ** Instrument development was based on findings
that emerged in focus groups and on a pretest of an early
version of the questionnaire. Both were conducted in South
Africa in order to ensure that the adapted measures were
appropriate for use among adolescents in that country.

The dependent variables used in the analysis consisted of a
question regarding lifetime smoking frequency. Smoking
frequency was assessed with the following item: “How many
cigarettes do you smoke?”” Responses to the question ranged
from 1 (“none”’) to 6 (“more than a pack a day”). The
responses to this item were then categorised into three
groups representing stages of smoking behaviour: non-smokers
who have never tried smoking (56%), experimental smokers
who have tried at least a few puffs of a cigarette but smoke
less than a few cigarettes a week (23%), and regular smokers
who at some point during their adolescence had smoked
from a few cigarettes a week to more than a pack a day
(21%).

Measures from four domains were used as independent
variables for this study: (1) personal attributes, (2) parental
characteristics, (3) peer attributes and, (4) cultural and
ethnic factors. Table 1 presents the scale names, sample
questions, and Cronbach’s alphas for all the measures.***

In the personal attributes domain a measure of internalis-
ing behaviour was constructed by summing three validated
measures: interpersonal difficulty, depressive symptoms,
and low ego-integration. Also, an externalising behaviour
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Table 1 Psychosocial measures by domain: sources, reliabilities, and sample items
Measure Sample item Source (ref)  Cronbach’s a*
Personal attributes domain
Internalising behaviour Over the past few years, on average, how much were you 34, 35t 0.81
bothered by feeling hopeless about the future?
Externalising behaviour How often have you taken something not belonging to you 36, 37t 0.71
worth more than R35?
Family domain
Parental current smoking How many cigarettes does your mother/father usually smoke? Original =
Parental rules Does your mother/father have definite rules about homework? Original 0.78
Parental affection/child-centeredness Your mother/father frequently shows love for you. 38 0.72
Parental time-spent Your mother/father spends almost every day teaching you 38 0.75
what is right and what is wrong.
Parent-child conflictual relations You seldom follow your mother’s/father’s advice unless Originall 0.79
he/she keeps after you.
Biological father in home Does your biological father live with you? Original -
Peer domain
Peer deviance How many of your friends have cheated on an exam? 39 0.79
Peer substance use How many of your friends smoke cigarettes on a regular basis? ~ Original 0.83
Cultural domain
Cultural norms against smoking How wrong is it for a younger woman to smoke cigarettes? Original 0.80
Ethnic identification/affirmation and belonging You have spent time trying to find out more about your history, 40 0.73
traditions, and customs.
Discrimination/victimisation How much have you experienced discrimination in the shops Original 0.71
or in the streets?
“There are no alphas for single item scales.
+Combined scales have multiple sources.

measure was formed by summing measures of self-deviance
and tolerance of deviance. The parental domain consisted of
six measures including questions regarding the adolescents’
relationships with their mothers and fathers characterised by
affection (a combined measure of parental affection and
parental child-centeredness), conflict (a measure of parental
conflictual relations), availability (a measure of parent time-
spent), and structure (a measure of parental rules), a
question regarding parental current smoking, and a question
regarding having a biological father in the home. The
parental measures were combined using the mean of the
maternal and paternal score for each attribute, and represent
the overall parental influence for each measure. The 20% and
45% of respondents who did not live with their biological
mother or father, respectively, still answered questions about
their biological father or mother if they were still in contact
with them; if not still in contact with them, they answered
the questions about a primary female or male caregiver or
guardian. The peer domain consisted of measures of peer
deviance and peer substance use (a combined measure of
peer tobacco, alcohol, marijuana, and other illegal drug use).
The cultural domain consisted of both cultural risk (a
combined measure of discrimination and victimisation) and
cultural protective factors (a combined measure of ethnic
identification and ethnic affirmation and belonging), and
cultural norms against smoking.

