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Injury-related behaviour among South African high-school
students at six sites
Alan J :Flisher, Catherine L Ward, Holan Liang, Handsome Onya, Nomfundo Mlisa, Susan Terblanche, Arvin Bhana,
Charles D H Parry, Carl J Lombard

Objectives. To document and compare prevalence rates of
adolescent injury-related risk behaviours at six sites in South
Africa.
Design. The identical self-administered instrument was used at
ail sites. Prevalence rates (with 95% confidence intervals) were
calculated taking the multistage cluster sampling strategy into
account.
Setting and subjects. In Cape Town, Durban, Port Elizabeth and
Mankweng participants were drawn from either grades 8 or
9, and grade 11, while in Queenstown and Umtata they were
drawn from grade 11 only. We selected 39 schools in Cape Town
and Durban, 33 in Port Elizabeth and 20 in each of the rural
areas.
Outcome measures. Road-related risk behaviour, violence, and
suicide attempts.
Injuries are among the leading causes of death and contribute
substantially to the global burden of disease, particularly in
the developing world. 1 In South Africa homicide and traffic
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Results. Across the sites there were high rates of risk behaviour
in all domains. For example, in the 12 months preceding the
survey an estimated 52.8% of grade 11 males in Cape Town had
travelled in the front seat of a motor vehicle without a seatbelt,
33.0% of grade 8 males in Mankweng had bullied others, while
44.5% of the same group had been bullied, and 18.6% of females
in Port Elizabeth had attempted suicide. Rates were lower in
rural areas for behaviour involving motor vehicles, but there
were no consistent urban-rural findings for violence-related
behaviour. Females were at higher risk of suicidal behaviour
and males were at higher risk of other injury-related behaviour.
Conclusions. There is a need for effective interventions to
reduce the extent of injury-related risk behaviour in adolescents
in urban and rural settings.
S Afr Med J2006; 96: 825-830.

accidents are among the leading four causes of mortality, and
contribute even more to the burden of disease. 2 Adolescents,
in particular, contribute significantly to this injury burden, as
shown for example by a study in Pennsylvania in 1993 where
juvenile violent crime accounted for 46.6% of total victim costs
from all violent crime. 3 In South Africa, a study on injuries on
farms 4 showed that 46.6% of injuries were not work-related,
and of those, nearly one-third were sustained by children and
youth under the age of 20.
However, injury data illuminate only a small part of the
picture. Injury-related risk behaviours increase the probability
of injury and should be the target of preventive efforts. Such
risk behaviours include road-use behaviour (such as failure
to use a seatbelt or motorcycle helmet, and travelling with an
intoxicated driver), carrying a weapon, bullying and suicidal
behaviour. Despite the extent of injuries among South African
adolescents, relatively little research on risk behaviour is
available.
A previous study5 among Cape Town high-school learners
showed trends similar to those found internationally. However,
the data were collected in 1990, and were restricted to
adolescents living in Cape Town. It is important to assess risk
behaviours regularly in order to determine where prevention
efforts are succeeding or failing. A more recent youth riskbehaviour survet has provided national and provincial data on
prevalence rates. While such data are essential, this aggregation
makes it difficult to compare specific cities or regions and study
urban-rural differences. Examining specific cities or regions
provides greater contextual understanding in terms of specific
prevention opportunities and needs.
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This article reports on injury-related risk behaviours from
three urban settings (Cape Town, Durban and Port Elizabeth)
and three rural settings (Mankweng in Limpopo Province and
Queenstown and Umtata in the Eastern Cape). Specifically,
we aimed to document rates of involvement in selected risk
behaviours in each setting, stratified by grade and gender, and
to compare prevalence rates across gender, grade and setting.

The questionnaire was translated from English into Afrikaans,
Xhosa, Zulu and Sepedi, and then checked by back-translation.
There is evidence of satisfactory test-retest reliability in English
and Xhosa. 7•8 Within the questionnaire, students were asked
whether they had ever used a fictitious substance ('Derbisol').
Those who responded positively to this question were excluded
from the study.

