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Alcohol and tobacco use and use of other
drugs are major sources of morbidity and
mortality worldwide,"” and early initiation
of these behaviors accelerates their associ-
ated risks. In many developing countries, his-
torically lower levels of use have begun to
rise, and understanding and preventing prob-
lem drug use is a priority." For example, free-
dom of choice and economic development
are increasing in South Africa, but the result-
ing increase in disposable income may have
the unintended consequence of increasing
substance use. If rising substance use rates
are to be prevented, an understanding of the
prevalence and determinants of substance
use is essential.

During the 1990s, there were global in-
creases in substance use among adoles-
cents®™; however, most of the data from
that period were derived from studies con-
ducted in economically advantaged coun-
tries, particularly Australia, the countries of
western Europe, and the United States. It
may be useful to compare prevalence rates
and correlates of substance use in a devel-
oped country with a vast research base, such
as the United States, with rates and corre-
lates in a developing country, such as South
Africa, that is undergoing a major social and
economic transition.

In addition, comparisons between South
Africa and the United States may be cogent
because of the numerous parallels in the social
experiences of Black and White residents of
the 2 countries.® For example, just as the dele-
terious effects of slavery and social injustice
have affected the health status of Blacks in the
United States, the social injustice imposed by
apartheid may have lingering effects on the
health of Blacks in South Africa. Similarly, the
process of social liberation itself can lead to
added public health challenges, including higher
substance use rates, related to increased eco-
nomic opportunity and disposable income. Fi-
nally, given that the US civil liberties experience
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were examined.

South Africa.
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predates the South African transition, which of-
ficially began in 1994, an examination of the
US experience may inform drug control poli-
cies in South Africa.

Crossnational comparisons are possible
when common survey methods and measures
are used. In an initiative cosponsored by the
US Centers for Disease Control and Preven-
tion and South Africa’s National Department
of Health, the US Youth Risk Behavior Survey
(YRBS) instrument and methodology were
implemented in South Africa,” providing data
for such a comparison. We compared YRBS
prevalence rates and correlates of substance
use among South African and US high school
students in grades 9 through 11.

We had 2 goals. Our first objective was to
compare rates of past-month alcohol use,
past-month heavy alcohol use, past-month cig-
arette use, past-month marijuana use, and life-
time illicit drug use among high school stu-
dents in South Africa to those among high
school students in the United States. Our sec-
ond objective was to compare associations in
the 2 countries between substance use and
selected sociodemographic factors that have

Objectives. We compared prevalence rates and correlates of substance use
among high school students in South Africa and the United States.

Methods. We used weighted data from 2 nationally representative surveys of
high school students. We conducted bivariate and multivariate analyses and ex-
amined between-country differences in rates and correlates of substance use

Results. Rates of past-month alcohol and marijuana use were lower among
South African students than among US students, but rates of illicit hard drug use
were higher. Correlates of use in the 2 countries differed. For example, female gen-
der was protective against tobacco, alcohol, and marijuana use in South Africa,
whereas in the United States it was protective only against marijuana use. Black
race/ethnicity was associated with lower rates of past-month cigarette and alcohol
use in both countries, but the protective effect for alcohol use was stronger in

Conclusions. Crosscultural studies can elucidate common and culturally unique
pathways to drug use. Our results can inform future research, policies, and be-
havioral interventions in South Africa. (Am J Public Health. 2007;97:1859-1864.

been shown to be related to substance use in
the United States and other developed coun-
tries (i.e., age, race/ethnicity, gender, grade,
and academic performance).

METHODS

Sample and Design

South African data were drawn from the
2002 South African National Youth Risk Be-
havior Survey (NYRBS),® conducted among
students in grades 8 through 11. US data were
derived from the 2003 YRBS sample, which
was made up of students in grades 9 through
12. In our analyses, we included only students
in grades 9 through 11. The methodology
used in the South African NYRBS, including
the survey instrument, was adapted from the
YRBS, conducted biennially since 1991.

