
1   Background

Asthma, a public health concern both globally and in 
South Africa, is, also a chronic disease in children (To 
et al., 2012). This disease has an adverse impact on 
quality of life, resulting in an added burden on health 
care service delivery (To et al., 2012), which in turn 
has financial implications. Asthma can be defined as 
“a chronic inflammatory condition of the airways, 
which is usually allergic in origin and characterised by 
hyper-responsive airways that constrict easily in 
response to stimuli” (Lalloo et. al., 2000). A number of 
epidemiological studies have identified possible risk 
factors for asthma. Exposures to indoor air pollutants 
(Desalu et al., 2009; Oosthuizen, 2004; Mishra, 
2003,) the existing status of health and well-being as 
characterised by allergic reactions (Green, 2011; 
Desalu  e t  a l ,  2009;  Oosthu izen,  2004;  
Kurukulaaratchy, et. al. 2003), as well as lifestyle 
traits such as 'ever smoking' (Desalu et al, 2009; 
Oosthuizen, 2004; Mishra, 2003) and being 
overweight (Desalu et al., 2009; Chinn, 2003; Aaron 
et al., 2004; Oosthuizen, 2004) are some examples. 
Urbanisation is another risk factor for asthma 
identified as such through various studies, including 
studies from South Africa (To et al. 2012; Green, 
2011). A review on the prevalence of asthma in 
children in southern Africa concluded that “the 
prevalence of asthma in Southern Africa is high and 
has increased in all populations over the last few 
decades” (Green, 2011). An aspect that has, 
however, not been studied as comprehensively as 
the prevalence of asthma in South Africa, is whether 
there has also been an increase in the need for 
medication to control the asthma.

2   Methods

In 1990, the Vaal Triangle Air Pollution Health Study 
or VAPS, a comprehensive epidemiological study in 
the Vaal Triangle, South Africa, investigated the 
upper and lower respiratory health status of aged 
eight to 14 year-old schoolchildren attending different 
schools (Terblanche, 1998). The study, supported by 
Government and industries, was the result of 
concerns expressed by the public about the levels of 
air pollution and the respiratory health status of 
children in the Vaal Triangle. This area has since 
been declared an air pollution priority area, which is 
an indication that air pollution levels in the area are 
exceeding health standards. For the purpose of the 
current study (conducted in 2010) three of the 
schools that participated in the 1990 study were 
sampled and the respiratory health status of the 10-
year olds in these schools determined. These results 
were then compared to that of the 1990 VAPS study, 
using the original questionnaire data collected from 
10-year olds attending the same schools. Both 
studies investigated upper and lower respiratory 
illnesses, with a focus on the prevalence of these 
illnesses. Although the overall ethnicity profile in 2010 
was different from that of 1990, the socio-economic 
status of the study populations were very similar – the 
reason being that the same schools were used in both 
studies and that the participating children were from 
the same immediate environment. The results of the 
study were published in a Masters dissertation 
(Mundackal, 2014) with more publications being 
envisaged. Asthma was among the illnesses for 
which the prevalence was determined. In addition, 
information available from both studies included 
whether the asthmatic children were taking 
medication for their condition. However, no 
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information for either study was available on the 
severity of the asthma as measured by lung function 
(as recommended by an expert panel from the 
National Heart, Lung and Blood Institute, US 
Department of Health and Human Services, 2007). 

In 2013, the data of both these studies were further 
explored. The aim was to compare the ten-year-old 
asthmatic children's need for medication in 1990 to 
that of ten-year olds in the 2010 study and to examine 
whether the difference between the two groups is 
statistically significant. The results are reported here. 
A sample of three schools in the Vaal Triangle (one 
each f rom Saso lburg ,  Vereen ig ing  and 
Vanderbijlpark) were randomly selected from the 
schools that participated in the 1990 VAPS study. 
Questionnaires from children (n=271) who attended 
these three schools in 1990 were extracted and 
compared to data collected during the 2010 study 
(Mundackal, 2014). The 2010 study population 
included all 245 ten-year-old children from the 
sample of the three schools. Both the 1990 and the 
2010 studies were designed as a cross-sectional 
study, thus giving a snap-shot in time of the 
respiratory health status of the children. 
Questionnaires completed by the parents of the 
children were used to characterise the respiratory 
health status and risk profiles of the participating 
schoolchildren. 

Questions focused on demographics, socio-
economic status, crowding, housing characteristics, 
sources of indoor pollution and respiratory health. 
Ethical clearance was obtained from the CSIR 
Research Ethics Committee (REC number: 
03/2010). Questionnaire data from both the 1990 and 
2010 studies were captured in EpiData by double-
entry. Thereafter the data were transferred to STATA 
release 10, after which univariate and multivariate 
analyses were done. During the univariate analysis, 
associations between risk factors (variables) and 
asthma were determined and results reported as 
Odds Ratios (ORs) together with the 95% confidence 
interval (CI) and the p-value. 

