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Our findings confirm that medical management alone is
effective for over 80% of patients with ALA. We have shown
that lack of clinical improvement after 48 hours is the major
criterion for aspiration, which should be ultrasound-guided,
and that the size, site and surface proximity are not absolute
indications for aspiration. This approach is safe and can be
complemented by catheter drainage in selected cases, sparing
patients the unnecessary morbidity of laparotomy. It is our
recommendation therefore that all patients with ALA should
initially receive medical management and that percutaneous
aspiration should only be resorted to in case of failure of
clinical improvement. Operative drainage should be reserved
for intraperitoneal rupture.
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An epidemiological perspective of substance use among
high school pupils in rural KwaZulu-Natal
M Taylor, C C Jinabhai, K Naidoo, I Kleinschmidt, S B Dlamini

Objectives. To investigate prevalence and the factors
influencing substance use among rural high school pupils in
KwaZulu-Natal in order to develop and implement
intervention programmes.

Design. Cross-sectional study.
Setting. Twenty-eight high schools in southern KwaZuluNatal.

Subjects. One thousand three hundred and eighteen grade 10
pupils.

Outcome measures. An anonymous self-reporting questionnaire
was used to investigate the use of alcohol, tobacco
(cigarettes), cannabis and solvents.
Results. Of the male scholars, 52.9% (95% confidence interval
(CI): 45.4- 60.3) reported ever using alcohol, 16.9% (CI: 11.5 ~
24.0) reported using cannabis, and 13.1% (CI: 7.2 - 22.5) had

smoked more than one cigarette daily. Among male pupils
45.5% (CI: 38.6- 52.6) had inhaled benzine and 34.6% (Cl:
28.0- 41.8), thinners; 7.4% (CI: 3.4- 15.2) had used cocaine
and 4.1%·(CI: 1.0 -10.6), crack. Female pupils reported
significantly less use of alcohol (25.5%, Cl: 17.6- 35.3),
cannabis (2.3%, CI: 1.3- 4.1), cigarettes (more than one daily)
(2.0%, CI: 1.0- 4.1), and inhalation of benzine (18.8%, CI:
13.8- 25.2) and thinners (10.8%, CI: 7.2- 16). Logistical
regression indicated that the odds of smoking cigarettes
increased significantly (p < 0.0005) with use of the other
substances.

Conclusion. The results of this study confirm the prevalence of
multi-substance use among pupils at the majority of rural
high schools in this district and the need for targeted
interventions to reduce/prevent this.
S Afr Med J2003;
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The use and abuse of substances such as tobacco, alcohol,
cannabis (dagga) and cocaine among young people is a
problem facing schools and communities worldwide.'
Substance use has also been reported locally among Cape
Peninsula high school pupils. 2· 4 A KwaZulu-Natal study
interviewing 14- 22-year-old youth at home (urban and rural)
found that although 7% of 14- 15-year-olds reported using
alcohol in the previous 4 weeks, this increased to about 20%
among youth of 16 years of age and over.' In the study 27% of
males and 10% of females reported alcohol use, with males
(5%) also more likely to report drug use than females (1 %). 5
The study by Rocha-Silva et al.' of rural South African youth
(10- 21 years) reported that although one-quarter of males
smoked, females were unlikely to do so. Currently in South
Africa cannabis and cocaine are illegal, but alcohol can be
legally used and purchased by persons over 18 years of age,
while tobacco may be purchased from 16 years of age.
In the past decade South Africa has undergone major
political transformation. Globalisation, increasing urbanisation
and the media (in particular television) are likely to impact on
the norms, values, expectations and aspirations of young
people. KwaZulu-Natal, where the majority (nearly 60%) of the
population live in rural areas, is one of the poorest of South
Africa's provinces, with high unemployment rates and limited
opportunities for youth resulting in increasing pressures on
young people. 7 An example of the visible pressure which
fosters substance use in South Africa is the high-profile
advertising linking alcohol with the glamour of sport. This
inculcates values that promote alcohol use.'
Substance abuse has been shown to be a problem since the
use of drugs can have adverse consequences both in the short
and long term on the health of young people, as well as a
detrimental effect on their education. 1 The use of more than one
drug and the possibility that the use of a particular substance
may encourage the use of other more potent substances, are
also issues of concern. 1
Perry and Kelder1 explain that young people can be affected
physically, psychologically, socially and spiritually. The World
Health Organisation (WH0) 9 has detailed the many diseases
for which heavy drinkers are at increased risk and has
indicated that adolescence and early adulthood are periods
when patterns of problem drinking are established, and that
adolescents are more likely than older youth to engage in bouts
of heavy drinking!
In KwaZulu-Natal there are 2.3 million children aged
between 7 and 18 years. 10 The health of this large complement of
young people is of vital importance to the future of the country.
Substance use has many deleterious effects as described and
strategies need to be developed for what is both a health and
social problem. Studies have shown that delaying the initiation
of substance use is a useful preventive strategy, hence the
importance of targeting young people at an early age. 11
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Although studies have been undertaken in high schools in
the Cape Peninsula (where Flisher et al. 12 reported associations
between many types of substances), information is required for
schools in rural areas of KwaZulu-Natal. The aim of this study
was therefore to determine the prevalence and frequency of
substance use and associated factors (including age, gender,
and co-variation of substance use) among pupils in rural high
schools in this province.