Demographic characteristics included age, gender, ethni-
city (black, white, “coloured”, and Indian), and amenities
(which included items tapping the presence or absence of 12
durable goods such as electricity, radio, and television) in the
household. We included an amenities index to assess the
respondents” SES because measuring the assets, commodities
or amenities of households is more valid for South Africa and
its apartheid legacy than are methods that rely on household
income, expenditure, and/or education of heads of house-
hold.*" *

Statistical analysis

We conducted a series of logistic regression analyses to assess
the strength of each risk or protective factor in predicting
group membership. These analyses were performed in a pair-
wise fashion, first comparing the non-smokers to the
experimental smokers, then comparing the experimental
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smokers to the regular smokers, and finally comparing the
non-smokers to all the smokers (experimental smokers or
regular smokers). Odds ratios and 95% confidence intervals
were computed for each factor within each of the four
psychosocial domains. All of the predictor variables were
standardised so that the magnitudes of the odds ratios could
be compared directly. These analyses controlled for gender,
age, ethnicity, and household amenities. In addition, a final
set of Hausman's x> tests” was conducted to compare the
magnitude of the odds ratios for each psychosocial predictor
contrasting non-smokers, experimental smokers, and regular
smokers.

We conducted a power analysis to assess whether the “n”
was sufficient for the logistical regression analyses. For
example, in order to achieve sufficient power of at least 0.80
(two-tailed test at o = 0.05), the sample size should be at
least 550, when the overall event rate is 0.30 and the odds
ratio is 1.3 (the lowest projected event rate and odds ratio for
the sample used for the comparison between experimental
smokers and non-smokers). This finding indicated that we
did have sufficient power, using our sample sizes, for the
statistical tests to compare experimental smokers and non-
smokers. In a similar fashion, we conducted power analyses
for the comparisons of regular smokers versus experimental
smokers and smokers versus non-smokers. Once again, the
results indicated sufficient power for these comparisons.

RESULTS

Three of the demographic measures had a significant
relationship with smoking group membership: namely, age
(x> = 111.6, df = 1, p < 0.001), ethnicity (yx* = 43.9,
df = 6, p<0.001), and gender (x> = 15.5, df = 2,
p < 0.01). Younger adolescents, females, and blacks were
more likely to be non-smokers. We ran each of the
demographic variables (that is, gender, age, ethnicity, and
SES) in interaction with each of the independent variables.
The dependent variables were the dichotomous variables
representing the comparisons between experimenters versus
non-smokers, regular smokers versus experimenters, and
smokers versus non-smokers. The purpose of these analyses
was to determine quantitatively whether we needed to
control for the demographic variables in our analyses. We
controlled for SES and age as they interacted with the
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independent variables. We controlled for gender and ethni-
city because they were main effects. Thus, the demographic
measures were controlled for in the analyses so that the
results could be generalised across all of the subgroups
included in the study.

Next, odds ratios were computed to examine the relation of
cach of the standardised predictors in the domains of
personality attributes, parental factors, peer attributes, and
cultural factors, to the stage of smoking behaviour. In
addition, the results of the Hausman’s y” tests were also
conducted. Table 2 presents the findings from these analyses.

Findings from the personal attributes domain show that
both internalising and externalising attitudes and behaviours
increased the odds of being an experimental smoker over a
non-smoker and being a regular smoker over an experi-
mental smoker.

It is important to note that, in the parental domain, having
a biological father in the home was significantly related to a
reduced risk for being a regular smoker over an experimental
smoker. All of the other protective parent-child relational
factors, including parental rules, affection, and time-spent
with the child, significantly reduced the odds of being a
regular smoker compared with an experimental smoker or
non-smoker. In contrast, parental current smoking and
conflictual adolescent-parent relations significantly predicted
an increase in the risk for being an experimental smoker
versus a non-smoker.

Findings from the peer domain show that peer deviance
and substance use predicted the smoking behaviour of South
African adolescents. Both of the peer risk factors significantly
increased the odds of smoking initiation; that is, being an
experimental smoker as compared to a non-smoker. In
addition, peer substance use significantly increased the odds
of being a regular smoker as opposed to an experimental
smoker.

In the cultural domain, only perceptions of cultural norms
about smoking significantly reduced both the odds of being
an experimental smoker over a non-smoker, and a regular
smoker over an experimental smoker. The cultural protective
factors (identification and affirmation and belonging)
significantly reduced the odds of being a regular smoker as
opposed to an experimental smoker. In contrast, the cultural
risk factors (that is, discrimination and victimisation)
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significantly increased the odds of being an experimental
smoker as opposed to a non-smoker.