Methods

Procedure

Separate surveys were conducted at six sites using multistage
sampling strategies. Survey data were gathered using the
identical instrument. Participants and procedures for each
study are described below.

The studies were approved by the relevant research ethics
committees at the participating universities and permission to
conduct the study was obtained from the relevant education
departments and the principals of the selected schools.

Participants
In Cape Town, Durban and Port Elizabeth a multistage
stratified random sampling strategy was used to select schools,
while in the three rural areas no stratification was used as
the schools were relatively homogeneous in terms of student
demographic characteristics. We stratified Cape Town and
Durban schools by postal code groupings, as areas with the
same postal code tend to be relatively homogeneous with
regard to socio-economic status and racial composition. In
Port Elizabeth, we stratified the schools by their historical
racial classification into four strata: historically white schools,
historically coloured schools, historically black schools, and
'other'. In the three urban areas we selected a number of
schools from each stratum such that the number of schools was
proportional to the number of students within that stratum.
Within each stratum (for the urban schools) and for all the
schools (in the three rural areas), we selected the required
number of schools such that the probability of selection was
directly proportional to the size of the school. We selected 39
schools in Cape Town and Durban, 33 in Port Elizabeth and 20
in each of the rural areas.
Within each school we then randomly selected two grade
11 classes, and from their combined class lists we randomly
selected 40 students. In Cape Town, Durban and Mankweng
we followed the same procedure with grade 8, and in Port
Elizabeth with grade 9 learners.

Measure
The instrument comprised a self-administered adolescent riskbehaviour questionnaire, as used in the previous risk-behaviour
study. 5 Questions were on demographics, transport-related
behaviour (such as failure to use a seatbelt, travelling in a
car with an intoxicated driver and failure to use a motorcycle
helmet), carrying a weapon, and suicidal behaviour. Two
questions on bullying were added for this study; viz.: 'During
the past 12 months have you bullied anybody at school?' and
'During the past 12 months, have you ever been bullied at
school?'. Time scales for all behavioural questions referred to
the past 12 months, except in the case of weapon carriage where
the time scale was the past 4 weeks. Questions required only a
'yes' or 'no' response.
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We administered the questionnaires in the classroom, and no
members of the school staff were present during administration
of the questionnaires. Participants were assured that their
responses would be anonymous and confidential, and they
were seated so that they could not see the responses of their
classmates.

Analysis
We obtained prevalence estimates with 95% confidence
intervals (Cis), stratified by site, grade and gender. Weighted
data analyses were carried out to take account of the multistage
sampling strategy, using Stata 8's suite of survey commands. 9
For all sites 'school' was specified as the cluster, and in the three
cities the additional stratification was also specified. Sampling
weights were computed using the number of learners in the
school, the number of learners in the grade (of a specific school)
and the number of learners sampled from the grade. All
prevalence rates were calculated as proportions of the whole
population. For questions contingent on having ever ridden
or driven a motor vehicle or motorcycle, prevalence rates were
calculated as ratios of the number of students who participated
in the risk behaviour (e.g. had ridden a motorcycle and had
failed to use a helmet) to the population as a whole (e.g. those
who had either not ridden a motorcycle, or who had worn a
helmet while riding a motorcycle).
We compared the results between sites for each gender
(within each grade) and for each grade (within each gender).
In comparing two groups, if the 95% Cis did not overlap, this
was considered a significant (p < 0.05) difference between the
groups. 10 If the Cis overlapped but not to the extent that the
point estimate of one group was contained within the CI of the
other group, this was considered an indication of a marginally
significant difference between the groups. 10 If they overlapped
to the extent that the point estimate of one group was contained
within the CI of the other group, we could not draw any
conclusions. 10