Method
A cross-sectional study was carried out in September 2000 in
Ugu North district, southern KwaZulu-Natal (population
260 000), with 28 public high schools in one circuit under the
KwaZulu-Natal Department of Education and Culture. All
schools were included as this circuit was designated to be the
initial site of an intervention following this study. They were all
public schools and the majority were in rural areas (with no
reticulated water, pit latrines and limited facilities). Grade 10
pupils at all the high schools in the district completed a
questionnaire. At each school all the pupils in one grade 10
class were included, but if there was more than one grade 10
class the class was chosen randomly and the observations were
weighted in proportion to the number of grade 10 classes in the
school. The total number of pupils at each of these schools
ranged from 120 to 1 304.
A semi-structured questionnaire was developed based on
questions used in previous surveys and on focus group
discussions held with pupils. The questions included
demographic variables, and the current and lifetime use of
cigarettes, alcohol, cannabis and solvents. The questionnaire
was translated into Zulu and retranslated into English to
ensure clarity and then tested in one school to identify if there
were any problems. To encourage valid responses and since
use of some of the drugs investigated is illegal, the
questionnaire was completed anonymously. Field workers
handed out and collected the questionnaires in the absence of
the teacher, and monitored the classroom so that pupils could
complete their questionnaires confidentially. All pupils chose to
participate.

Ethical approval was obtained from the Ethics Committee of
the Nelson R Mandela School of Medicine, University of Natal.
Permission for the survey was also obtained from the
KwaZulu-Natal Department of Education and Culture and the
principals at each of the schools. Parents provided written
informed consent and pupils gave verbal consent.
The data were double entered using the Epi-Info 6.04 13
statistical package and analysed using Stata. 14 Univariate
associations between variables were tested using chi-square,
and logistical regression was used for the multiple variable
analysis and to calculate odds ratios (ORs) in relation to
baseline categories. All analysis was carried out taking account
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of the unequal selection probabilities and within-schools
clustering, using the survey estimation commands provided in
Stata. The results are presented as ORs with 95% confidence
intervals (Cis), indicating the likelihood of using the different
substances. Analysis of variance was used to test for
differences in substance use among schools.
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Results

Prevalence(%)

The 1 318 pupils who completed the questionnaire were in
grade 10 at the 28 schools and ranged from 13 to 29 years of
age, with a mean age of 17.04 years (standard deviation (SD)
1.87). The majority of pupils (63.9%) were under 18 years of
age. One-fifth of the pupils (18.9%) were 19 years of age or
older. Fifty-five per cent were females, and home languages
were Zulu (89.5%) and English (10.5%).

