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How Connectedness Contributes to Experimental
Smoking Among Rural Youth: Developmental
and Ecological Analyses
Michael J. Karcher1,2 and Laurel Finn1

The influences of peer, sibling, and parents’ smoking on adolescents’ initiation
of tobacco use have been explained as a function of peer pressure, genetics, and
social learning processes, but rarely in combination or with assessments of the
quality of these relationships. This study examined the additional contributions
of connectedness to friends, siblings, parents, and teachers beyond the effects of
friend, sibling, and parental smoking using logistic regression analyses with a
cross-sectional middle and high school sample of 303 rural adolescents. Friends’
and siblings’ smoking, and connectedness to friends, were the strongest predictors
of experimental smoking. Parental smoking and connectedness to parents and to
teachers were significant predictors of experimental smoking when considered
independently, but not after accounting for friend and sibling factors. Connectedness to parents and teachers decreased the odds of experimental smoking, while
connectedness to friends increased the odds.
Editors’ Strategic Implications: This strategy of assessing connectedness to–and
smoking behaviors of—friends, siblings, teachers, and parents shows promise in
predicting teens’ cigarette smoking choices. The finding that the negative effects
of unconventional connectedness and smoking by friends and siblings outweigh
positive effects of connectedness to adults awaits replication with different samples
and measures.
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The literature on factors contributing to adolescent smoking reveals a number
of immutable contributors such as the impact that role models for smoking have
on youth smoking, as well as the influences of genetic, sex, age, and demographic
variables (Brook, Brook, Whiteman, Gordon, & Cohen, 1990; Bussell et al., 1999;
Castro, Maddahian, Newcomb, & Bentler, 1987; Conrad, Flay, & Hill, 1992;
DeFronzo & Pawlak, 1994; Krohn, Skinner, Zielinski, & Naughton, 1989). Several theoretical frameworks have been forwarded to explain adolescents’ choice
of whether or not to experiment with tobacco, with the two most supported approaches being genetic and social learning theories (Langlois, Petosa, & Hallam,
1999).
Genetic and Social Learning Theory Explanations
of Youth Smoking
Genetic theories suggest that those youth whose parents smoke are more
susceptible to becoming smokers themselves (Bentler, Newcomb, & Zimmerman,
2002). Yet, genetic explanations suggest that the influence of parents’ and siblings’
tobacco use reflect the same underlying genetic predisposition and therefore do not
see parents and siblings as making separate, unique contributions to youth smoking. Similarly, genetic theories cannot explain sex differences in smoking rates
(Conrad, Flay, & Hill, 1992; DeFronzo & Pawlak, 1994; Jacobson & Rowe, 1999).
Social learning theory explanations of experimental smoking link youth’s
experimental smoking to the social models they have around them who smoke, both
in the home and in their peer group (Kandel & Wu, 1995). From this perspective,
youth who begin smoking should report encountering role models who smoke in
more contexts than youth who refrain from ever smoking. In the social learning
approach, sibling and parental smoking provide two distinct sources of social
modeling for smoking, such that both should contribute uniquely to the prediction
of which youth will start smoking (Chassin, Presson, Todd, Rose, & Sherman,
1998). From the social learning perspective, experimental smoking is primarily
a function of peer role modeling and vicarious reinforcement that leads youth
to expect positive physical and social consequences from smoking. From this
perspective, it should be youth who spend the most time with peers and friends
who smoke who are the most likely to perceive the positive social benefits of
smoking and to experiment with smoking themselves.
The Role of Conventional and Unconventional Connectedness
in Experimental Smoking
A promising concept for understanding youths’ relationships in terms of
degree of involvement with and caring for others is connectedness (Grotevant
& Cooper, 1998; Youniss & Ketterlinus, 1987). Connectedness conveys both
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youths’ attitudes toward and degree of activity in their larger social ecology and
the relationships within it (Karcher, 2001). For example, connectedness to friends
captures the amount of time youths spend with their friends as well as how much
they care about them. Connectedness therefore reflects how much exposure a
youth has to others, which provides a sense of how much opportunity exists for
social learning (e.g., for observing friends enjoying smoking). Yet, in previous
studies of genetic and role model influences on smoking initiation, rarely have
researchers examined how connectedness to others contributes to the likelihood
that a youth will begin smoking. Doing so could provide a better understanding of
how relationship factors facilitate or impede genetic and social learning processes,
and could assist in the development of smoking prevention programs for youth
(Bruvold, 1993; Rundell & Bruvold, 1988).
Connectedness can be characterized as conventional or unconventional depending on whether the activities or people with whom a youth is connected endorse socially sanctioned versus illicit behaviors, like smoking (Jessor & Jessor,
1977). Conventional relationships, activities, and contexts place social controls
against delinquent and illicit behaviors (De Civita & Pagani, 1996; Pederson,
Koval, & O’Connor, 1997; Turbin, Jessor, & Costa, 2000). Connectedness to parents and teachers serve as controls against risk taking by encouraging conventional
behaviors, beliefs, and attitudes (Bonny, Britto, Klostermann, Hornung, & Slap,
2000; Hendry & Reid, 2000; Karcher, 2002). Conversely, connectedness to peers,
siblings, and friends more often reflect relationships and behaviors that are not
structured or supervised by adults, and therefore place fewer controls or constraints
