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Background. The prevalence of asthma, the most common respiratory disease in children, has increased in many low- and middle-income
countries (LMICs), particularly in Africa. Despite poor infrastructure and limited resources, researchers in southern Africa have sought
to determine the prevalence of childhood asthma, with variable results reflecting actual differences as much as methodological limitations
and biases.

Objective. To collate and report findings from studies on the epidemiology of childhood asthma in southern Africa.

Method. A review of the literature was undertaken.

Results. The prevalence of childhood asthma in southern Africa is variable but has increased over the last four decades, particularly in South
Africa (3.17% to 21.29%). Methods used to assess the burden of asthma have been in the form of questionnaires, bronchial hypersensitivity
provocation tests, lung function measurement and fractional exhaled nitric oxide (FENO).

Conclusion. The prevalence of childhood asthma is increasing in rural and urban areas in southern Africa. Research collaboration driven by
a better understanding of the heterogeneous nature of asthma can improve challenges faced in evaluating the burden of asthma in African

countries.
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Asthma is characterised by chronic airway inflammation, variable
airway obstruction and bronchial hyperresponsiveness (BHR).[! It
has been generally accepted that respiratory allergic diseases were
rare in Africa, particularly among rural black Africans, to such
an extent that terms to describe allergic conditions are relatively
new. Poor research infrastructure, and lack of diagnosis and access
to healthcare, remain challenges in Africa that impact on our
understanding of the burden of asthma in low- to middle-income
countries (LMICs). To date, despite the knowledge that asthma is
the most common non-communicable respiratory condition in
children, many countries in Africa have no guidelines on diagnosis
and management of asthma, and research in this field is still lacking.

Epidemiological studies that measure asthma characteristics,
particularly BHR, have been most preferred when assessing asthma
prevalence in South Africa (SA).?7 Unfortunately, BHR is not sensitive
and lacks concurrent measurement of airway inflammation, a major
feature of asthma. Symptom questionnaires have better sensitivity and
are therefore the method of choice when a study aims to compare
differences in prevalence of asthma between populations. In contrast,
BHR, with better specificity, is most appropriate to explore reasons for
the differences in asthma prevalence.®

One of the first prevalence studies on asthma in Africa was a
questionnaire-based study performed in Rhodesia (now Zimbabwe)
in 1975, where symptoms were assessed in 9 287 participants older
than 5 years.”) Asthma prevalence of 1.6% in adults was similar to
that of high-income countries (HICs) but was lower in children and

adolescents <20 years, at 1.2%. The authors hypothesised that the
relative rarity of childhood asthma was due to a protective effect by
parasitic infestation. Prior to this study, Wesley et al.l"! described a
cohort of black African children admitted with bronchospasm and
found that this was more likely due to pulmonary infections when
compared with white and Indian children who had a history of
previous wheeze and family history of asthma.The admission rate
for asthma among black children during a 5-year period (1963 -
1967) was 0.02% when compared with 0.79% and 0.77% for white
and Indian children over the same period, respectively. The authors
proposed that even though asthma was rare in black African children,
more would present with asthma and allergic disease similarly to their
white and Indian counterparts as they became more exposed to similar
socioeconomic environments. In 1979, using exercise-induced BHR,
van Niekerk et al.”! demonstrated a rural-urban divide between 1 375
children of the same ethnic background living in rural Transkei and
urban Gugulethu, Cape Town. Of the 23 (1.67 %) children who had
exercise-induced bronchoconstriction (EIB), only one child resided in
the rural area, reflecting a 20-times difference in asthma prevalence
in urban (3.17%) compared with rural children (0.14%). It is thought
that the findings were most likely due to differences in environmental
exposures as these children had a similar genetic background.

More than a decade later, in the 1990s, the rural-urban difference was
still evident in Zimbabwe, where reversible airways obstruction was
found in urban (5.8%), rural-urban (3.1%) and rural (0.1%) children.!!
The prevalence of asthma was found to be similar in white (5.3 %
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trend in asthma prevalence coupled with risk factors such as obesityand
increasing allergen sensitisation.’**! Most recently, a more appropriate
and complementary combination of symptom questionnaires and BHR
has been used in epidemiological studies.

As asthma understanding and availability of resources improve, a
judicious combination of methodologies considering the heterogeneous
nature of asthma is expected in clinical practice and research. A
small but increasing number of studies are beginning to incorporate
symptomatology, environmental questions and measures of lung
function, airway inflammation and atopy. One such study conducted
in 2017 in 590 children aged 9 - 11 years assessed ambient air pollution
exposure and its role in asthma prevalence and induction. The
ISAAC questionnaire was administered to caregivers, and pulmonary
assessment included spirometry and fractional nitric oxide (FeNO),
and aeroallergen sensitisation was measured using the Phadiatop test
(Phadia AB, Sweden).!"® The prevalence of doctor-diagnosed asthma
was 3.4%, with only half on treatment, while a much higher prevalence
of asthma was identified by symptoms (12.9%), airway obstruction
(17.6 %) and airway inflammation (10.2%). Associated risk factors for
wheeze were dampness (odds ratio (OR) 2.60; 95% confidence interval
(CI) 1.18 - 5.71) and environmental tobacco smoke (OR 1.79; 95% CI
1.02 - 3.15). Much has been elucidated by preceding prevalence studies,
but the extent to which severe asthma and poor asthma control affect
children remains largely unknown. The Global Asthma Network (GAN)
Phase 1, a follow-up of the ISAAC study, is the latest in developments
defining asthma and allergy prevalence worldwide. Time trend analysis
of these data in Cape Town shows a stabilisation in asthma prevalence
in 2017 but, disappointingly, asthmatic children are not diagnosed and
suffer severe symptoms."” While the use of a combination of methods
to assess asthma holistically in research is an exciting new development
on asthma epidemiology, this requires more resources that are often
lacking in LMICs. For this reason, a collaborative observational study
of childrens lung health in sub-Saharan Africa, under way since 2019,
plans to report on the burden of asthma and asthma risk factors
through symptom and control questionnaires, spirometry and FeNO
in adolescents.*"!

Table 1 provides aa historical overview of asthma prevalence and
methods in epidemiological studies conducted in southern Africa.

Improvement in research infrastructure through international and
national collaboration coupled with a new and better understanding of
asthma can improve the rate of asthma diagnosis and quantification of
its burden in African countries.
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