In both countries, students completed
self-administered questionnaires in their
classroom under the supervision of trained
research assistants. The US study population
included both public and private school
students, whereas the South African popula-
tion excluded private school students, who
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account for 2.2% of the country’s overall
student population.®

In both countries, a multistage sampling
approach was used to achieve nationally rep-
resentative school and student samples. The
YRBS employed a 3-stage cluster sample in
which counties, areas within large counties,
and groups of smaller counties were the pri-
mary sampling units (n=>57), followed by
schools within selected primary sampling
units (n=195) and then 1 or 2 classes
within selected schools. Additional details
on the YRBS sampling framework can be
found elsewhere.’

The South African NYRBS employed a
2-stage sample initially stratified according to
the country’s 9 provinces. The primary sam-
pling units were schools, selected with a
probability proportional to student enroll-
ment numbers (207 schools from the 9
provinces). Next, 1 or 2 classes within each
participating school were selected systemati-
cally with equal probability sampling. All stu-
dents in the selected classes were eligible to
participate. Additional details on the sam-
pling design of the South Africa NYRBS can
be found elsewhere.®

In South Africa, 10699 questionnaires
were completed in 188 schools, of which
7773 were completed by students in grades
9 through 11 and 2926 by those in grade 8.
Of the 207 schools included, none were re-
placed. The school response rate was 91%,
and the student response rate was 73%. The
overall response rate was 66%.

In the United States, 15240 questionnaires
were completed in 158 schools, of which
11 254 were completed by students in grades
9 through 11. Thirty-seven schools refused to
participate and were not replaced. The school
response rate was 81%, and the student re-
sponse rate was 83%. The overall response
rate was 67%. The final pooled data set con-
tained 19 027 students, of whom 52% were
female (56% in South Africa and 49% in the
United States) and 54% were Black (92% in
South Africa and 18% in the United States).

Because the South African NYRBS instru-
ment was developed from the YRBS instru-
ment, the domains and response categories
(e.g., levels of use) assessed in the 2 surveys
were highly similar. Some modifications, how-
ever, were required. In the South African sur-
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vey, questions were adapted to local language
and culture; for example, marijuana was re-
ferred to as “dagga,” and questions regarding
alcohol use included phrases such as a “tot
of brandy.” In addition, South African stu-
dents were given the option to complete the
questionnaire in 1 of the country’s 11 official
languages. Questionnaires had been previ-
ously translated and back-translated.

Variables Assessed

We examined frequencies of alcohol, to-
bacco, and marijuana use in the past month,
with any consumption classified as past-
month use. Heavy alcohol use (“binge drink-
ing”) was defined as consumption of 5 or
more drinks within a few hours. As a result
of the low rates of “hard” drug use, we aggre-
gated lifetime use of cocaine, heroin, inject-
able drugs, and methamphetamine into a
composite variable of lifetime hard drug use.®

We classified age as 14 years or younger,
15 years, 16 years, and 17 years or older. As
described, the grades we included were 9, 10,
and 11. We divided academic performance
into 3 categories: “mostly As,” “mostly Bs to
Ds,” and “lower than mostly Ds.” The US
sample included the race/ethnicity descrip-
tors: Black or African American, White,
American Indian or Alaskan Native, Asian,
Hispanic or Latino, and Native Hawaiian or
Pacific Islander. The South African survey
sample included Black, “colored” (i.e., of
mixed race), Indian, White, and “other.”

To facilitate between-country comparisons,
we included in our analysis only students
from the United States who designated them-
selves as Black or African American or
White. We included all respondents from the
South African sample with the exception of
those who described themselves as “other”
(1% of the sample); however, consistent with
South African demographic conventions, we
classified students who identified themselves
as “colored” or Indian as Black. For selected
analyses, we report rates separately for Black
and “colored” South Africans.

Data Analysis

We used SUDAAN version 8.0.2 (Research
Triangle Institute, Research Triangle Park,
NCO) to analyze the merged data set. The sam-
ple weights reflected the relative student pop-
ulations in each country. SUDAAN adjusts

for design effects (nonindependence) result-
ing from sampling within clusters. We calcu-
lated the intracluster correlation for each
substance use variable using repeated mea-
sures analyses of variance on the subset of
the merged data composed of grades 9 to 11;
these correlations ranged from 0.037 to
0.082, with a mean of 0.054.