Table I. Prevalence (95% confidence interval) o£ reported
substance use among rural high school pupils by gende~ taking
into account weights and intra-cluster correlation of schools

Prevalence(%) (95% CD

1m

Substance use Males (N =: 545)

Females (N =666)

p-value

52.9 (45.4- 60.3)
Alcohol
Cannabis
16.9 (11.5 -24.0)
Cigarettes
13.1 (7.2- 22.5)
(one or more)
daily)
45.5 (38.6- 52.6)
Benzine
Thinners
34.6 (28.0 - 41.8)
Glue
17.0 (14.3- 20.1)
Petrol
16.4 (10.0- 25.0)
Cocaine
7.4 (3.4 - 15.2)
Crack
4.1 (1.0 -10.6)

25.5 (17.6- 35.3)
2.3 (1.3- 4.1)
2.0 (1.0- 4.1)

< 0.0001

< 0.0001
< 0.0001

18.8 (13.8 - 25.2)
10.8 (7.2 - 16.1)
6.6 (4.6- 9.4)
3.7 (1;7- 8.1)
1.3 (0.5 - 3.5)
1.3 (0.5- 3.6)

< 0.0001
< 0.0001
< 0.0001
< 0.0001
0.007
0.12

Table I details the reported prevalence of substance use and
includes smoking one or more cigarettes daily, but 30.1% of
male pupils and 6.1% of females had tried smoking cigarettes.
Of the respondents, 13.0% drank alcohol weekly, 4.9% two to
three times weekly, and 2.9% more than four times weekly. The
mean age at which pupils started drinking was 14.5 years
(SD 2.56), while for cigarette smoking this was 13.9 years
(SD 2.89). Among pupils under 16 years, for whom cigarette
smoking is illicit, 11.3% indicated that they had tried it and
more than half of these 13- 15-year-old pupils were regular
smokers who smoked at least one cigarette daily. Of the
smokers 82.8% had tried to stop smoking. Pupils over the age
of 19 years were more likely to smoke cannabis compared with
those under 15 years of age (OR 2.12, CI: 1.17- 3.84). Older
pupils(> 19 years) were also more likely to use crack (OR 7.3,
CI: 1.65 - 32.47) compared with those aged 15 years and under.
The extent of substance use varied significantly among
schools (Fig. 1) with regard to prevalence of reported use of
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Fig. 1. Variability in reported substance use among schools (N :: 28)
for alcohol, cigarettes and cannabis.
alcohol (p < 0.0001), cigarettes (p = 0.005) and cannabis
(p < 0.0001). At four schools more than half of the pupils
reported using alcohol, but few schools had large numbers of
cigarette smokers. At the majority of the schools (N = 20) less
than 10% of pupils reported using cannabis, and the size of the
school did not influence the prevalence of reported substance
use.
Logistic regression (Table II) showed that the odds of
smoking cigarettes and using alcohol and cannabis increased
substantially when other drugs were also used.

Table II. Association between pupils' use of tobacco, alcohol,
cannabis and other substances

Unadjusted odds ratio with 95%
Useofofuer _______c_o_cl_i_de_n_c_e_in~t~er_v_ru_s_a_ss_o_crn_t_ed
__w~i-th_:__~-substance Cigarette smoking Use of alcohol
Use of cannabis
Cocaine 11.11(5.32- 22.73) 5.26 (3.12- 9.09) 33.33 (12.50- 83.33)
Cannabis 10.18 (5.02- 20.66) 9.61 (5.20- 17.75)
9.61 (5.20- 17.75)
Alcohol
9.18 (4.47- 18.83)
Crack
6.25 (3.03 - 12.66) 9.09 (2.33 - 33.33) 9.09 (2.33 - 33.33)
Glue
4.07 (2.36 -7.02) 6.32 (4.40- 9.10) 8.53 (4.63- 15.71)
Thinners 3.71 (1.91 - 7.19) 5.99 ( 4.16- 8.64) 9.32 (5.28- 16.48)
Petrol
2.89 (1.41- 5.92) 5.26 (3.12- 9.09) 8.70 (5.26 ~ 14.20)
Benzine
2.15 (1.03- 4.50) 4.41 (2.91- 6.68)
4.87 (2.70 - 8.77)

