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Abstract
Interventions are needed to reduce the impact of heat on the health and wellbeing of women and newborns in Burkina Faso where seasonal 
temperatures can be extremely high. In this article, we share our experience and lessons learned from co-designing an intervention to 
improve maternal and neonatal health, about heat in a rural and an urban district of Burkina Faso. We performed community engagement and 
a series of workshops with 49 community members (health workers, women group representatives, youth leaders, religious leaders, 
traditional leader, and mothers-in-law) and 36 implementers, stakeholders and professionals (officials from the Ministry of Health, midwives 
and related health workers, meteorologists, and environmental health practitioners). Following the discussions and group reflections, 
emerging intervention priorities were ranked based on their perceived likelihood of success, cost effectiveness, implementation feasibility, 
and sustainability. The co-design workshops identified behaviour change interventions encompassing raising awareness of the effects of heat 
through targeted messages on adaptative behaviour to adopt. The effective operationalisation of these interventions was further achieved 
through co-planning involving health system actors in contact with women and local stakeholders with relevant expertise. We aimed to 
engage health professionals and community health workers to integrate heat and dehydration messages into their routine work with pregnant 
and postpartum women with the aim of changing behaviour through communication: educational group talks, interpersonal exchanges in the 
consultation room and broadcasts of information to the public who attend the clinic (video played on a television set in the waiting room). The 
co-design workshops were an opportunity to build capacity among facilitators and participants as well as to prioritize and develop 
interventions to address the impact of heat exposure—amplified by climate change—on pregnant and postpartum women, and on newborns.
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Key messages

• The impacts of heat on the health and wellbeing of a mother 
and child were a new topic for health professionals in Burkina 
Faso, whether at the service or policy levels.

• Our intervention is the first to propose the integration of ac
tivities related to heat and maternal health into the routine ac
tivities of health centers.

• The co-design workshops were an opportunity to build cap
acity among facilitators and participants as well as to priori
tize and develop interventions to address the impact of 
heat exposure.

• It is important to initiate a reflection at the national level on 
how to integrate heat and health in the provision of maternal 
and child health services.

Introduction
Exposure to high ambient temperatures affects the health of 
pregnant and postpartum women, and their newborns, and in
creases the risk of adverse birth outcomes (MacVicar et al. 
2017, Chersich et al. 2020). Heat-related child mortality in 
sub-Saharan Africa is already double what it would be in the ab
sence of climate change and is estimated to double again by 
2050 if temperatures rise more than 1.5°C (Chapman et al. 
2022). Previous research in Burkina Faso found that high tem
peratures affect the health and wellbeing of women and under
mine care of the infant (Part et al. 2022, Kadio et al. 2024a). 
Pregnant and postpartum women must therefore reduce their 
exposure and the exposure of their infants to ambient heat.

Public health interventions are generally needed to reduce 
the impact of heat on vulnerable populations and also increase 
resilience to extreme weather.

Over the last few decades, it has become clear that, with the 
right interventions, the health risks associated with extreme 
heat events can be alleviated. Studies in high-income countries, 
where extreme heat is infrequent, have shown considerable re
ductions in heat-related mortality and morbidity (Chung et al. 
2018). These reductions are attributed to changes in behav
iour, increased awareness of heat risks, public health messa
ging, and changes in the built environment, mainly focused 
on cooling indoor spaces. Given the limited resources avail
able in many African settings, heat risk management, as part 
of community-based adaptation, needs to be grounded on lo
cal knowledge and practices (Cuaton and Su 2020, Rahman 
et al. 2023), with co-designing and integrating indigenous 
knowledge at the forefront of the development of effective 
adaptation interventions (Kalanda-Joshua et al. 2011, 
Cuaton and Su 2020, Mugi-Ngenga et al. 2021, Nyadzi 
et al. 2022, Streefkerk et al. 2022, Lusambili et al. 2023). 
To improve the uptake and usefulness of health interventions, 
the end-user needs to be meaningfully engaged in the design of 
interventions through knowledge co-creation models (Slattery 
et al. 2020, Coggan et al. 2021, Iwama et al. 2021).