against risk-taking behavior like smoking (Karcher, 2001; Stanton & Silva, 1992).
Therefore conventional and unconventional connectedness should make distinct,
indeed opposing contributions to youth smoking (Jessor, 1992).
One way to separate the social learning and genetic influences from the
effects of conventional connectedness is to examine the role of connectedness to
teachers instead of connectedness to parents. Because students typically have no
knowledge of whether or not their teachers smoke and are not genetically related to
their teachers, any effects of teacher connectedness on adolescents’ experimental
smoking would suggest conventional connectedness makes a unique contribution
to experimental smoking.
The present study sought to explore the contributions of parental, siblings’,
and friends’ smoking, as well as the additive effects of conventional and unconventional connectedness, on the initiation of smoking among rural adolescents.
Given these three theoretical explanations introduced above, several hypotheses
were made. First, as a function of either genetic predisposition or role modeling,
having parents and siblings who smoke will increase the odds that a youth has
experimented with smoking. Second, as a function of vicarious reinforcement,
youth whose friends smoke will be more likely to have begun smoking. Third, in
addition to the influences of genetics and role modeling as explanatory variables,
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youths’ sense of connectedness to both the conventional and unconventional people in their lives also will explain whether or not a youth has experimented with
tobacco. Specifically, high levels of unconventional connectedness (to siblings
and friends) should increase youths’ risk for experimental smoking, but high levels of conventional connectedness (to parents and teachers) should decrease the
risk.
METHODS
Participants
The sample for this study included 303 middle and high school students from
a rural town in the Midwest. Ninety-two percent of the students were Caucasian
and 50% were female. Data were collected from students in two classes in each
grade between 6th and 10th. There was an 88% participation rate. Active consent
was used in grades six through eight, and passive consent in grades 9 and 10
per the request of the school administrators. All students completed the Risk and
Prevention Questionnaire (Rap-Q) and The Hemmingway: Measure of Adolescent
Connectedness during one class period.
Measures
Risk & Prevention Questionnaire-Revised (RAP-Q) (Nakkula & Karcher,
1999; Way, Stauber, Nakkula, & London, 1994). This survey provided demographic information such as sex, age, socioeconomic status (SES), and how often
youth had moved in the past year. Information relevant to youth, peer, parent, and
sibling smoking was also collected using this questionnaire. Youth were asked
whether they had ever smoked cigarettes (no = 0; yes = 1). We refer to this
binary variable as “experimental smoking” and used it as our main outcome measure. Data on the frequency of smoking for siblings and adults in the house were
recorded with responses of never, rarely, sometimes, often, or very often and then
were dichotomized into ever vs. never for the logistic regression analyses. Finally,
students reported what percentage of their friends smoked cigarettes (0%, 25%,
50%, 75%, or 100%).
The Hemingway: Measure of Adolescent Connectedness (MAC 4th version;
Karcher, 2001). This instrument consists of 72 items designed to measure the adolescents’ degree of caring for and involvement in specific relationships. The MAC
includes subscales of connectedness to parents, siblings, teachers, and friends.
Responses to each of the subscale items use a five-point, Likert-type scale ranging
from (1) not true at all, (2) not really true, (3) sort of true, (4) true, to (5) very true.
There is one reverse scored item in each subscale. The six items within each of
the subscales are averaged to obtain subscale mean scores.
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The Connectedness to Parents subscale measures how much adolescents
spend time with their parents and enjoy being with them. The Connectedness to
Siblings subscale reflects adolescents’ feelings of closeness to and involvement
with their siblings. The Connectedness to Friends subscale measures the extent
to which the adolescent feels close to and spends time with friends in activities
such as talking about personal concerns. The Connectedness to Teachers subscale
measures adolescents’ efforts to get along with their teachers and their concerns
about earning their teachers’ respect and trust.
The items in each of the subscales reflect the two primary ways of
connecting—through activity or involvement and through caring (e.g., “I spend
a lot of time with my friends” and “I enjoy spending time with my brother(s)
and sister(s)).” Subscales either reflect conventional connectedness to adults (e.g.,
parents and family subscales) or unconventional connectedness (e.g., friends and
sibling subscales).
Statistical Analysis
To examine the main effects of connectedness, we used a proportional split of
the sample for stratification: low (≤3.25), medium (3.25–4.25), and high (≥4.25).
We tested, using Chi-squared statistics, differences in the percentage of youth who
reported smoking as a function of their connectedness to parents, teachers, friends,
and siblings. Then, multiple logistic regression modeling was used to assess the
independent role of smoking by others (friends, parents, and siblings) and of adolescent connectedness (to parents, siblings, friends, and teachers) on experimental
smoking. Age, SES, and sex were included in all models to control for potential
confounding effects. Additionally, interactions among all variables were tested.
Special attention was given to age and sex interactions given previous research
findings of sex and developmental differences in smoking initiation and the risk
factors involved (Kandel & Wu, 1995). Statistical significance of logistic regression coefficients was tested using Wald chi-square tests and two-tailed p-values
less than 0.05 were considered to indicate statistical significance.

