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Abstract
This is the first study to examine the pathways from environmental stressors to substance use
among a sample of South African adolescents (N=2,195). The study objective was to assess how
environmental stressors might affect cigarette smoking and alcohol use among South African
adolescents, and to focus on one mechanism, low well-being, which might mediate this
association. Participants consisted of 2,195 Black, mixed ancestry (“Coloured”), Indian, and White
youth, aged 12 to 17 years old (mean age=14.6; SD=1.8), recruited via a multi-stage stratified
sampling procedure in Durban, Cape Town, and Johannesburg, South Africa. Data were collected
via individual in-person structured interviews, administered by trained interviewers in the
participant’s preferred language. Structural equation modeling was used to analyze the
interrelationships of environmental stressors (violent victimisation, legal and illegal drug
availability) and low well-being (depressive symptoms, low self-esteem, health problems) with
respect to adolescent cigarette smoking and alcohol use. The results supported our hypotheses:
Environmental stressors were related to low well-being which, in turn, was linked to both
adolescent smoking and alcohol use. There were also direct pathways from environmental
stressors to both adolescent smoking and alcohol use. Smoking and alcohol use were significantly
correlated. The findings suggest that environmental stressors may be associated with diminished
psychological and physical well-being, as well as smoking and alcohol use, among South African
adolescents. Longitudinal research is warranted to further understand the interrelationship of
environmental stressors, low well-being, and adolescent substance use, so that these issues may be
addressed by South African programmes and policies.
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INTRODUCTION
Smoking and alcohol use are related to numerous morbidities and mortality (Schneider, et al.
2007; Sitas et al., 2004), illegal drug use (Taylor et al. 2003), and the epidemics of violence,
tuberculosis, and HIV/AIDS in South Africa (e.g., Seedat et al., 2009; Simbayi et al., 2004;
van Zyl Smit et al., 2010). Worldwide, it is estimated that 6 million people will die in the
coming year from tobacco use, and that most of these deaths will occur in low- or middle-
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income countries (Shafey et al., 2009). While smoking-related mortality occurs mostly in
adulthood, smoking is usually initiated during adolescence, and the addictive nature of the
habit makes quitting extremely difficult (Shafey et al., 2009). Alcohol use is estimated to be
responsible for almost 4% of global mortality (Rehm et al., 2009), and 7% of all deaths in
South Africa, e.g., due to cancers, cardiovascular diseases, injuries, and violence (Schneider
et al., 2007). Alcohol is also involved in about 44% of both traffic injuries and homicides in
South Africa (Schneider et al., 2007). Among adolescents, alcohol use is particularly
associated with myriad social problems, such as accidents and injury, interpersonal violence,
illegal drug use, school failure, and sexual risk behaviour, as well as later alcohol use
disorders (Duncan et al., 1997; Schneider et al., 2007).

South Africa continues to have high socio-economic inequalities, and many communities are
characterized by extreme poverty and degradation (Mayosi et al., 2009). Young people, in
particular, are exposed to numerous environmental stressors within their communities, many
of which have detrimental effects on their health and psychological well-being (Barbarin &
Richter, 2001; Ensink et al., 1997). Macrosocial factors within these environments, such as
violent victimisation and economic deprivation, have been found to be related to both
smoking and alcohol use (Kalichman et al., 2006; Thomas et al., 1999). In a related vein,
substance availability (the facility with which legal and illegal drugs can be obtained) also
predicts both smoking and alcohol use (Parry et al., 2004).

Most investigations on the relationship between stress induced by macrosocial factors (i.e.,
environmental stressors) and health-risk behaviours, including substance use, have involved
samples outside of South Africa (e.g., Patel, 2001), and few investigations have documented
the pathways through which environmental stressors predict smoking and alcohol use. The
present study, therefore, examined the relationship between environmental stressors and
both smoking and alcohol use among a sample of South African adolescents. We focused on
one important mechanism, low well-being (including psychological and physical health
problems), which may help explain the association of environmental stressors and
adolescent substance use.