In 2022, the Climate, Heat and Maternal and Newborn 
Health in Africa (CHAMNHA) project co-designed a context- 
specific intervention to help mitigate the effects of exposure to ex
treme heat. This project aimed to address knowledge gaps on cli
mate change, and maternal and newborn health from a 
multi-disciplinary perspective, with a specific focus on Burkina 
Faso and Kenya.

The CHAMNHA project in Burkina Faso was led by the 
lead and encompassed three phases: formative qualitative re
search, co-development of the intervention(s), and evaluation. 
The key objectives for the formative research were to under
stand how exposure to extreme heat during pregnancy and 
postpartum period was perceived by the women and health 
professionals. The study was carried out in two health districts 
in Burkina Faso: Bogodogo in the central region and Kaya in 
the central-northern region. In both districts, maximum tem
peratures can exceed 40°C for several days at a time. The 
long heat season lasts from early March to mid-June, with lit
tle or no rainfall, and precedes the rainy season (Batté et al., 
2017, 2018, https://weatherspark.com/). Data collection 
took place at the primary healthcare centre, ‘Centre de Santé 
et Promotion sociale’ (CSPS) of Wemtenga, in the primarily 
urban Bogodogo health district and at the CSPS of Delga in 
the rural Kaya health district. The urban area is densely popu
lated, and most houses have tin roofs which offer little protec
tion against heat (Zoma et al. 2022). In rural areas, house 
roofs are made of tin or straw.

The first stage of the project, formative research, had shown 
that pregnant women experienced a range of symptoms during 
periods of high temperatures (including skin problems, low ap
petites, dizziness, and increased anxiety). Infants were reported 
to have more frequent episodes of skin rashes, dehydration and 
irritability during hot periods. The funding summaries pre
sented in Table 1 are described in more detail in Kadio et al. 
(2024a). There was low awareness among women of the rela
tionship between heat and the increased risk of preterm birth 
and stillbirth, and also of heat effects in infants. Further, 
some potentially harmful behaviours (such as supplementing 
breastmilk with herbal teas) were reported as coping strategies 
to deal with heat. The results highlighted the influence of cer
tain local beliefs and practices relating to heat exposure.

Community-based co-design methods have been used suc
cessfully to design an intervention for heat risk reduction in 
pregnant, postpartum and newborn women in Kilifi, Kenya 
(Lusambili et al. 2023). In this article we share our experience 
and lessons learned from co-developing a set of interventions 
(second stage of project) aimed at reducing the impact of heat 
exposure on maternal and neonatal health in urban and rural 
settings in Burkina Faso.

Materials and methods
This section presents the overview of the co-design process 
used in Burkina Faso. We aimed to create discussions, includ
ing exchange of knowledge and experience, and jointly work 
with different stakeholders to ensure that their concerns and 
aspirations were understood and applied in the research to, 
identify locally appropriate and feasible interventions to 
reduce the impact of heat on mothers and their infants. A two- 
step process was used to co-develop a heat-health interven
tion. The first step was to organize two workshops to identify 
interventions. These workshops took place between April and 
May 2021 in rural and urban areas and involved 49 commu
nity members and 36 stakeholders from the health, environ
ment and climate service sectors. The second step, which 
took place between December 2021 and May 2022, included 
consultations with health and climate change experts and 
training for health professionals. This process allowed us to 
co-create intervention content and communication tools. 
How each co-design process is carried out, i.e. the 
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participants, the summaries of the discussions and the various 
decisions taken, is described in the ‘Results’ section.

Results
The results of the implementation of the co-design process are 
organized in two sections. The first section describes the co- 
design process to identify the intervention, and the second sec
tion describes the co-design process undertaken to design the 
intervention content and implementation tools.

Co-design process to identify the intervention
The objective of the co-design process was to bring together 
various local maternal and newborn health stakeholders, as 
well as community members, to review and provide feedback 
on the findings of the formative research (Table 1). 
Workshops encouraged participants to discuss and prioritize 
options for locally appropriate and feasible interventions to 
reduce the impact of heat stress on pregnant and postpartum 
women and their newborn babies. Engaging beneficiaries dir
ectly was important given that proposed interventions might 
seek to change aspects of community members’ heat coping 
behaviours or environment. The expected result of the initial 
co-design process were clear recommendations for a set of 
co-designed, acceptable, and feasible heat-health interventions 

to be implemented in Delga (rural health center) and 
Wemtenga (urban health center).