Results
The number of learners in each stratum and their ages are
given in Table I. The proportion of males varied between
42.6% and 49.1 %. The prevalence rates and 95% Cis of selected
risk behaviours, stratified by site, grade and gender, are
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presented in Table II. There were high rates of risk behaviour
in all domains. For example, with regard to the road-related
behaviour of grade 11 males in Cape Town, 52.8% had travelled
in the front seat of a motor vehicle without a seatbelt, 27.0%
had travelled as a passenger in a car with an intoxicated driver,
and 18.9% had failed to use a motorcycle helmet. With regard
to violence-related behaviour, 13.9% of grade 11 males in
Queenstown had carried a knife to be used as a weapon, and
33.0% of grade 8 males in Mankweng had bullied others, while
44.5% of the same group had been bullied. As far as suicide
attempts were concerned, 18.6% of females in Port Elizabeth
reported having made a suicide attempt.
There was a tendency for rates of injury-related risk behaviour
to be lower in the rural than the urban sites. For the items
involving motor vehicles, the rates of risk behaviour tended
to be lower in the rural settings. For seatbelt non-use, the rates
were significantly lower for each of the rural settings compared
with each of the urban settings, except for seatbelt non-use
among grade 8/9learners. In this group the rates for the only
rural setting for which data were available (Mankweng) did
not differ significantly from the rates for females in any of
the urban settings and from the rates for Port Elizabeth males
(although the letter was marginally significant). With regard
to travelling as a passenger in a car with an intoxicated driver,
the rates among grade 8 and 9learners in Mankweng (the only
rural site for which data were available) were significantly
or marginally significantly lower than for each of the urban
sites. For grade 11 Mankweng and Queenstown learners, the
rates for travelling as a passenger in a car with an intoxicated
driver were significantly or marginally significantly lower than
for each of the urban sites. The rates for Umtata males and
females did not differ from those of either of the urban sites.
Queenstown grade 11 males were significantly or marginally

significantly less likely to report helmet non-use than those
in any other setting. Except for grade 11 females, Mankweng
learners were significantly or marginally significantly less likely
to carry a knife to school to be used as a weapon than those in
other settings. Port Elizabeth grade 11 males were significantly
or marginally significantly less likely to carry a knife to school
to be used as a weapon than their counterparts from any other
setting, except Mankweng. Rates of knife carrying among grade
11 males in both Umtata and Queenstown did not differ from
rates in Cape Town and Durban. There were no consistent
inter-site differences for either of the bullying items, except
that the rates for Queenstown grade 11 students for bullying
others were significantly or marginally significantly lower than
for all other settings (except for Durban females). With regard
to suicide attempts, rates were significantly or marginally
significantly higher for Port Elizabeth grade 9 male and female
learners than for their counterparts in other settings.
Except for suicide, males were more likely to be involved
in violence-related behaviour than females. There were only
4 subgroups for which this was not the case, and in none of
these instances was the difference significant or marginally
significant. Conversely, in the subgroups where males were
more likely to be involved, the difference was significant or
marginally significant in the majority of cases. Females were
more likely than males to attempt suicide in all subgroups, with
the difference being significant or marginally significant in 4
cases.
The findings regarding grade differences were not consistent
between behaviours. With regard to seatbelt non-use and being
a passenger in a car with an intoxicated driver, rates were
higher for the grade 11 learners than for the grade 8 learners,
except for male and female learners from Mankweng for
seatbelt non-use. Of the 14 comparisons, 9 were significant or

Table I. Demographic description of sample
Grade 8 (Cape Town, Durban,
Mankweng)
Grade 9 (Port Elizabeth)
Males
Number

Age (yrs) (mean,
95% Cl)

CapeTown
Durban
Port Elizabeth
Umtata
Queenstown
Mankweng
CapeTown
Durban
Port Elizabeth
Umtata
Queenstown
Mankweng
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Females

625
528
517

812
684
634

370

393

14.3 (14.0- 14.6)
14.5 (14.1 - 14.8)
15.9 (15.5 - 16.3)

14.0 (13.8 -14.2)
14.2 (13.8- 14.5)
15.4 (15.2 - 15.7)

14.8 (14.4- 15.2)

14.2 (13.8 - 14.5)

Grade 11
Males
581
497
454
325
336
370
17.5 (17.0- 18.0)
17.5 (17.1- 18.0)
17.7 (17.4- 18.1)
19.4 (19.0 -19.9)
19.7 (19.4- 20.1)
18.5 (18.0 -19.1)