Environmental Stressors and Adolescent Substance Use
Several studies of adolescents living outside of South Africa, and a few investigations of
South African adults, have confirmed that environmental stressors are associated with both
smoking and alcohol use (Kalichman et al., 2006; Lambert et al., 2004). There are several
forms of environmental stressors that increase the likelihood of substance use, such as
violent victimisation, low socioeconomic status, substance availability, and school-based
stressors (Boardman et al., 2001; Thomas et al., 1999). For example, among South African
adults, Kalichman et al. (2006) found that community stressors, such as violence and crime,
were related to substance use. Furthermore, prior research suggests that neighborhood
adversities (e.g., violence and drug availability) often coexist (Ward et al., 2001), such that
residents of disadvantaged neighborhoods are often exposed to multiple environmental
stressors. There is also some evidence that the association of environmental adversity and
substance use may be mediated by psychological factors, such as distress (e.g., Boardman et
al., 2001).

Environmental Stressors and Low Well-being
Research on the impact of environmental stressors on well-being in adolescence has rarely
focused on physical health, and mostly examined the adverse effects of poverty, violence
and/or discrimination on post-traumatic stress disorder (PTSD) or externalizing problems,
such as aggression (e.g., Ensink et al., 1997). A study conducted by Ward and colleagues
(2001), for instance, found that South African adolescents who reported exposure to
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community violence had more symptoms of both PTSD and depression (as well as anxiety,
when the assailant was known to them). Among South African adults, Myer and colleagues
(2008) found that greater social capital (less neighborhood crime and more social cohesion)
was related to less psychological distress. In the U.S., Prelow et al. (2004) reported that a
combined measure of stressful events and neighborhood disadvantage (e.g., assault, ambient
safety) predicted depression and delinquency in Black and White youth.

Little research, however, has examined the relationship of environmental stressors and
physical health in adolescence. Among adults, there is a considerable literature which
demonstrates that environmental stressors are linked with poorer emotional and physical
outcomes, such as PTSD, depressive symptoms, compromised immune response, effects on
the neuroendocrine systems, and cardiovascular reactivity and disease (Bird et al., 2010;
Hamad et al., 2008; Kaminer et al., 2008; Moch et al., 2003). In a study of South African
adults, for instance, Williams and co-investigators (2008) found that negative life events
predicted both psychological distress and ill health.

Low Well-being and Substance Use
Low well-being, specifically in the form of depression (or depressive symptoms), low self-
esteem, or poor general health, is related to smoking as well as to alcohol use (e.g.,
Fernander et al., 2006). Although there is a small empirical literature on the association of
low well-being and substance use among adults in South Africa (e.g., Ward et al., 2008),
there are relatively few such studies among South African adolescents.

Panday and colleagues (2007) found that depressive mood predicted smoking among Black
and Coloured South African youth. Fernander et al. (2006) also found that depression was
associated with tobacco use among females but not males in a school-based sample of
adolescents in Cape Town. Wild et al. (2004) showed that less self-esteem was associated
with smoking, drinking, and other drug use among male and female South African
adolescents.

Smoking and Alcohol Use
We chose to examine adolescent smoking and alcohol use because of their association with
numerous physical and psychosocial sequelae. As noted above, tobacco and alcohol use
have been linked with cardiovascular diseases, and cancer (Groenewald et al., 2007; Rehm
et al., 2009), and alcohol consumption plays a major role in crime, violence, and injury
among young people in South Africa (Schneider et al., 2007). In addition, smoking and
alcohol use are interrelated (Morrow et al., 2005), and both may be manifestations of a
proposed problem behaviour syndrome (Donovan et al., 1988).