When all the above drugs were included in a multiple
logistical regression analysis to adjust for the effect of the other
substances, the odds of being a cigarette smoker continued to
be significantly enhanced if use of alcohol (OR 10.23, CI:
5.88- 17.81) or cannabis (OR 8.59, CI: 3.34- 22.09) was
reported. When alcohol lise was the response variable in the
multiple regression, the odds of being a crack user were
enhanced (OR 7.46, CI: 0.39- 140.50), but the confidence
interval was wide since the sample of reported crack users was
small. The OR for pupils who drank alcohol also using benzine
was 2.71 (CI: 1.59 - 4.60). When reported use of cannabis was
the response variable, the odds of also using cocaine was 8.44
(CI: 1.63- 43.67), alcohol2.73 (CI: 1.08- 6.94), and glue 2.65
(CI: 1.32- 5.31).

There were no significant differences in the use of alcohol by
different age cohorts, defined as < 15 years, 15- 18 years and
> 18 years, but the odds of girls using alcohol were
significantly less (OR 0.28, CI 0.19- 0.43) compared with boys.
Girls were also significantly less likely to have ever smoked, to
smoke more than one cigarette a day, to smoke cannabis or to
use inhalants such as benzine, thinners, petrol or glue (p <
0.0005). Girls were also less likely to use cocaine (p < 0.007) but
there were no gender differences for crack (p = 0.12).
There were significant age differences for substance use, as
reported in Table III. Cigarette smoking and inhalation of
benzine were more likely to occur among the younger pupils,
while use of crack and cocaine were reported more frequently
among pupils over 18 years of age. Cannabis use was
significantly associated with the oldest pupils.

Table III. Association between pupils' use of tobacco, alcohol,
cannabis and inhalants by age (compared with pupils under 15
years of age)
Substance
Cigarettes
(ever smoked)
Cigarettes
(> 1 day)
Benzine
Crack
Cocaine
Cannabis

Age
(years)

Odds
ratio

95% CI

15-18

0.65

0.43-0.97

0.04

15-18
15-18
> 18
> 18
> 21

0.31
1.38
7.33
3.64
2.11

0.16- 0.56
1.03- 1.87
1.65-32.47
1.46-9.06
1.17- 3.84

< 0.001

E-value

0.03
0.01

0.007
0.02

Of the 19 pupils (2.5%) who reported using crack, 11 also
inhaled petrol (OR 26.0, CI: 8.91 - 75.80). The ORs for the other
inhalants were also high- for the use of thinners (OR 14.29,
CI: 7.18- 28.46), glue (OR 10, CI: 4.16- 24.56), and benzine (OR
5.26, CI: 2.72 - 10.20) versus not using these inhalants. There
was a significant likelihood that reported cocaine users would
also use other inhalants such as thinners (OR 14.29, CI: 7.1828.46), petrol (OR 12.35, CI: 7.34 - 20.78), and benzine (OR 5.2,
CI: 2.72 - 10.20) versus not using such inhalants.