Females
868
690
660
473
450
402
17.3 (16.9- 17.8)
17.3 (17.0- 17.7)
17.5 (17.2 -17.8)
18.8 (18.3- 19.3)
19.6 (19.0- 20.2)
17.7 (17.0- 18.4)
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marginally significant. There were no consistent findings with
regard to motorcycle helmet non-use and knife carrying, with
no significant or marginally significant findings for either of
these domains. With regard to both perpetration and being
a victim of bullying, rates were higher in grade 8 than grade
11, even though only 4 of the comparisons were significant or

marginally significant. In the case of suicide attempts there
were no consistent grade differences.

Discussion
This study provides prevalence rates for several injury-related
risk behaviours among high-school learners from six diverse

Table II. Risk behaviours - prevalence (95% Cl) as percentage of the population *
Grade 8 (Cape Town, Durban, Mankweng),
Grade 9 (Port Elizabeth)
Males
CapeTown
Durban
Port Elizabeth
Umtata
Queenstown
Mankweng

37.3 (31.6 - 43.1)
37.6 (31.7- 43.4)
29.1 (22.4- 35.8)

28.1 (22.3 - 33.9)
33.3 (27.3 - 39.3)
25.8 (21.4 - 30.3)

20.6 (13.5 - 27.8)

24.7 (14.7. 34.7)

CapeTown
Durban
Port Elizabeth
Umtata
Queenstown
Mankweng

8.6 (5.5 -11.8)
10.9 (7.1 -14.6)
18.0 (13.4- 22.6)

8.5 (5.2 ~ 11.8)
9.6 (5.4- 13.8)
15.4 (11.9 - 19.0)

tL3 (1.3 - 7.3)

5.0. (2.1 - 8.0)

Noncuse of
motorcycle
helmett

CapeTown
Durban
Port Elizabeth
Umtata
Queenstown

16.2 (13.4- 19.0)
14.3 (10.6- 18.0)
16.1 (10.1 - 22.1)

Carried a knife to
school to be used
as a weapon (past
4weeks)

CapeTown
Durban
Port Elizabeth
Umtata
Queenstown
Mankweng
CapeTown
Durban
Port Elizabeth
Umtata
Queenstown
Mankweng

Front passenger,
noseatbelt

Passenger in car
with intoxicated
driver

Bullied others

Been bullied

•
lBJ

Females

Actually trying
to commit
suicide'

Grade 11
Males

Females

52.8 (46.8 - 58.8)
40.4 (32.0 - 48.7)
42.1 (35.4 - 48.7)
23.6 (15.5- 31.7)
19.1(14.1 c 24.0)
17.1 (12.6- 21.6)

40.5 (35.2 - 45.8)
36.3 (29.4- 43.1)
28.5 (23.5 - 33.6)
15.7 (9.8- 21.7)
16.6 (12.0- 21.1)
13.6 (8.2 - 18.9)

27.0 (22.1 - 31.9)
25.6 (17.6- 33.5)
25.1 (19.4- 30.9)
26.7 (19.9- 33.5)
16.1 (10.1- 22.1)
5.8 (3.1 - 8.6)

23.7 (18.9 - 28.4)
16.4 (10.8- 21.9)
20.1 (15.6 - 24.5)
18.8 (15.1 - 22.4)
10.6 (6.1 -15.1)
5.5 (2.3- 8.6)

11.2. (8.2- 14.1)
4.0 (2.0 - 6.0)
10.5 (7.2 ~ 13.8)

18.9 (13.6 - 24.1)
11.3 (5.9- 16.6)
15.7(11.6- 19.8)
15.8 (11.2- 20.4)
5.2 (2.3 - 8.0)

9.8 (7.6- 12.1)
4.9 (1.5 - 8.2)
6.6 (3.8 - 9.4)
8.3 (5.2 - 11.4)
7.6 (3.8- 11.3)

10.3 (7.7- 13.0)
8.2 (5;2 - 11.2)
5.9 (3.5 - 8.3)