RESULTS
The prevalence of experimental smoking in this sample of rural youth was
45%. Table I presents characteristics of the sample as well as percentages of
experimental smokers across adult, sibling, and friend cigarette use categories.
Girls were no more likely than boys to have smoked in this sample. Dramatic
increases in the percentage of experimental smokers were found across levels of
smoking by parents (“adults in the house”), sibling, and friends which supports
both the genetic and social learning theories of experimental smoking.
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Table I. Chi-squared Statistics for Proportional Differences in the Number of Experimental
Smokers (n = 135) Across Categories and Overall Percent of Participants Who Had Experimented
with Smoking (n = 300)
Characteristic

χ 2 (df)

Sex
Male
Female
Grade
6
7
8
9
10
Frequency of sibling smoking
Never
Rarely
Sometimes
Often
Very often
Frequency of adults in the house smoking
Never
Rarely
Sometimes
Often
Very often
Percentage of friends that smoke
0
25
50
75
100
Parent connectedness
Low
Medium
High
Teacher connectedness
Low
Medium
High
Sibling connectedness
Low
Medium
High
Friend connectedness
Low
Medium
High

0.4(1)

∗p

21.2(4)∗

34.6(4)∗

13.7(4)∗

57.9(4)∗

11.7(2)∗

13.2(2)∗

n

%

70
65

46
43

6
15
12
41
61

16
43
33
48
56

69
18
10
21
17

34
64
56
84
63

61
10
8
15
41

38
34
42
48
64

25
39
26
32
13

23
43
49
84
93

43
54
38

55
50
32

60
38
37

59
40
35

61
39
35

52
40
39

19
51
65

34
43
51

4.5(2)

4.7(2)

< .05.

There was a significant increase in experimental smoking between 6th and
10th grades. Given the sharp peak in smoking reported by 7th graders in this
sample (see Table 1), we investigated the ways in which the seventh graders differed from the sixth and eighth graders. The only significant difference was that
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many more 7th graders had moved one or more times in the past 12 months (50%
of the 7th graders had moved vs. 25% of the students in other grades: 21% in
6th; 17% in 8th; 29% in 9th; 25% in 10th). Therefore, we included a variable
for mobility in later analyses to account for the possibility that mobility was related to smoking or was a surrogate for an important covariate that we did not
capture.
There were main effects of several types of connectedness on experimental smoking. Table I presents percentages of experimental smoking across the
adolescent connectedness scales stratified into low (≤3.25), medium (3.25–4.25),
and high (≥4.25). Considering parent and teacher connectedness as measures of
conventional connectedness, and friend and sibling connectedness as indicators
of unconventional connectedness, the results in Table I indicate that there was a
significant decrease in the percentage of experimental smokers at higher levels of
conventional connectedness and a trend towards a greater number of experimental
smokers among those youth who reported high unconventional connectedness to
friends but not to siblings.
The results of subsequent logistic regression modeling to test for the combined effects of the variables in Table I on the likelihood that youth would experiment with smoking are presented in Table II. Model 1 includes only the impact of
parental (conventional) factors: parental smoking and connectedness. Both variables were statistically related to experimental smoking. Youth whose parents
smoked were 2.34 times more likely to experiment with smoking than those youth
whose parents did not smoke. After accounting whether or not a youth’s parent
smoked or not, youth who were highly connected to their parents were 2.55 times
less likely to experiment with smoking than youth who reported low connectedness
to their parents.
In model 2, age and teacher connectedness were included as substitutes for
connectedness to parents. Because youth are known to report declines in connectedness to parents as a function of adolescent differentiation and identity development processes, the negative relationship between parental connectedness and
smoking was confounded by age (Lynch & Cicchetti, 1997). Therefore, to account for conventional connectedness and age separately, we chose connectedness
to teachers to represent conventional connectedness and age to account for the
developmental stage of the youth. In addition, the other demographic factors of
sex, SES, and whether the student had moved in the past two years were included
as predictors.
In model 2, parental smoking, connectedness to teachers, and age were significantly associated with experimental smoking. Youth reporting low connectedness
to teachers were at 2.2 times greater risk for experimenting with smoking than
youth who reported a moderate connectedness to teachers. The effect of age was
an increase in the odds of initiating smoking by 50% per year. Neither sex nor SES
were significant predictors. Having moved in the past year also increased youths’
risk for experimental smoking by 2.34 times.