In sum, there is evidence of the role of environmental stressors in adult smoking and alcohol
use but the pathways have not been elucidated. Furthermore, little is known about the effect
of environmental stressors on substance use among South African adolescents. In the present
study, we use structural equation modeling to examine the relationship between perceived
environmental stressors, low well-being, smoking, and alcohol use among a cohort of South
African adolescents. Based on the previous research, we hypothesized that 1) environmental
stressors are directly linked with low well-being (psychological and physical health
problems); 2) low well-being, in turn, is related to both adolescent smoking and adolescent
alcohol use; 3) there are also direct pathways from environmental stressors to both
adolescent smoking and adolescent alcohol use; and 4) there is a reciprocal relationship
between smoking and alcohol use.

Brook et al. Page 3

Soc Sci Med. Author manuscript; available in PMC 2011 May 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



METHOD
Sample

Individual structured interviews were conducted with 2,195 adolescents (54.3% female).
The mean (SD) age of participants was 14.6 years (SD=1.8), and the self-reported ethnicity
was: Black (41.9%), Coloured (a term used in South Africa to describe people who are of
mixed heritage; 24.3%), Indian (18.1%), and White (15.7%).

Procedure
We used a three stage sampling approach to select the participants. In the first instance,
census enumeration areas were randomly selected. We first stratified all census enumerator
areas (hereafter called “areas”) by ‘race’/population group and socioeconomic status, using
1996 South African population census data. Specifically, each area was categorized as being
of one of the four ‘racial’/population groups listed above, based on the predominant ‘racial’/
population group of the residents of that area, according to the 1996 census. We used the
rate of employment among the heads of households within each enumeration area as the
measure of the socioeconomic status of the areas. For each city, we then categorized all
areas as being of low socioeconomic status (high risk) versus medium/high socioeconomic
status (low risk). We then randomly selected ten high risk and ten low risk areas with
predominantly ‘Black,” “Coloured,” “Indian,” and “White” residents for inclusion in the
study.

From within each selected area, we randomly selected households. The adolescent
participants were recruited from households within the selected census enumerator areas. A
starting point was designated randomly for each area, and every tenth household was visited
to determine if an eligible adolescent (aged 12–17 years) resided there. When more than one
adolescent in a household qualified for the study, one adolescent was selected at random to
participate. We obtained both parental consent and adolescent assent prior to commencing
the interviews. The interviewers read the questions aloud from a structured interview
schedule, while the adolescents followed along on a separate copy of the interview schedule.
For the sensitive questions on tobacco and alcohol use, the adolescents marked their
responses on the interview schedules themselves. The parents were not present during the
interviews, and the respondents were assured that their answers were confidential. Most
participants were interviewed by an interviewer of the same gender and ethnicity. The
interviews were conducted in the respondents’ language of choice, including English,
Afrikaans, SeSotho, or IsiZulu. The interviews lasted for approximately one hour. At the end
of the interviews, the participants were given resource lists with contact details of substance
abuse services and programmes in their area. The adolescents did not receive monetary
compensation for participation. The consent forms and research protocols were approved by
the Institutional Review Board of the New York University School of Medicine in the
United States, and by the Ethics Committees of the Medical Research Council and the
Faculty of Health Sciences of the University of Pretoria, South Africa.

Measures
There were two independent latent variables: environmental stressors and low well-being.
The environmental stressors latent variable consisted of three manifest variables: violent
victimisation (5 item scale; alpha=0.54; Chavez et al., 1989), availability of legal drugs (3
item scale; alpha=0.76; Johnston et al., 1987), and availability of illegal drugs (2 items;
alpha=0.76; Johnston et al., 1987). We chose to examine these environmental variables
because prior research suggests that multiple stressors are more deleterious to well-being
than one or two stressors (Evans & English, 2002; Prelow et al., 2004), and because there is
evidence that covariates of neighborhood poverty, such as violence and drug availability,
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may be more predictive of psychosocial well-being and physical health than socioeconomic
status per se (Barbarin & Richter, 2001; Bird et al., 2010).