DISCUSSION

The findings of the present study supported our hypotheses
that psychosocial factors predicted the three smoking groups:
namely, non-smokers, experimental smokers, and regular
smokers. First, personal attributes (both internalising and
externalising behaviours) were important for predicting
experimental smoking as compared with non-smoking, and
regular smoking as compared with experimental smoking. In
general, parental protective factors reduced the odds of
regular over experimental smoking, but not experimental
over non-smoking; in contrast, parental risk factors increased
the odds of experimental over non-smoking, but not regular
over experimental smoking. For the most part, peer substance
use predicted experimental smoking as compared with non-
smoking and regular smoking as compared with experi-
mental smoking. In the cultural domain, the cultural risk
factors (discrimination and victimisation) increased the odds
of experimental smoking over non-smoking, but the cultural
protective factors (affirmation and belonging and ethnic
identity) insulated the adolescent from regular smoking. To
our knowledge, this is the first time that these psychosocial
factors have been examined together in one study to
determine how they relate to stage of smoking in an urban
sample of adolescents living in South Africa.

With two exceptions (that is, parental rules and ethnic
identification), the remainder of the dimensions in each of
the domains were associated with the probability of being a
smoker (experimental or regular smoker) versus a non-
smoker. The most powerful predictors of smoking were
externalising behaviour in the personal attribute domain,
conflictual parent—child relations in the family domain, peer
substance use in the peer domain, and weak cultural norms
against smoking in the cultural domain.

The relationships between the predictors and smoking
group membership were consistent for each of the four ethnic
groups.” In the personal attributes domain, externalising
behaviour, assessed by tolerance of deviance and deviant
behaviour, is associated with a considerable increase in the
odds of being an experimental smoker as compared with a
non-smoker and an even larger increase in the odds of being

Table 2 Smoking group comparisons: odds ratios and 95% confidence interval

Measure smokers (n=412)

Experimenters (n=167) v non-

Regular smokers (n=151) v Smokers (n=318) v non-

experimenters (n=167)

smokers (n=412)

Personal atiributes domain
Internalising behaviour
Externalising behaviour

Parental domain
Parental current smoking
Parental rulest
Parental affectiont
Parental time-spentt
Parent-child conflictual relationst
Bio|ogica| father in homet

Peer domain
Peer deviance
Peer legal/illegal drug use

Cultural domain
Cultural norms against smoking
Ethnic identificationt
Discrimination and victimisation

1.28* (1.04 to 1.57)
1.38* (1.10 to 1.73)

1.27* (1.03 to 1.57)
1.11 (0.90 to 1.38)
0.94 (0.76 to 1.15)
0.95 (0.78 to 1.16)
1.60%* (1.31 to 1.96)
0.92 (0.61 to 1.39)

1.55"** (1.25 to 1.93)
1.72**(1.38 to 2.16)

0.74* (0.60 to 0.91)
1.10 (0.90 to 1.36)
1.41* (1.14 to 1.75)

1.54* (1.19 to 2.00)
1.79% (1.39 to 2.31)

1.13 (0.89 to 1.43)
0.55" (0.41 to 0.73)
0.61* (0.47 to 0.79)
0.62" (0.48 to 0.80)
1.09 (0.84 to 1.39)
0.44* (0.26 to 0.76)

1.26 (0.99 to 1.59)
1.53 (1.19 to 1.96)

0.59* (0.46 to 0.76)
0.70** (0.54 to 0.90)
1.04 (0.84 to 1.29)

1.56** (1.31 to 1.87)
1.78% (1.44 to 2.19)

1.32** (1.09 to 1.56)
0.86 (0.72 o 1.03)
0.77**(0.65 to 0.92)
0.80* (0.68 to 0.95)
1.70*** (1.42 to 2.02)
0.66* (0.46 to 0.94)

1.68*** (1.40 to 2.03)
2.13** (1.73 to 2.62)

0.62** (0.52 to 0.74)
0.94 (0.79 10 1.11)
1.46" (1.21 to 1.75)

*p<0.05, *p<0.01, **p<0.001.