We calculated substance use prevalence
rates for the entire sample, by country, and
according to within-country sociodemo-
graphic characteristics. We computed crude
odds ratios (and their 95% confidence inter-
vals) to compare relative prevalence rates be-
tween the 2 samples, with the US sample
serving as the reference group. We per-
formed logistic regression analyses in which
each selected dependent variable was re-
gressed onto a set of sociodemographic char-
acteristics to compute adjusted odds ratios.
No covariates were entered in this set of
analyses. In another set of analyses examin-
ing whether the effects of sociodemographic
characteristics on substance use behaviors
differed between the 2 countries, interaction
terms between selected sociodemographic
variables and country were entered simulta-
neously into the model.

RESULTS

Table 1 shows prevalence rates of past-
month alcohol use, past-month heavy alcohol
use, past-month cigarette use, past-month mar-
ijuana use, and lifetime hard drug use for the
various sociodemographic subgroups in each
country. In the United States, prevalence rates
of past-month alcohol use were significantly
higher among female students than among
male students (P<.05); in South Africa, the
opposite pattern was observed (P<.01).

In South Africa, past-month cigarette use
(P<.01) and binge drinking (P<.01) rates were
significantly higher among male students than
among female students. These significant dif-
ferences were driven by the very low rates of
substance use among Black female students. In
both the United States (P<.01) and South Africa
(P<.01), prevalence rates of past-month mari-
juana use were significantly higher among male
students than among female students. There
were no significant gender differences in ei-
ther country in rates of illicit hard drug use.
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Rates of past-month alcohol use, past-

month binge drinking, and past-month ciga-
rette use were significantly higher among
White students in both the United States
(P<.01) and South Africa (P<.01) than

among Black students. There was no varia-

tion according to race/ethnicity in past-month
marijuana use. In the United States, the prev-
alence of lifetime illicit hard drug use was
higher among White students (P<.01) than
among Black students; in South Africa, the

“f|uo UBOULIY UBDLIJY J0 YBIG SE PALINUAPI-AS SIUpMS Pasiduiod ,yoelg, ‘Sa1e1S Palluf 8yl uj “UeIpu| 10 ,‘paiojod, yIe|g Se Paljiuapl-}as sluapms

prevalence was higher among Black students
Prevalence rates of past-month alcohol use,

(P<.01) than among White students.

binge drinking, marijuana use, and cigarette

use varied significantly by age in both the
United States (P<.01) and South Africa
((*,=11.9, P<.01; *,=16.4, P<.01;

x°,=8.6, P<.05; and x°,=42.6, P<.01,

Rates of past-month alcohol use (P<.01),

respectively). Rates of lifetime illicit hard drug
binge drinking (P<.01), cigarette use

use also varied significantly by age in the
United States (P<.01), but this variation was

not observed in South Africa.

whereas rates varied significantly by grade

(P<.01), and marijuana use (P<.01) varied
significantly among US students by grade,

month alcohol use (P<.01) as well as for

hard drug use (P<.01). In the United
States, there was no grade variation for

among South African students for past-

hard drug use.

Prevalence rates of past-month alcohol use,
binge drinking, cigarette use, and marijuana
use were significantly higher among students
with poorer academic performance in both
the United States and South Africa. In the

United States, rates of lifetime illicit hard drug
use were higher among students with poorer
academic performance (P<.01) compared
with students with better academic perform-

ance, whereas in South Africa, rates were

higher among students with better academic
Overall prevalence rates for students in
the 2 countries are shown at the bottom of

performance (P<.05).

in Table 2. Overall, rates of past-month alco-
among US students. By contrast, rates of life-

Table 1. Intercountry odds ratios are shown
hol and marijuana use were significantly
lower among South African students than
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time illicit hard drug use were significantly
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TABLE 2—0dds Ratios of Substance Use
Rates Among High School Students in
South Africa Relative to Those in the
United States: 2002-2003

