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Heat impacts on child mortality differ across seasons and countries

We know from the literature that during periods of high heat exposure there is often a rise in mortality
rates for those we would call vulnerable groups to heat, these people who have a limited ability to
thermoregulate and keep their core body temperature at a level that allows their body to function
properly [1]. These groups include under 5s, over 65s, pregnant, post-partum and breastfeeding persons,
outdoor workers, some indoor professions and those with preexisting medical conditions. Most often in
literature we can see that the focus is on a combination of results across multiple countries, multiple age
groups and multiple seasons and stating this is the effect of heat. In our study, “Effects of ambient heat
exposure on risk of all-cause mortality in children younger than 5 years in Africa: a pooled time-series
analysis,” [2] we aimed to debunk this.

Most often, the argument is that heat must not affect colder regions such as Canada or Sweden because
it is hotter in regions such as the Sahara Desert or Fiji [3]. We must realize that heat is relative, which
means what is considered extreme heat in each region can be different, depending on the average climate
of the region and the acclimatization of individuals to the climate. There is a limit of heat survivability,
but this is different for different individuals.

With this in mind, we used climate science literature to design a study which placed an emphasis on
“heat exposure” in different seasons noting these seasons are different depending on where we are. We
applied this understanding to the Health and Demographic Surveillance Sites (HDSS) consolidated
mortality dataset for three different age categories in the under 5s for thirteen different countries in
Africa, combined by us into six different climate regions, these climate regions were Guinea, The Sahel,
Senegal and The Gambia, Ethiopia and South Africa.

Another important point that our study raises is that heat is much more than the temperature alone.
For this study, we used the Wet Bulb Globe Temperature (WBGT), an occupational heat stress metric
that considers the incidence of solar radiation on the body, temperature, relative humidity, and wind
speed [4]. The WBGT was originally created as a heat stress metric by the US Navy to protect them
against extreme heat. It is the most common international heat stress metric for occupational health and
has been used across many professions from athletics to factory workers [5]. We also make the case that it
is important for more studies to use this heat metric for the age group of children under 5, with few
studies using this metric for this age group previously.

We considered the influence of heat in the hottest season across the entire year and in the colder and
monsoonal seasons. We compared mortality trends for the three age groups for both heat above the
median exposure and the 95th percentile as an indication of high heat compared to the median, that is
most common heat exposure. Our results demonstrated that the response of mortality in the under-5s to
the influence of heat was different across seasons, and this response was also different in all six regions
and for the different age groups. This is in contrast to the literature, in which season is included as a fixed
effect, which is supposed to detrend for seasonal responses (Figure 1).

Basing heat health interventions on trends using only pooled responses across many countries, climate
regions, ages, and seasons, we will miss key information that could be used by policymakers and
healthcare professionals to inform better-targeted implementation that makes better use of the resources
available to them to act upon heat.
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Figure 1. The dose-response curve for child mortality response to monthly average of maximum wet bulb globe temperature for 2
of the 6 different regions (the Sahel and Eastern Africa), in comparison to the dose-response across all regions, with a fixed effect for
site of study.

In the future, we will take this work forward to several different projects with different collaborators,
expanding this work further. We will be carrying out more studies that consider the effect of seasonality
on extremes in heat. We will continue to highlight the use of heat indices in contrast to temperature in
epidemiological studies. We will carry out studies that focus on the impact of heat on maternal, newborns
and children and assess any interventions in a range of different countries and settings. We recommend
better supportive multidisciplinary collaboration and training for the next generation of multidisciplinary
heat researchers, supported by dedicated funding streams developed with a diverse pool of the research
community [6]. We also advocate for the maintenance of open data sources and use of data such as the
health and demographic health surveillance sites used here which can be accessed by all those within
research.
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