Discussion
The results of this study indicate that substance use is a
problem in this predominantly rural area of KwaZulu-Natal,
with considerable variation among schools in terms of the
extent of pupils' reported substance use and the age of pupils
involved. To take cognisance of this, interventions would
therefore need to adopt various strategies. Female pupils
reported significantly less use than male pupils for alcohol and
all the other substances investigated in this study. Traditional
patterns of behaviour with regard to women smoking
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cigarettes in these communities would appear not to have
changed. It was also encouraging that fewer pupils under 18
years of age reported smoking cigarettes. The recent
antitobacco legislation prohibiting advertising may encourage
this trend. 15
Parry' indicates that alcohol is the main substance of abuse
in South Africa. This was confirmed in the present study, with
alcohol also the most commonly used substance among female
pupils. These results for pupils at rural KwaZulu-Natal schools
appear to differ from those reported for Cape Peninsula
students in 1990, with cigarette and alcohol use being lower,
solvent use higher and use of cannabis similar to those in rural
KwaZulu-Natal schools.'·' The prevalance of cigarette smoking
reported in this rural area was also lower than the overall 'ever
smoked cigarettes' prevalence reported in the Global Youth
Tobacco School-based Survey for South African grade 10 pupils
(50.4%). 16 However, the prevalence reported in that study
confirmed that black students were signficantly less likely to
smoke cigarettes, and that girls were also significantly less
likely than boys to be cigarette smokers. 1' The results with
regard to cigarette smoking would appear to follow the trends
reported in other South African studies, with males more likely
to be smokers.'·'
A problem identified in our study and also reported in a US
study of high school students, was that current smokers were
significantly more likely to report concomitant use of other
substances. 17 Substantial association between many forms of
substance use was also reported by Flisher et a/. 1' Although our
study was also cross-sectional, and we cannot know the time
sequence of the association, there may be a 'gateway' effect,
with pupils progressing from smoking cigarettes to the use of
other drugs. This emphasises the need for targeted
interventions to prevent smoking and underlines the
importance of the current South African antitobacco legislation
that aims to reduce smoking.
The prevalence of reported inhalant use among pupils in this
study was higher than that found by Rocha-Silva et al.,' who
reported a prevalence of 7.4% for youth aged 10- 21 years.
Pupils need to be made aware at a young age of the potential
problems that can result from sniffing these substances, and
they should be discouraged from initiating such practices.
Parry recommends education aimed at high-risk groups,
including teenagers.'
In their analysis of multivariate relationships among high
school students' behaviours, Flisher et a/. 12 found that alcohol
bingeing and smoking cannabis were predictors of sexual
intercourse. The problem of sexually active students who use
drugs being more likely to engage in high-risk sexual
behaviours such as not using condoms, having more partners,
and unintended pregnancy has been reported previously, 18 and
is of particular concern in KwaZulu-Natal with its high
prevalence of HIV I AIDS. This study suggests that it is
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important to reach pupils at an early age and to provide ageappropriate education to prevent substance use and to promote
healthy lifestyles.
Other studies undertaken in Africa among secondary school
pupils corroborate the problem of substance use, 19 the influence
of gender",·21 and that alcohol is the most commonly abused
drug. 21 The results of this study suggest a problem of multiple
drug use among pupils. Young people who start smoking at an
early age are also more likely to become regular smokers.
Tobacco, alcohol and cannabis have been shown to be 'gateway
drugs' leading to increased use of other illicit substances such
as cocaine.' Rural areas are not immune to a wider range of
drugs, with cocaine and crack mainly used by older pupils in
this study. The use of illicit drugs among older pupils over 18
years of age is cause for concern. Removing them from schools
may reduce the problem. This was confirmed subsequently at
one of the schools where educators reported that older pupils
had not been accepted and that this strategy had decreased the
drug problem at the school. For pupils, 'information should be
factual, realistic and evidence based' to 'put the risks of drug
use into perspective'."Peer education programmes in schools
have been shown to be the most successful interventions."
The questionnaire used in this study was based on survey
instruments previously used for high school pupils and
designed to monitor the prevalence of risk behaviours
involving tobacco, alcohol and other drug use. It was adapted
to focus on the relevant substances identified by pupils in prior
focus group discussions. Confirming the reliability of the data
proved difficult since the illegal nature of substances such as
cannabis, cocaine and crack necessitated the use of anonymous
questionnaires.
The data in this study apply only to youth attending schools
and are not representative of all youth- in KwaZulu-Natal it
is estimated that over one-quarter of a million of 7 - 18-yearolds are not studying.' These data are from one school circuit in
the province, indicating that in rural areas there is substance
use of both licit and illicit drugs. The extent to which the
results of this study can be generalised to other rural areas in
KwaZulu-Natal is not known, but the results suggest that
further studies are required. Since a large proportion of youth
attend school in KwaZulu-NataF this creates an opportunity
for targeting health promotion interventions that can provide
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young people with information, education and the skills to
help them avoid risk-taking behaviours.'
The study was funded by the Medical Research Council and we
express our appreciation. We would also like to thank the
principals, educators, parents and pupils at the schools.
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