OR (95% CI) P

Past-month alcohol use 0.73(0.60,0.87) 001

Past-month heavy 0.93(0.77,1.11) A14
alcohol use
Past-month tobacco use 1.08(0.88,1.32) 463

Past-month marijuana 0.36(0.29,0.45)  <.001
use
Lifetime illicit hard 1.59 (1.21,2.09) 001

drug use

Note. OR = odds ratio; Cl=confidence interval.
No covariates were entered in this model.

higher among South African students than
among US students. There were no significant
differences overall between US students and
South African students with respect to past-
month binge drinking and cigarette smoking.
Interactions between country and gender
(P<.01), race/ethnicity (P<.01), and academic
performance (P<.01) were significant for past-
month alcohol use (Table 3). The protective ef-
fect of female gender was significantly more
pronounced in South Africa than in the United
States. The protective effects of Black race/eth-
nicity, although evident in both countries, was
significantly greater in South Africa.

| RESEARCH AND PRACTICE |

Past-month binge drinking exhibited sig-
nificant interactions between country and
gender (P<.01) and country and grade
(P<.05). There was a significant protective
effect of female gender in South Africa but
not in the United States; by contrast, there
was a significant protective effect of being in
a lower grade in the United States but not in
South Africa.

Interactions between country and gender
(P<.01), age (P<.05), and academic perform-
ance (P<.01) were significant with respect to
rates of past-month cigarette use. There was
no significant gender effect in the United
States, whereas female gender was signifi-
cantly protective in South Africa. The protec-
tive effects of better academic performance
and younger age were significantly more pro-
nounced among US students than among
South African students.

Interactions between country and gender
(P<.01) and between country and academic
performance (P<.01) were significant for
past-month marijuana use. The protective
effect of female gender was significantly
greater in South Africa than in the United
States. The opposite pattern was seen in re-
gard to better academic performance.

Interactions between country and race/
ethnicity (P<.01), grade (P<.05), and aca-
demic performance (P<.01) were significant
with respect to lifetime illicit hard drug use.
White race/ethnicity was positively associated

with illicit hard drug use in the United States
and negatively associated with this variable
in South Africa. In South Africa there was a
significant protective effect of being in a
higher grade, whereas there was no such
effect in the US sample. There was a signifi-
cantly greater protective effect of better aca-
demic performance in the United States than
in South Africa.

DISCUSSION

Comparison of Prevalence

The South African NYRBS project allowed
us to conduct a cross-country analysis of sub-
stance use between students residing in a
long-established industrialized country and
students residing in a country undergoing an
economic, social, and cultural transition.
Cross-country comparisons indicated differ-
ences in rates of use for some of the sub-
stances assessed. Rates of monthly marijuana
and alcohol use were significantly lower in
South Africa than in the United States,
whereas rates of lifetime illicit drug use were
higher. No differences were observed for
heavy drinking or monthly cigarette use. Ex-
amination of the individual illicit hard drug
categories indicates that heroin use was pri-
marily responsible for the higher rates of use
among South African students. An increase in
heroin use among South African youths has
been reported elsewhere and appears to be

TABLE 3—0dds Ratios lllustrating Interactions Between Country and Selected Substance Use
Correlates Among High School Students in the United States Relative to Those in South Africa: 2002-2003