The latent variable of low well-being consisted of three manifest variables: depressive
symptoms (5 items; alpha=0.68; Derogatis et al., 1974), self-esteem (3 items; alpha=0.73;
Brook et al., 1990), and physical health problems (11 item scale; alpha=0.70; Liu & Kaplan,
1999). Two of the Cronbach’s alphas (for violent victimisation and depressive symptoms)
were low. However, these scales have been found to predict poor well-being, as well as
smoking and alcohol use, in our own work and that of other investigators (Barbarin &
Richter, 2001; Brook et al., 1990; Derogatis et al., 1974; Panday et al., 2007; Ward, et al.,
2001). All other Cronbach’s alphas for the manifest variables were satisfactory.

For the outcome variables, the current smoking measure (Brook et al., 1990) asked the
participant how often he/she had used tobacco in the past 30 days. The response options
were: (1) None, (2) A few cigarettes or less a week, (3) 1–5 cigarettes a day, (4) About half
pack a day (5) About one pack a day, and (6) More than one pack a day. The other
dependent variable, current drinking (Brook et al., 1990), asked the participant about how
often he/she drank beer, wine, spirits, or homebrew. Response options included (1) Never,
(2) Less than once a week (3), Once a week to several times a week, (4) 1 or 2 drinks a day,
and (5) 3 or more drinks every day.

Data Analysis—Latent variable structural equation models were employed to examine the
empirical credibility of the proposed processes associated with adolescent smoking and
adolescent alcohol use. In order to account for the influences of the youths’ gender, age, and
ethnicity, and the adolescents’ reports of their household amenities and hunger, on the
measurement and structural models, we used partial covariance matrices as the input
matrices, as suggested by Newcomb & Bentler (1988). This strategy allows one to
statistically control for the effects of these variables without hypothesizing exactly where
they influence the model. Thus, this strategy should afford us a more generalizable model.
Since we used stratification by ethnicity and socioeconomic status (SES) to obtain our data,
this strategy also allowed us to partially account for possible spatial dependence among the
geographic areas from which our sample was selected. The partial covariance matrices were
created by statistically partialing out the effects of the demographic and geographic factors
noted above on each of the original manifest variables. The partial Pearson correlations
among the variables derived from the covariance matrices, as well as the variable means and
standards deviations, are presented in Table 1 (see Table 1).

We then estimated the measurement and structural models hypothesized above by using
Mplus 6.1 (Muthén & Muthén, 2010). The distributions of smoking and alcohol use were
skewed and non-normal. The joint distribution between smoking and alcohol use were also
skewed. For the joint distribution of smoking and alcohol use, only 3 participants reported
both the highest score for smoking (6=more than one pack a day), and the highest alcohol
use score (5=3 or more drinks every day). The Pearson correlation between smoking and
alcohol use was 0.29 (p<0.001). To account for the non-normal distribution of the model
variables, we used the Mplus maximum likelihood with robust standard errors (MLR) as the
estimator. Since we used data obtained by stratification, cluster sampling, and sampling with
an unequal probability of selection, participants between cluster enumeration areas had an
unequal probability of selection, and participants within each area were non-independent. As
mentioned above, we controlled for ethnicity and SES to take into account the unequal
probability of selection due to stratification. In addition, we used the population size of each
area as the sample weight. With sampling weights, as suggested by Stapleton (2006) and by
Asparouhov (2005), we used the pseudo-maximum likelihood (PML) estimation method
developed by Skinner (1989). Using Mplus, we implemented this approach by specifying
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TYPE=COMPLEX in the ANALYSIS command in conjunction with the CLUSTER and
WEIGHT options of the VARIABLE command (Asparouhov, 2005; Asparouhov &
Muthén, 2005).