experimental smokers versus the regular smokers (at 2.<0.05 level).
All measures have been standardised.
These analyses control for gender, age, ethnicity, and socioeconomic status.

tHausman’s % test indicates a significant difference between the odds ratio of the non-smokers versus the experimental smokers and the odds ratio of the
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a regular smoker as opposed to a experimental smoker. This
finding is in line with our hypothesis of externalising
behaviour, as well as with previous studies in the United
States which have shown that delinquency, poor self-control,
and antisocial behaviour are all related to an increased risk
for cigarette smoking and substance use.* This finding
provides further support for Problem Behavior Theory,* as
rebelliousness and acting-out behaviours are observed to
cluster with other problem behaviours such as cigarette
smoking.

The results of the present study also show that internalis-
ing behaviours, as assessed by symptoms of interpersonal
difficulty, depression, and low ego integration among
South African adolescents, are related to an increased risk of
being an experimental smoker over a non-smoker, and a
regular smoker over an experimental smoker. One
possible explanation for these findings is that South
African adolescents smoke in order to cope with internal
distress.” Biological mechanisms may also be operative.
According to Parrott,” smokers are overall more anxious
than non-smokers and heavy smokers experience a greater
number of mood fluctuations throughout the day as a
result of the rapid onset of withdrawal. Kassel et al*’
postulated that nicotine has an impact on the opioid
mechanisms or dopaminergic reinforcement pathways,
resulting in effects that in turn are related to reduced
negative effect.

The results from the parental domain show that most of
the parental protective factors significantly predicted the
transition from experimental smoking to regular smoking but
not from non-smoking to experimental smoking. In accord
with Family Interactional Theory,” a positive parent—child
relationship appears to be protective against problem
behaviours such as progressing from experimentation with
cigarettes to regular smoking. With regard to experimental
smoking, significant factors are having parents who currently
smoke or have a conflictual relationship with their child. It
may be that the adolescents imitate their parents’ smoking
behaviour. Also, children who have a conflictual relationship
with their parents are more likely to rebel, and therefore may
experiment with smoking.

Peer substance use and deviance were related to smoking
behaviour among South African adolescents. Adolescents
tend to share similar beliefs as their peer group, or may be
influenced by their peers through imitation or modelling, and
thus often have similar behaviours.' > **°

The final domain, the cultural domain, contained a risk
factor (discrimination and victimisation) and two protective
factors (ethnic identification/affirmation and belonging, and
cultural norms against smoking). It seems that when overt or
covert aggression is directed at the adolescent, the reaction
may be increased stress coupled with an increased likelihood
of trying smoking. Self-medicating with tobacco in this
manner is recognised and has been studied both in South
Africa® and in the United States.” As regards the cultural
factors, these factors predicted the transition from experi-
mental smoking to regular smoking, but were not related to
the initiation of experimentation with cigarettes. Identifying
with and having a sense of belonging to one’s own
ethnic group has been shown to be protective against both
legal and illegal drug use in multiple studies.” > Adolescents
who identify with their own group and feel connected are
more likely to internalise the group’s norms, possibly
including those regarding problem behaviours (for example,
regular smoking).”> > These protective factors most likely
work in concert insulating the adolescent from smoking. Our
findings highlight the importance of examining cultural
factors when studying the predictors of different stages of
tobacco use.
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What this paper adds

Psychosocial risk factors from the domains of personal
attributes, childrearing practices, peers, and culture/ethnicity
have been shown to play a significant role in the initiation
and maintenance of smoking in adolescents in studies in the
United States. There are little data on the role played by these
variables in smoking among South African adolescents. In
addition, most of the research examining smoking among
adolescents in South Africa has focused on prevalence.

This study represents the first attempt to examine these
factors regarding stages of smoking in an urban cohort of
South African adolescents. The results indicate that factors
from each of the four psychosocial domains distinguished
between non-smokers, experimental smokers, and regular
smokers. For, example, internalising and externalising
behaviours differentiated among all the stages. Parental
factors were particularly important for  differentiating
between experimental and regular smokers. In the cultural
domain, ethnic identification and affirmation and belonging
distinguished regular smokers from experimental smokers,
while discrimination and victimisation distinguished experi-
mental smokers from non-smokers. The findings Eove
important implications for the design of smoking prevention
and intervention programmes for South African adolescents.