An OR of less than 0.80 and greater than 1.20 in 
tandem with a p-value less than 0.20 were used as 
initial cut-off points for significance (this ensured that 
the majority of exposure variables, inclusive of 
confounders were extracted to the next stage of 
regression analyses). All statistically significant 
variables were further considered for multivariate 
analysis, during which associations were 
investigated by means of forward and backward 
stepwise regression. Significance was set as a p-
value of less than or equal to 0.05. Here, “prevalence” 
of asthma was determined by a positive answer to the 
question whether the child has ever been diagnosed 
with asthma by a doctor. The need for medication to 
control the condition was determined by a positive 
answer to the question whether the child was on 
asthma medication at the time of the study, as 
information on the frequency and severity of attacks 
and hospitalisation was not available from the 
questionnaires.

3   Results

The prevalence of asthma as well as that of asthmatic 
children on medication for both 1990 and 2010 is 
shown in Table 1 (Appendix A), together with the p-
values of the differences between the two studies. 
The difference in prevalence of asthma during the two 
study-years was statistically significant (p-value < 
0.05). The difference in the percentage of children 
who had ever been diagnosed with asthma and was 
reportedly on medication in 1990 and 2010 was 
however, not statistically significant (p=0.81).

Table 1. Prevalence of and treatment for asthma in 
10-year olds from three schools in the Vaal Triangle in 
1990 and 2010.

4   Discussion

It is evident from Table 1 that, although the 
prevalence of doctor-diagnosed asthma increased 
significantly between the two studies, the need for 
treatment for the condition in 2010 was not 
statistically different from that in 1990. This finding is 
in contrast with a finding in the United Kingdom (Ng-
Man Kwong et al., 2001). Their study started in 1991 
when they determined the prevalence of asthma and 
the severity of symptoms in children between 8 and 9-
years old who attended the same school. Eight years 
later (1999), the study was repeated at the same 
school, again including children aged between 8 and 
9 years. Concurrent with the current study, they found 
a statistically significant increase in the prevalence of 
asthma between the two studies (10.3% to 13.0%; p = 
<0.001). However, medication use also increased 
statistically significant (16.9% to 20.0%; p = <0.001) 
although severity did not. A relatively large number of 
children without asthma symptoms were found to be 
on medication in the UK study, resulting in them 
arguing that the results may suggest overtreatment 
(Ng Man Kwong et. al., 2001), which does not seem to 
be the case in the Vaal Triangle study. The current 
study results corroborate the findings of another 
study conducted in the Vaal Triangle in 2003. In this 
study, the prevalence of asthma in ten-year olds who 
were in Grade 5 in 1990 was compared to their 
asthma status 13 years later when they were young 
adults of 23 years old. In the 2003 study, 16% or 29 
individuals indicated that they had been diagnosed 
with asthma at some stage in their lives. In 1990, 
when they were ten-years old, only 7% (12) of these 
individuals had been diagnosed with asthma. The 
asthma prevalence in the same individuals thus 

Year % Asthma 
prevalence

P-value
 

% 
Asthmatic 
children 
on 
medication

P-value
 

1990 12.41% 
(33/266) 0.03

30.3% 
(10/33) 0.81

2010 19.26% 
(47/244)

27.6% 
(13/47)
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increased with age (Oosthuizen, 2004a). However, in 
1990, 58% (7/12 individuals) of the ten-years old 
children diagnosed with asthma were reportedly on 
medication, while 38% of asthmatics (11/29) were on 
medication in 2003 (Oosthuizen, 2004a). Thus, 
despite the fact that the prevalence of asthma had 
more than doubled, fewer individuals were on 
medication to control the condition, thus there is no 
evidence of overtreatment. In terms of air quality, it 
should be noted that the areas where the three 
schools are situated were fully electrified and nearly 
100% of households used electricity as main energy 
carrier for cooking in both studies. In the 1990 study, 
the sulphur dioxide (SO ) and oxides of nitrogen 2

(NO ) levels recorded at different stations in the area x

were considered acceptable as they were below the 
guidelines at the time (Oosthuizen, 2004a). However, 
a maximum total suspended particulate (TSP) 

3concentration of 284 µg/m  was measured. At the 
3time the South African guideline was 350 µg/m  and 

3the US-EPA standard 260 µg/m  (Oosthuizen, 
2004a). In the 2010 study, levels of SO and NO  2 2

recorded at different stations were complying with 
standards but 24-h levels of PM  were in exceedance 10

3of the South African standard of 120 µg/m . A 
3maximum of 230 µg/m  was measured at one station 

(SAAQIS, 2012).

5   Conclusion

We provide data which indicates that, although the 
prevalence of asthma increased between 1990 and 
2010 in ten-year-old children attending the same 
schools in the Vaal Triangle, a smaller proportion of 
these asthmatics were on medication in 2010, 
indicating that the demand for medication to control 
the condition may not have increased as well. The 
reasons for these findings could be investigated in 
follow-up studies.
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