There were no missing data for the measurement of adolescent smoking or alcohol use. Less
than 2% of the data were missing for some of the independent variables. We used the Mplus
default option (i.e., full information maximum likelihood approach; Little & Rubin, 2002) to
treat missing data. The advantage of this option is that the results are less likely to be biased
even if the data are not missing completely at random (Muthén, Kaplan, & Hollis, 1987).
We chose two indices to assess the fit of the models: (a) Bentler’s comparative fit index
(CFI); and (b) the root mean square error of approximation (RMSEA). For the CFI, values
between .90 and 1.0 indicate that the model provides a good fit for the data, while the
RMSEA should be below .10.

Results—For the whole hypothesized model (the measurement model and the structural
model), the following fit indices were obtained: Bentler’s CFI=0.90, and RMSEA=0.061.
The model’s chi-square value was 146.3 with 16 degrees of freedom (df). The scaling
correction factor for robust standard errors was 1.733. These results reflect a satisfactory
model fit. Table 2 presents the results for the measurement model. All factor loadings were
significant (p<0.001). The findings show that the indicator variables were satisfactory
measures of the latent constructs. (See Table 2.)

For the structural model, standardized parameter estimates, as well as the associated z-
statistics for the sample, are presented in Figure 1. As noted in Figure 1, the data are
consistent with the hypothesized model. More specifically, our findings suggest that: 1)
environmental stressors were associated with the participants’ low well-being (β=0.13;
z=3.46), which in turn was related to both smoking (β=0.09; z=2.87), and alcohol use
(β=0.17; z=4.44); 2); environmental stressors had a direct effect on adolescent smoking
(β=0.15; z=5.67); and 3) environmental stressors had a direct effect on adolescent alcohol
use (β=0.13; z=4.01). In addition, the participants’ smoking and alcohol use were
significantly associated (r=0.29; z=7.86). All pathways were statistically significant
(p<0.01). (See Figure 1.)

An examination of the total effects of each latent variable on adolescent smoking and
adolescent alcohol use helps in the interpretation of the structural coefficients. The
standardized total effects (z-statistic) of environmental stressors were 0.16 (6.19) for
smoking, and 0.15 (4.88) for alcohol use. Low well-being had total effects (z-statistic) of
0.09 (2.87) and 0.17 (4.44) for smoking and alcohol use, respectively. The z values of the
total effects of both environmental stressors and low well-being on smoking and on alcohol
use were all statistically significant (p<0.01). Thus, our findings showed that environmental
stressors and low well-being both had a significant total effect on adolescent smoking and
adolescent alcohol use. A test of the indirect effects of environmental stressors on smoking
[β=0.01 (z=2.11)] and on alcohol use [β=0.02 (z=2.62)], as partially mediated by low well-
being, were also statistically significant (p<0.05). The analyses of both the direct and the
indirect effects controlled for age, gender, ethnicity, household amenities, and hunger, and
were weighted by enumeration area population size.

Test of Alternative Models—As our cross-sectional data did not allow for the temporal
ordering of the constructs, we used the same analytic approach (described above) to test two
alternative models. That is, we examined whether there might be statistically significant
pathways among the latent constructs other than those supported by our obtained model,
shown in Figure 1. For example, smoking and alcohol use were tested as mediators of the
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relationship between environmental stressors and low well-being. The two alternative
models differed from one and other and from the obtained model.

The results of the supplemental path analyses are shown in Figure 2. Although both
alternative models had the same CFI and RMSEA as the obtained model, the link between
low well-being and smoking was not statistically significant in either alternative model. (See
Figure 2.) Because prior research has demonstrated an association between low well-being
and adolescent smoking (e.g., Panday et al., 2007;Wild et al., 2004), we decided, therefore,
to focus our interpretation on the obtained model in Figure 1.

DISCUSSION
Overall, our results showed the importance of environmental stressors to lower mental and
physical well-being, and to greater substance use, among a cohort of adolescents in three
South African cities. Our findings add to the few existing studies on environmental stressors
and substance use among South African adolescents, and empirically identify mechanisms
which may operate between environmental stressors and smoking and alcohol use among
adolescents in South Africa.