Past-Month Alcohol Use

Past-Month Heavy Alcohol Use

Past-Month Cigarette Use

Past-Month Marijuana Use

Lifetime Illicit Drug Use

OR(95%Cl)  Waldy®  OR(95%C)  Waldy®  OR(95%Cl) Waldy®  OR(95%Cl)  Waldy®  OR(95%Cl)  Waldy®
Gender: female vs male 235(1.82,3.02) 439**  2.14(1.69,2.72) 39.9** 3.30(247,439) 67.2** 252(1.82,349) 31.0** 090 (054,152) 0.2
Race/ethnicity: White vs Black 0.32(0.20,051) 23.7** 120(0.76,1.88) 0.6  0.88(0.56,1.38) 03  1.42(0.77,2.62) 13  7.06(3.31,15.03) 25.9**
Age,y: <14vs 15 0.80(0.48,1.32) 23  092(0.59,1.43) 1.7  069(0.38,1.25) 9.8* 0.80(0.37,1.75) 58  0.77(0.30,1.98) 1.0
Age,y: <14vs 16 0.97 (0.54,1.75) 0.93 (0.54, 1.58) 0.60 (0.34,1.07) 1,52 (0.72,3.21) 0.90 (0.40,2.04)
Age,y: <14vs 17 0.91(0.50, 1.66) 0.75 (0.44, 1.30) 0.39(0.19,0.77) 1.26 (0.63,2.52) 1.07 (0.43,2.67)
Grade: 9 vs 10 0.71(0.46,1.08) 273  056(0.38,0.83) 89*  0.71(0.44,1.14) 43  0.74(043,1.28) 12  061(0.33,1.16) 6.6
Grade: 9 vs 11 0.83 (0.56,1.21) 0.69 (0.47,1.04) 1.13(0.67,1.92) 0.81 (0.46, 1.44) 0.40 (0.20,0.81)
Academic performance: Asvs Bs-Ds 055 (0.38,0.80) 10.6**  0.67 (0.46,0.97) 49  0.43(0.30,0.62) 23.6** 0.40(0.28,058) 24.7** 0.23(0.14,039) 32.1**
Academic performance: Asvs Es-Fs ~ 0.45 (0.21,0.95) 0.59 (0.28,1.21) 0.25(0.12,0.53) 0.35(0.16,0.79) 0.13(0.05,0.33)

Note. OR = odds ratio; Cl = confidence interval. The model included all sociodemographic variables, their main effects, and their interactions with country. In South Africa, “Black” comprised students
self-identified as Black, “colored,” or Indian. In the United States, “Black” comprised students self-identified as Black or African American only.
*P<.05; **P<.01 (3 test)
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related to an increase in supply as well as a
drop in price. ™"

The relatively lower rates of marijuana use
we found among South African students
were consistent with data from other devel-

oping countries,*"*

and the higher rates
among US students were consistent with data
from other North American and western
European countries.”” Tn a 2002 World
Health Organization study of marijuana use
in 31 nations, the United States ranked third
in use behind Canada and Switzerland%;
South Africa was not included in that study.
Thus, it appears that US rates are relatively
higher than average and that South African
rates are relatively lower.

In South Africa, the legal age limits for
alcohol and tobacco use are 18 years and 16
years, respectively, whereas the correspon-
ding ages in the United States are 21 and
18 years (or older in some cases). Our results
showed that, despite these differences,
monthly use of alcohol and tobacco was not
appreciably higher in South Africa than in
the United States. However, we were unable
to discern how legal age limits may have af-
fected substance use behaviors among stu-
dents in the 2 countries.

Comparison of Correlates

Substance use correlates also differed be-
tween the 2 countries. For example, although
Black race/ethnicity was associated with
lower rates of cigarette and alcohol use in
both countries, the protective effect on alco-
hol use was significantly more pronounced
for South African students. Similarly, rates of
tobacco, alcohol, and marijuana use were sig-
nificantly lower among female South African
students than among their male counterparts,
whereas in the United States female gender
was protective only in the case of marijuana
use (and even then the effect was not as pro-
nounced as in South Africa). After removal
of “colored” female students from the South
African sample, the rate of monthly cigarette
use among the remaining Black girls was
only 10% (as opposed to 13% with “colored”
female students included).

The stronger protective effects of Black
race/ethnicity and female gender in South
Africa than in the United States may reflect
the unequal rights that had been afforded to

October 2007, Vol 97, No. 10 | American Journal of Public Health

| RESEARCH AND PRACTICE |

Black and female citizens under the apartheid
years. As recent egalitarian racial and gender
policies become more firmly established, the
“protective” effects of race and gender may
weaken in South Africa.

One factor that may suppress use of to-
bacco and other drug use among Black girls
in South Africa is that substance use among
girls is highly stigmatized in the traditional
N’guni culture. Girls who smoke cigarettes
are perceived as “lacking in virtue” and as
an embarrassment to their families." If the
influence of traditional African culture dimin-
ishes with the integration of South Africa, the
suppressing effect of culture may weaken,
and a rise in smoking among female Black
Africans may occur.