Limitations

Since the study is cross-sectional, we are limited in discussing
the causal nature of the relationships that have emerged. In
addition, our data on adolescent tobacco use is based on self-
reports, rather than independent biochemical verification of
the adolescents” smoking behaviour. In addition, since the
sample for this study was collected exclusively in
Johannesburg, South Africa, we cannot safely generalise
the results to adolescents living in other cities or rural areas
in South Africa, or to adolescents in other locations around
the world. Nevertheless, studies conducted in other parts of
the world, including the United States, Australia, England,
Canada, and New Zealand, have identified similar predictors
of different stages of cigarette smoking.” There are theoretical
reasons to predict interactive effects among the four
domains. Future research would benefit from examining
the interactions among these domains.

Conclusion

There are several points we would like to highlight. First,
both experimental and regular smoking are multi-deter-
mined. Second, there are similarities among the different
ethnic groups in the risk and protective factors for predictors
of experimental and regular smoking. Programmes designed
to intervene in adolescent smoking do not need to be unique
for particular ethnic groups, but should consider factors
unique to each ethnic group. Third, there are common factors
that differentiate among all of the stages of cigarette smoking
and those which are unique to particular stages. Programmes
designed to prevent the movement from both non-smoking
to experimental smoking, and experimental smoking to
regular smoking, should include a focus on the following:
personal attributes (for example, internalising and externa-
lising behaviours), parental smoking in the family domain,
peer deviance and smoking in the peer domain, and cultural
norms and victimisation in the cultural domain. Fourth, in
preventing the transition from experimental smoking to
regular smoking, attention should be paid to developing
family programmes that highlight the importance of a
nurturant parent—child relationship, parental rules, and
parental availability. Finally, prevention programmes should
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enhance feelings of ethnic identification and affirmation and
belonging since these cultural factors seem to protect the
adolescent from becoming more heavily involved in smoking.

Our findings clearly demonstrate that prevention and
treatment programmes need to be multifaceted and consider
the particular stage of smoking of the target group of
adolescents. Of course, such programmes do need to be
culturally relevant and linguistically appropriate.

ACKNOWLEDGEMENTS

Funding for this research was provided by the Fogarty International
Center, research grant 5R01 TW05391, awarded to Dr David W Brook,
and by the National Institute on Drug Abuse, Senior Scientist Award
2K05 DA00244, awarded to Dr Judith S Brook.

The authors wish to thank Zohn Rosen and the anonymous reviewers
for their helpful comments on an earlier version of this article. We
also appreciate Zohn Rosen’s assistance with some preliminary
analyses. We also thank an anonymous reviewer for his/her
thoughtful, insightful, and comprehensive comments. These com-
ments have substantially improved our manuscript.

Authors’ doffiliations

J S Brook, D W Brook, C Zhang, M Whiteman, Department of
Psychiatry at New York University School of Medicine, New York, USA
N Morojele, Medical Research Council in Pretoria, Pretoria, South Africa

Competing inferests: none declared

Ethics approval: All procedures and consent forms were approved by
both the University of Pretoria Faculty of Health Sciences Research Ethics
Committee, and the New York University School of Medicine’s
Institutional Review Board.

REFERENCES
1 Flisher AJ, Parry CDH, Evans J, et al. Substance use by adolescents in Cape
Town: prevalence and correlates. J Adolesc Health 2003;32:58-65.

2 Madu SN, Matla MP. lllicit drug use, cigarette smoking and alcohol drinking
behaviour among a sample of high school adolescents in the Pietersburg area
of the Northern Province, South Africa. J Adolesc 2003;26:121-36.

3 King G, Flisher AJ, Mallett R, et al. Smoking in Cape Town: community
influences on adolescent tobacco use. Prev Med 2003;36:114-23.

4 Brook JS, Morojele N, Brook DW, et al. Predictors of cigarette use among
South African adolescents. Int J Behav Med 2005;12:207-17.

5 Mayhew KP, Flay BR, Mott JA. Stages in the development of adolescent
smoking. Drug Alcohol Depend 2000;59(suppl 1):561-81.