Environmental Stressors and Substance Use
The direct pathways shown in our model from environmental stressors to both smoking and
alcohol use are consistent with previous studies on some aspects of the environment and
South African adults or adolescents residing outside of South Africa. In the U.S., for
instance, Lambert et al. (2004) found that adolescents who perceived greater environmental
stressors were more likely to use tobacco, alcohol, and marijuana. Although adolescents who
have easy access to licit or illicit drugs are more likely to use them (Morojele et al., 2002;
Parry et al., 2004), additional factors may underlie the relationship of environmental
stressors and adolescent substance use. One such factor, based on social learning theory, is
the role modeling of antisocial behaviour present in the broader macro-level environment
(e.g., Boardman et al., 2001; Parry et al., 2004). In this vein, King et al. (2003) reported that
the most powerful predictor of recent smoking among a cohort of South African adolescents
was knowing an adult who engaged in antisocial behaviour. Furthermore, the presence of
gang-related violence and drug activity in many South African neighborhoods may lead
adolescents to perceive some environmental stressors as normative behaviour (Norman et
al., 2007; Ward, 2007). Thus, adolescents in these settings may be not only prone to
imitation of deviant behaviours from the broader environment, but also to affiliating with
peers who engage in substance use.

Environmental Stressors and Low Well-being
The findings of the present study revealed that environmental stressors were linked to low
well-being among the adolescents. Environmental stressors can diminish adolescent well-
being by the internalization of a poor self-image, physiological dysregulation, or disrupted
social processes (Boardman et al., 2001; McEwan, 2008; Murali & Chen, 2005; Sampson,
1992; Taylor, 2000; Ward, 2007). The adolescent’s perception of greater environmental
stressors may also induce less well-being by presenting a threat to their sense of safety
(Barbarin & Richter, 2001; Ward et al., 2001). Furthermore, in South Africa, environmental
stressors often are associated with other factors that lead to poor physical and mental well-
being, such as lack of access to healthcare (Gilson & McIntyre, 2007), cooking fuel
pollution (Thomas et al., 1999), and poor diet (Victora et al., 2008). It is not surprising,
therefore, that adolescents exposed to stressful neighborhoods are more likely to experience
emotional, behavioural, and physical problems (Sampson, 1992).
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Low Well-being and Substance Use
Our finding regarding the association of low well-being and substance use is partially
consistent with previous studies of South African youth, which have focused on specific
components of well-being. In addition, we found that low well-being partially mediated the
association between environmental stressors and tobacco and alcohol use. Environmental
stressors, may undermine the youth’s ability to cope with adversities, as well as induce both
psychological and physiological emotional dysregulation (e.g., McEwan, 2008; Murali &
Chen, 2005). Thus, adolescents may turn to cigarettes and/or alcohol in an attempt to
temporarily dull the experience of stress, increase well-being, and regain homeostasis (e.g.,
Dawes et al., 2000).

Alternative Models
The results of the present study also provide support for the alternative models. According to
the findings of the first alternate model (Figure 2a), environmental stressors predicted low
well-being both directly and indirectly, via the mediation of adolescent alcohol use. This
alternative model may suggest that stressful environments present norms and role-models of
alcohol use, and facilitate youth access to alcohol (Parry et al., 2004; Morojele et al., 2003).
The use of alcohol, in turn, diminishes the youth’s physical and psychological well-being.
The findings of this alternative model are consistent with some prior research (e.g., Luthar &
Cushing, 1997), which showed that adolescent alcohol use is a predictor of low well-being.
However, there is inconsistency in the literature regarding the direction of the relationship
between adolescent substance use and low well-being (Saban & Flisher, 2010).