In addition, the lower smoking rates ob-
served among South African students may
have been related to a lack of disposable in-
come. Internationally, higher consumer ex-
penditure rates are associated with higher
rates of marijuana use.”” Economic disparities
between Blacks and Whites are even greater
in South Africa than in the United States.
South Africa’s Gini coefficient is 0.58, ranking
it as a country with the one of the most un-
equal distributions of wealth.* It is quite
possible that the increasing economic oppor-
tunities available to South African Blacks will
result in a dramatic increase in their smoking.
In fact, in our sample, rates of tobacco, mari-
juana, and alcohol use were considerably
higher among Black students who reported
that they had more than 20 rand in spending
money each month (approximately US $3.25)
than among their South African counterparts
reporting less available spending money
(data not shown).

Interestingly, smoking rates among
“colored” South Africans are as high as or
higher than those among White South
Africans.® This too may portend an increase
among Black South Africans in that, under
apartheid, “colored” South Africans were
considered to be of higher status than were
Blacks. Finally, smoking prevalence rates
have historically been considerably lower
among Black youths than among White
youths in the United States. Over the past
15 years, however, the gap has begun to
narrow,® and the possibility exists for a simi-
lar narrowing of the Black—White gap in

South Africa. However, because Blacks are a
majority in South Africa but a minority in the
United States, smoking trends among South
African youths may follow a different trajec-
tory than that of their US counterparts.

Better academic performance and younger
age were protective against most drug use
behaviors in both countries. However, aca-
demic performance, age, and grade were all
significantly less protective in South Africa.
Social groups in South Africa may be less
formed around these characteristics than are
social groups in the United States, and class-
rooms in South Africa may be more heteroge-
neous with regard to such factors. For exam-
ple, in South Africa, 29% of ninth graders in
this study were aged 17 years or older com-
pared with just 1% of ninth graders in the
United States.

In both countries, drug use rates were
higher among the older students in the ninth
grade than among their younger counterparts
(data not shown). Therefore, the higher pro-
portion of older students in lower grades in
South Africa could have attenuated the effects
of grade on substance use. The commingling
of older children in younger grades may re-
duce the impact of age on substance use. One
implication is that substance use prevention
programs may need to begin at earlier grades
in South Africa. Also, the weaker association
of academic performance with substance use
in South Africa merits further investigation.

Limitations

Our study involved several limitations.
First, our results were based on self-reports.
In addition, our findings may have been influ-
enced by different levels of questionnaire re-
liability and validity in the 2 countries (ie.,
differential bias). However, in the design and
administration of the surveys in both the
United States and South Africa, various steps
were taken to mitigate such bias, for example
students were allowed to participate anony-
mously and voluntarily while not in the pres-
ence of teachers.®” Nevertheless, because we
were unable to empirically address this issue,
we cannot dismiss differential bias as a poten-
tial confounder for the results observed.

Second, substance use rates among students
who were habitually absent may have been
different than rates among their counterparts
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who attended school regularly. Thus, the ex-
ternal validity of our results may be limited to
students who were not absent on the day of
administration. However, although the preva-
lence rates reported here may be underesti-
mates, the comparisons with the US sample
remain valid given that the same external va-
lidity issues affected the US sample. In addi-
tion, because private schools were not in-
cluded in the sampling frame, our findings
may not be generalizable to students attend-
ing these schools.

Finally, the common correlates assessed in
the 2 studies were generally limited to socio-
demographic variables. Key psychosocial vari-
ables known to affect substance use such as
perceived norms, outcome expectancies, abil-
ity to resist peer appeals, depression, and
stress were not included. Future crossnational
studies would benefit from the inclusion of a
broader range of risk and protective factors.

Conclusions

Our findings raise potentially important
questions about the trajectory of alcohol,
tobacco, and other drug use in South Africa
and the associated determinants and corre-
lates of use. Future research, policy, and be-
havioral interventions should take into ac-
count the sociodemographic and psychosocial
contexts of substance use among South Afri-
can youths. B
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