6 Masse LC, Tremblay RE. Behavior of boys in Eindergarten and the onset of
substance use during adolescence. Arch Gen Psychiatry 1997,54:62-8.

7 McMahon RJ. Child and adolescent psychopathology as risk factors for
subsequent tobacco use. Nicotine Tob Res 1999;1(suppl 2):S45-50.

8 Wills TA, Stoolmiller M. The role of self-control in early escalation of substance
use: a time-varying analysis. J Consult Clin Psychol 2002;70:986-97.

9 Turbin M, Jessor R, Costa F. Adolescent cigarette smoking: health-related
behavior or normative transgression? Prev Sci 2000;1:115-24.

0 Simmons-Morton B. Prospective analysis of peer and parent influencers on
smoking initiation among early adolescents. Prev Sci 2002;3:275-83.

11 Coogan PF, Adams M, Geller AC, et al. Factors associated with smoking
among children and adolescents in Connecticut. Am J Prev Med
1998;15:17-24.

12 Andrews JA, Duncan SC. Examining the reciprocal relation between
academic motivation and substance use: effects of family relationships, self-
esteem, and general deviance. J Behav Med 1997,20:523-49.

13 Brook JS, Brook DW, Gordon AS, et al. The psychosocial etiology of
adolescent drug use: a family interactional approach. Genet Soc Gen Psychol
Monogr 1990;116:111-267.

14 Brook JS, Whiteman M, Czeisler U, et al. Cigarette smoking in young adults:
childhood and adolescent personality, Fomi|i<ﬁ, and peer antecedents. J Genet
Psychol 1997;158:172-88.

15 Brook JS, Pahl T, Balka EB, et al. Smoking among New Yorican adolescents:
time 1 predictors of Time 2 tobacco use. J Genet Psychol 2004;165:324-40.

16 Flay BR, Hu FB, Richardson J. Psychosocial predictors of different stages of
cigarette smoking among high school students. Prev Med 1998;5:A9-18.

17 Epstein JA, Williams C, Botvin GJ, et al. Psychosocial predictors of cigarette
smoking among adolescents living in public housing developments. Tob
Control 1999;8:45-52.

18 Fagen P, Brook JS, Rubenstone E, et al. Parental occupation, education, and
smoking as predictors of offspring tobacco use in qduﬁhood: a longitudinal
study. Addict Behav 2004;30:517-29.

19 Panday S, Reddy SP, Bergstrom E. A qudlitative study on the determinants of
smoking behavior among adolescents in South Africa. Scand J Public Health
2003;31:204-10.

20

21

22

23

24

25
26
27

28
29
30
31

32

33

34

35

36

37

38

39
40

44

45
46

48

49

50
51

52

53

i53

Jackson C, Henriksen L. Do as | say: parent smoking, antismoking
socialization, and smoking onset among children. Addict Behav
1997,22:107-14.

Flay BR, d'Avernas JR, Best JA, et al. Cigarette smoking: why young people do
it and ways of preventing it. In: McGrath P, Firestone P, eds. Pediatric and
adolescent behavioral medicine. New York: Springer, 1983.

Robinson LA, Klesges RC, Zbikowski SM, et al. Predictors of risk for different
stages of adolescent smoking in a biracial sample. J Consult Clin Psychol
1997,65:653-62.

Biglan A, Duncan TE, Ary DV, et al. Peer and parental influences on
at?olescenf tobacco use. J Behav Med 1995;18:315-30.

Van den Bree MB, Whitmer MD, Pickworth WB. Predictors of smoking
development in a population-based sample of adolescents: a prospective
study. J Adolesc Health 2004;35:172-81.

Wright DR, Fitzpatrick KM. Psychosocial correlates of substance use behaviors
among American youth. Adolescence 2004;39:653-67.

Williams DR. Race, socioeconomic status, and health. The added effects of
racism and discrimination. Ann N 'Y Acad Sci 1999;896:173-88.

Kwate NO, Vladimarsdottir HB, Guevarra J, et al. Experiences of racist events
are associated with negative health consequences for African-American
women. J Natl Med Assoc 2003;95:450-60.