1.6 (0.5 - 2.7)
1.9 (0.5- 3.2)
2.5 (0.3 - 4.7)

2.9 (0.7 - 5.1)

0.2 (0.0 - 0.9)

11.2 (8.3- 14.1)
12.6 (7.6 - 17.5)
5.5 (3.6 - 7.5)
12.3 (7.3- 17.2)
13.9 (10.6 -17.0)
3.0 (1.0- 5.1)

1.3 (0.6 - 2.1)
2.1 (0.5 - 3.7)
0.8 (0.2- 1.4)
1.6 (0.6- 2.6)
0.6 (0.0 - 1.5)
0.3 (0.0- 0.8)

27.7 (22.7 - 32.7)
17.8 (13.1 - 22.4)
20.1 (15.0 - 25.3)

16.4 (13.5- 19.3)
13.8 (8.9 - 18.7)
10.7 (7.3- 14.0)

33.0 (20.0 - 46.0)

16.1 (li.4- 20.8)

22.9 (18.1 - 27.7)
21.0 (15.4- 26.7)
18.8 (14.4- 23.3)
12.9 (8.2- 17.7)
7.7 (4.2- 11.1)
23.1 (16.5- 29.7)

14.5 (11.0- 17.9)
9.5 (5.6 " 13.3)
9.7 (7.0 -12.4)
12.2 (8.5 - 16.0)
6.4 (3.8- 9.0)
10.5 (7.0- 13.9)

CapeTown
Durban
Port Elizabeth
Umtata
Queenstown
Mankweng

42.2 (36,1 - 48.3)
35.6 (30.1- 41.3)
24.3 (18.1 - 30.4)

31.5 (26.6 - 36.5)
24.9 (19.1 c 30.7)
18.8 (14.5 - 23.2)

44.5 (33.9- 55.1)

30.8 (22.5- 39.0)

27.2 (22.4- 32.0)
19.4 (14.1 - 24.7)
18.7 (11.3 - 26;2)
22.0 (16;4 - 27.6)
22.3 (18.6 - 26.0)
43.2 (33.6 - 52.8)

27.3 (23.0 - 31.6)
14.7 (10.4- 19.1)
14.6 (11.9- 17.4)
19.3 (15.2- 23.4)
23.7 (19.1 - 28.3)
25.1 (20.3 - 30.0)

CapeTown
Durban
Port Elizabeth
Umtata
Queenstown

5.6 (3.1 - 8.2)
5.4 (3.0 - 7.8)
8.7 (6.2- 11.1)

13.2 (9.5- 17.0)
6.9 (4.7 - 9.1)
18.6 (15.1 - 22.1)

6.5 (3.9- 9.1)
4.2 (1.7- 6.7)
10.5 (4.8- 16.2)
11.6 (5.2- 17.9)
2.0 (0.4 - 3.5)

14.0 (11.2- 16.8)
10.4 (7.7- 13.2)
11.9 (8.4 -15.4)
12.6 (7.7- 17.4)
4.2 (2.0 - 6.3)

*The time frame for all. items was 1 year, except for the item involving knife-carrying (for \'lhich it was 4 weeks).
t Question not asked at the Mankweng site.
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settings (including three urban and three rural settings),
which allowed for inter-site comparisons. At each site an
identical questionnaire was administered to a large sample of
learners, selected using similar or identical multistage cluster
approaches. The statistical approach was appropriate for the
multistage cluster samples.

been attributed to biological determinants, a greater propensity
for risk taking in general, and a tendency to act out violent
attitudes owing to processes of socialisation.5 In South Africa
such socialisation processes are particularly pertinent since
rigid definitions of maleness exist which convey stereotyped
images of power and dominance. 5

High rates of adolescent injury-related behaviour occurred
in both urban and rural settings in South Africa, in both
genders, and all the grades studied. Although comparison with
international studies is hampered by differing methodologies,
study populations and definitions of risk behaviour, it would
appear that there are no consistent and marked deviations
from the findings obtained in previous studies (conducted in
developed countries). 11 There was a tendency for rates to be
lower in rural areas (especially Queenstown and Mankweng)
than urban areas for items involving cars or motorcycles.
This probably reflects reduced access to these modes of
transport. However, as development takes place and these
areas become characterised by more features of urban living,
one can expect these rates to increase. While it is clear that
interventions are urgently needed in urban settings, it is equally
important to ensure that there is recognition of the dangers of
increasing development (for example increased involvement
in motor vehicle collisions) and the importance of preventive
interventions. These interventions should include health
education and health promotion, and law enforcement to
prevent motor vehicles without seat belts from being allowed
on the road and to apprehend people who engage in the risk
behaviours that were addressed in this study.