∗p

< .05.

Parental connectedness
Low vs. Med
Low vs. High
Parental smoking
Yes vs. No
Teacher connectedness
Low vs. Med
Low vs. High
Age, 1 year
Sex, Male vs. Female
SES, 1 unit increase
Moved in past two years
Yes vs. No
Friend smoking
25% and 50% vs. 0%
75% and 100% vs. 0%
Sibling smoking
Yes vs. no
Friend Connectedness
Med vs. Low
High vs. Low
Sibling Connectedness
Med vs. Low
High vs. Low

Model term

0.23 (0.30)
0.94 (0.31)
0.85 (0.26)

Beta
(SE)
1.26 (0.69, 2.27)
2.55∗ (1.40, 4.66)
2.34∗ (1.41, 3.86)

Odds ratio
(95% CI)

Model 1

2.10 (1.04, 4.22)
2.34∗ (1.17, 4.73)
8.00∗ (2.60, 25.03)
2.64∗ (1.35, 5.16)
1.70 (0.72, 4.04)
3.63∗ (1.43, 9.30)
1.14 (0.53, 2.45)
1.06 (0.47, 2.42)

0.74 (0.36)
0.85 (0.36)
2.08 (0.58)
0.97 (0.34)
0.53 (0.44)
1.29 (0.48)
0.13 (39)
0.06 (0.42)

2.34∗ (1.25, 4.39)

0.85 (0.32)

1.31 (0.60, 2.86)
1.08 (0.48, 2.44)
1.43 (1.09, 1.88)
1.22 (0.65, 2.27)
0.95 (0.79, 1.15)

0.27 (0.40)
0.08 (0.42)
0.36 (0.14)
0.20 (0.32)
−0.05 (0.09)

2.20∗ (1.13, 4.33)
1.51 (0.77, 2.99)
1.49∗ (1.20, 1.87)
1.34 (0.77, 2.32)
0.98 (0.84, 1.17)

0.79 (0.34)
0.41 (0.35)
0.40 (0.11)
0.29 (0.28)
−0.02 (0.09)

1.88 (0.93, 3.77)

Odds ratio
(95% CI)

Model 3

0.63 (0.36)

Beta
(SE)

2.61∗ (1.41, 4.76)

Odds ratio
(95% CI)

Model 2

0.96 (0.31)

Beta
(SE)