The results of the test of the second alternative model (Figure 2b) suggest that youth who
drink alcohol are at-risk for less well-being, and that adolescents who smoke and drink
report greater exposure to environmental stressors. These results are consistent with theories
which posit that individuals seek out environments that are commensurate with their own
behaviours. As noted above, however, previous investigations have reported a statistically
significant relationship between smoking and well-being among adolescents (e.g., Mckenzie
et al., 2010), which was not supported by either alternative model. In addition, the obtained
model shown in Figure 1 is based, in part, on our assumption that personality characteristics,
such as low well-being, precede specific behaviours.

Limitations
There are some limitations to the findings. First, we did not assess gender and ethnic
differences, which prior research has shown can affect psychological and physical well-
being, and substance use (e.g., Fernander et al., 2006; Panday et al., 2007; Read & Gorman,
2006; Ward et al., 2008; Wild et al., 2004). However, we did control for gender and
ethnicity in our models. Second, there may be spatial dependence among proximate
geographic areas, such as those included in the present study, and we could not take this
possible effect into account. However, our model did control for the participants’
enumeration areas as well as their report of household amenities, and hunger. Third, it is
unclear whether our results would generalize to adolescents in other urban communities or
rural areas in South Africa, although aspects of our model are supported by studies
conducted outside of South Africa. Fourth, given the weak evidence for the direction of the
pathways in our model, our results would need to be confirmed by longitudinal research.

Conclusion
In sum, we have tried to elucidate some of the mechanisms that may be operative in
explaining the pathways from environmental stressors to substance use among South
African adolescents. Although our results support the interrelationships of environmental
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stressors, low well-being, and substance use among South African adolescents in three
cities, longitudinal research is warranted to confirm how these constructs are linked. It is
possible that there are bidirectional relationships between some of the constructs included in
our model, and that, furthermore, these relationships may be age-variant. For instance, low
well-being in early adolescence may predict cigarette smoking which, in turn, affects well-
being in late adolescence. The identification of additional mechanisms, such as the peer
group, also has the potential to afford a greater understanding of processes that mediate the
relationship of environmental stressors and adolescent substance use. Nevertheless, our
findings suggest that a better understanding of the association between environmental
stressors and adolescent substance use could contribute to more effective public policy and
prevention programmes that improve the lives of South African youth.
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Figure 1.
Structural Equation Model of Environmental Stressors, Low Well-being, Adolescent
Smoking, and Adolescent Alcohol Use
Notes:
1. Maximum likelihood parameter estimates with standard errors and a chi-square test
statistic (MLR) that are robust to non-normality and non-independence of observations were
used as the estimator;
2. CFI=0.90; RMSEA=0.061; df=16;
3. **p<0.01; ***p<0.001;
4. Age, gender, ethnicity, household amenities, and hunger were statistically controlled;
Note: Age, gender, ethnicity, household amenities, and hunger were statistically controlled.
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Figure 2.
Alternative Structural Equation Models of Environmental Stressors, Low Well-being,
Adolescent Smoking, and Adolescent Alcohol Use
Notes:
1. Maximum likelihood parameter estimates with standard errors and a chi-square test
statistic (MLR) that are robust to non-normality and non-independence of observations were
used as the estimator;
2. CFI=.90; RMSEA=.061; df=16;
3. ** p<.01; *** p<.001;
4. Age, gender, ethnicity, household amenities, and hunger were statistically controlled;
5. Analyses were weighted by enumeration area (EA) population size.
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Table 2

Factor Loadings for the Measurement Model.

Latent Variables:

Low Well-being Environmental Stressors

Manifest Variables:

Depression b=1.00 --

Self-Esteem b=−0.19
z=−8.29***

--

Physical Health Problems b=1.51
z=10.00***

--

Violent Victimisation -- b=1.00

Availability of legal drugs -- b=3.67
z=4.53***

Availability of illegal drugs -- b=5.15
z=4.10***

***
p<0.001;

Age, gender, ethnicity, household amenities, and hunger were statistically controlled;

Factor loadings weighted by enumeration area (EA) population size.
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