Two grade-related findings merit comment. First, seatbelt
non-use and being a passenger in a car with an intoxicated
driver were more common among the grade 11 students. This
could be because learners in higher grades have increased
access to motor vehicles. Second, involvement in bullying,
as perpetrator or victim, was more common in grade 8 than
grade 11. It is possible that a certain proportion of bullying is
a developmental phenomenon in that it is yoked to younger
adolescence (or younger age groups), or that those involved in
bullying are more likely to drop out of school. Again, further
research is required to elucidate this issue.

Rates of knife carrying were relatively low in Mankweng but
not the two Eastern Cape sites, and there were no consistent
differences in the rates of involvement in bullying, either as
perpetrator or victim. This is consistent with the international
literature, which suggests that the rates in rural areas are the
same as or higher than in urban areas. 12•13 Suicide rates were
lower for Mankweng and Queenstown than for the other
sites. It is possible that a greater degree of social cohesion and
reduced access to means of suicide (such as high buildings,
weapons and poisons) in these rural sites serve as protective
factors. There was a particularly high rate of suicidal behaviour
among Port Elizabeth grade 9 females (18.6%). Further research
is necessary to determine whether these findings can be
replicated. If this is the case, it will be necessary to unearth the
reasons for these phenomenona with a view to implementing
preventive strategies.
The finding that females are at higher risk of suicidal
behaviour and males are at higher risk of other injury-related
behaviour is consistent with previous local and international
findings. 5•6•14 The higher rates of suicidal behaviour among
females has been ascribed to their being more reflective and
less likely to direct their aggression outwardly than males. 5 The
higher rates of other injury-related behaviour among males has

September 2006, Vol. 96, No.9 SAMJ

This study has some limitations. First, it was based on selfreport data; as such the reported rates may be lower than the
actual rates as adolescents may have been reluctant to report
their engagement in illegal or dangerous activities. However,
in conducting the study a great deal of care was taken to
assure participants of confidentiality and anonymity. Second,
the study was limited to adolescents who were attending
school on the day of the survey. This could be a systematic
bias as those who had dropped out of school or who were
absent on the day might also be at higher risk of engaging in
risk behaviourY Third, the questionnaire was administered
in one of five languages (Afrikaans, English, Pedi, Xhosa and
Zulu). It is possible that the original English meaning of a
question may not have been achieved precisely in one or more
translated versions. However, considerable care was taken in
the translation process as outlined above.
The main implication of the above findings is that
intervention measures are needed to reduce the extent of
injury-related risk behaviour in both urban and rural settings,
and hence the burden of morbidity and mortality attributable
to injury. Some such interventions are generic in that they are
applicable to all the behaviours reported, such as increasing
the amount and quality of information that is available to
adolescents engaging in the risk behaviours. Another example
of a generic intervention is the use of student opinion leaders
to change social norms in a direction that is less conducive to
risk behaviours, for example through reducing the extent to
which bullying is tacitly condoned. Other interventions are
targeted in that they are pertinent for a subset of behaviours
only. These include more consistent legal enforcement of
road-related behaviour such as failure to use seatbelts, and
the identification of adolescents at risk for suicide. In addition
to the prevention of injury-related behaviour, medical
practitioners and other health care providers need to be aware
that many of their adolescent patients are engaging in such
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risk behaviours. Such awareness will result in higher detection
rates, and hence a higher probability that their patients will
receive the optimal medical and psychological interventions for
the sequelae of involvement in such risk behaviours.
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