Table II. Summary of Logistic Regression Analyses Predicting Experimental Smoking for Three Hierarchical Models
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Finally in model 3, the effects of unconventional factors were added in order
to test the relative effects of conventional and unconventional variables simultaneously. Friend and sibling smoking as well as connectedness assessments were
entered in model 3 as predictors of experimental smoking. Having a high percentage of friends who smoked (>75%) (as compared to no friends who smoked,
<0%) increased the odds of youths’ experimenting with smoking by eightfold.
Even youth who reported that between 25% and 50% of their friends smoked were
2.23 times more likely to experiment with smoking than youth who had no friends
who smoked. Similarly, having a sibling who smoked increased youths’ odds of
smoking 2.64 times.
The effects of unconventional connectedness were the opposite of the effects
of conventional connectedness. Youth who reported high as compared to low
connectedness to friends were 3.63 times more likely to smoke cigarettes. Even
youth who reported moderate as compared to low connectedness to friends were
1.7 times more likely to smoke. The effects of sibling connectedness were not
significant.
Finally, when these unconventional assessments were entered into the model,
the conventional effects of connectedness to teachers and parental smoking became
non-significant. A similar model with connectedness to parents also revealed that
conventional connectedness had a non-significant effect on the likelihood of youth
starting to smoke once the influences of friends and siblings were considered.
DISCUSSION
The results of this study reveal that connectedness to parents and teachers are
protective factors that negatively affect youths’ likelihood of starting to smoke,
beyond the role of genetic or social learning influences. In addition to the two
and a half times increased risk of experimental smoking if one’s parents smoked,
youth with greater connectedness to parents and to teachers were less likely to
start smoking. However, these buffering effects of conventional connectedness
became non-significant and trivial in size when the effects of unconventional connectedness were taken into account and when friend and sibling cigarette use were
factored into the equation. This suggests that the negative effects of unconventional
connectedness and of smoking by friends and siblings overshadows the positive
effects of conventional connectedness.
In the final model (3) we found that youth whose parents smoked were 1.88
times more likely to smoke, whose siblings smoked were 2.64 times more likely to
smoke, and whose friends smoked were between 2.64 and 8 times more likely to
smoke than those whose parents, siblings, and friends did not smoke, respectively.
These effects were over and above age effects, which increased youths’ risk for
smoking by 50% with each advancing year. In general, higher connectedness
to friends was associated with a greatly increased risk of experimental smoking
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compared to those youth who were less connected to their friends regardless of
how many of their friends smoked.
The Impact of Conventional and Unconventional
Connectedness on Smoking
This study found support for the hypothesis that the more conventional connectedness youth report the less likely they are to start smoking, and the more
unconventional connectedness to friends youth report, the more likely they are
to start smoking. This likely is because unconventional connectedness to friends
reflects how much time one spends with friends in contexts that tend not to be
supervised by adults, allowing for more opportunities to smoke; yet it also may be
that the more connected one feels to people in those contexts the more susceptible
they are to peer pressure. Conversely, conventional connectedness to parents and
teachers, which reflects time spent with and caring for people and places that represent the conventions of society, provides a protective role in the lives of youth.
Connectedness to parents and to teachers tends to lessen the likelihood that one
will start to smoke, even if the youth’s parents smoke.
One surprising finding concerned mobility, which may be viewed as a kind
of physical disconnection. Having to move from school to school is one form of
disconnection. In this study, having moved doubled the likelihood of experimental
smoking (confidence interval between 1.04 and 4.22). It might be argued that such
moves compromise connectedness to friends or to teachers, or that it reflects a
function of SES or of family dysfunction, yet the effect of having moved was
significant even after controlling for SES, sex, age and whether their friends
smoked.
Limitations, Future Directions, and Conclusions
There were several limitations to this study. First of all, we asked about “adults
in your home” rather than about specific parents. This was done to include youth
who did not live with their parents, but it made the nature of this adult relationship
less precise and clear. Another limitation was the self-reported nature of the study.
There was no external or objective assessment of youth smoking, smoking in the
family, or even of the connectedness that others felt for the youth. There also was
the unusual spike in experimental smoking in seventh grade, which disrupted a
linear age trend in smoking experimentation. We believe it was a function of the
greater number of youth who had moved once or more in the previous year, but
we cannot be absolutely sure this was the only or main variable on which the
7th graders differed. But perhaps the greatest limitations were (a) our inability to
assess genetic predisposition more formally (e.g., using a twin design or genetic
testing), and (b) that we did not include an assessment of vicarious reinforcement
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related to youths’ perceptions of and beliefs about smoking. We could only assume
that youth whose parents and siblings smoked were more genetically disposed to
start and continue smoking, and that youth whose friends smoked role modeled
smoking for the youth in the study (e.g., and not the other way around). Future
studies might be able to provide more precise measures of these factors.
The study, however, was able to confirm that in addition to having family or
friends who smoke, the nature of one’s relationship with those individuals affects
youths’ likelihood of starting to smoke. Having friends who smoked increased
youths’ odds of starting to smoke, but in addition to this main effect, regardless of
how many of the youths’ friends smoked, the more connected youth reported being
to their friends, the greater their risk for starting smoking. These unconventional
factors, both friends’ smoking and connectedness to friends, overshadowed the
conventional factors.
In the final analysis, the most important predictors of experimental smoking
were having many friends who smoked, being connected to friends, and having
parents who smoke, respectively. These results suggest that prevention programs
would do well to help youth make better decisions about their affiliation patterns
and to help youth understand the possibly adverse consequences of overly intense connectedness to friends. Helping youth better distribute their time among
conventional and unconventional contexts and relationships, and helping youth
become better at understanding the impact of these social influences in their lives
may prove to be powerful prevention strategies.
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