Brook JS, Balka EB, Brook DW, et al. Drug use among African-Americans:
ethnic identity as a protective factor. Psycho/ Rep 1998,83:1427-46.

Brook JS, Morojele N, Pahl K. Predictors of drug use among South African
adolescents. J Adolesc Health 2006;38:26-34.

Brook DW, Brook JS, Rubenstone E, et al. Alcohol use in adolescents whose
fathers abuse drugs. J Addict Dis 2003;22:11-34.

Brook JS, Brook DW, Whiteman M. The influence of maternal smoking during
pregnancy on the toddler’s negativity. Arch Pediatr Adolesc Med
2000;154:381-5.

Brook JS, Brook DW, De La Rosa M, et al. Adolescent illegal drug use: the
impact of personality, family, and environmental factors. J Behav Med
2001,24:183-203.

Brook DW, Brook JS, Pahl T, et al. The longitudinal relationship between drug
use and risky sexual behaviors among Colombian adolescents. Arch Pediatr
Adolesc Med 2002;156:1101-7.

Smith GE, Fogg CP. Psychological antecedents of teen-age drug use.

In: R Simmons, eds. Research in community and mental iealfh:

an annual compilation of research. Greenwich, Connecticut: JAI,
1979:87-102.

Derogatis LR, Lipman RS, Richels K, et al. The Hopkins symptom checklist
(HSCL): a self-report symptom inventory. Behav Sci 1974;19:1-15.

Jessor R, Jessor S. Problem behavior and psychosocial

development: a longitudinal study. New York: Academic Press, 1997.
Jackson DN. Persondlity research form. Goshen, New York: Research
Psychologist Press, 1974.

Schaefer ES. Children’s report of parental behavior: an inventory. Child Dev
1965,36:413-24.

Gold M. Undetected delinquent behavior. Journal of Research in Crime and
Delinquency 1966;3:27-46.

Phinney JS. The multigroup ethnic identity measure: a new scale for use with
diverse groups. J Adolesc Res 1992;7:156-76.

Myer L, Ehrlich RI, Susser ES. Social epidemiology in South Africa.
Epiclemio/ogica/ Review 2004;26:112-23.

Westaway MS, Gumede T. Development and testing of alternative socio-
economic measures-commodity ownership and housing qudlity indices. South
African Med J 2000,90:829-30.

Hausman J. Specification tests in econometrics. Econometrica
1978,46:1251-71.

Barrera M Jr, Castro FG, Bigla A. Ethnicity, substance use, and development:
exemplars for exploring group differences and similarities. Dev Psychopathol
1999;11:805-22.

Khantzian EJ. The self-medication hypothesis of substance use disorders: a
reconsideration and recent applications. Harv Rev Psychiatry 1997,4:287-9.
Parrott AC. Does cigarette smoking cause stress? Am Psychol
1999,54:817-20.

Kassel JD, Stroud LR, Paronis CA. Smoking, stress, and negative affect:
correlation, causation, and context across stages of smoking. Psychol Bull
2003;129:270-304.

Chassin L, Clark C, Presson SJ, et al. Changes in peer and parent influence
during adolescence: longitudinal versus cross-sectional perspectives on
smoking initiation. Dev Psychol 1986;3:327-34.

Engels RC, Vitaro F, Blokland ED, et al. Influence and selection processes in
friendships and adolescent smoking behavior: the role of parental smoking.
J Adolesc 2004;27:531-44.

Li C, Pentz MA, Chou CP. Parental substance use as a modifier of adolescent
substance use risk. Addiction 2002;97:1537-50.

Brook JS, Whiteman M, Balka EB, et al. Drug use among Puerto Ricans: ethnic
identity as a protective factor. Hispanic Journal of Behavioral Sciences
1998,20:241-54.

Marsiglia FF, Kulis S, Hecht ML, et al. Ethnicity and ethnic identity as
predictors of drug norms and drug use among preadolescents in the US
Southwest. Subst Use Misuse 2004;39:1061-94.

Oetting ER, Donnermeyer JF, Trimble JE, et al. Primary socialization theory:
culture, ethnicity, and cultural identification. The links between culture and
substance use. IV. Subst Use Misuse 1998;33:2075-107.

www.tobaccocontrol.com