Co-design workshops
We organized four face-to-face one-day co-design workshops, 
split between the rural and urban district (Table 2). Successful 
co-design needs representation from a wide range of stake
holders at different levels, including community influencers, 
implementers, and end-users (Mulvale et al. 2019, Gonzalez 
et al. 2021). Categories of participants included: 49 commu
nity members (community-based health workers- ASBCs, 
women’s groups representatives, youth leaders, religious lead
ers, customary chiefs, mothers-in-law, and women) and 36 po
tential implementers from the health and other sectors 
(representatives from the ministry of health, healthcare work
ers specializing in maternal and newborn health, meteorolo
gists (climate services), and environmental health 
practitioners) (Table 2). The aim of the workshops was to en
able participants to identify heat interventions and then to pri
oritize, i.e. to rank them by relevance according to their 
context.

Process to identify and rank interventions
In each co-design workshop, we employed a stepwise ap
proach, starting with a presentation of local impact of heat 

Table 1. Summary of qualitative research findings in Burkina Faso, Bogodogo, and Kaya regions.

Impacts of heat Women’s beliefs and local practices

Pregnant and 
postpartum women

Heat affects the social lives of pregnant women: they can no 
longer live in harmony with the rest of the community 
(spouse, co-wives, neighbours and even their children), which 
has negative repercussions on their well-being 
Reduction in exclusive breastfeeding: High heat makes 
breastfeeding uncomfortable, which can prevent exclusive 
breastfeeding and the frequency of breastfeeding 
Extreme heat affects women’s ability to care for themselves, 
to perform domestic and paid work (formal and informal) 
Cultural practices, such as the requirement for newborns to 
remain indoors for up to 40 days, can increase the negative 
consequences of heat (increases the discomfort of 
breastfeeding if the inside of the house is hot) 
Women are often unaware of the effects of heat and the risks 
to maternal and child health 
Women are afraid to walk in the sun because of the sweating 
and discomfort, which prevents them from attending health 
visits, including antenatal and postnatal consultations

Drinking cool water can increase foetal weight/delay 
delivery risk of Caesarean section/difficult delivery 
Drinking cold water during the postpartum period delays a 
woman’s recovery 
Body heating due to heat is often associated with increased 
blood pressure and risk of Caesarean delivery

Newborns Heat causes ‘bourbouille’ (a small a rash on the baby’s body) 
which makes the baby uncomfortable and cry; latching on 
can be difficult 
Insufficient feeding: discomfort and crying cause an inability 
to express milk properly (a constant demand, without being 
able to do so properly): this affects growth and hydration of 
the newborn 
Reduced skin to skin cares due to discomfort caused by 
sweating: discomfort caused by heat makes it difficult for the 
mother to care for the baby, and she interacts less with her/ 
him

During the hot and dry season, dehydration is a risk for the 
baby, so breastmilk should be supplemented with water 
more frequently during these periods 
Mothers give water/feel that the baby needs a lot to drink 
during periods of high temperatures 
They believe that: 
In hot weather, the child cannot go without water in the 
0–6-month period 
In hot weather, the breastfed infant is thirsty and therefore 
needs extra water (breastmilk is light for some, fat for 
others)

Home environment 
and health facilities

Most domestic environments are not equipped with space 
cooling measures (active or passive) to reduce indoor 
temperatures 
Health facilities have high indoor temperatures and are not 
equipped with cooling elements/systems to reduce/alleviate 
the heat 
Health facilities are not built with materials suitable for hot 
climates and there is lack of outdoor shade
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(Table 1), followed by a presentation of further evidence of 
impact of heat on maternal and newborn health, and ending 
with two working group sessions. During each workshop, 
participants were divided into three to four working groups. 
Each group designated a rapporteur to present their reflections 
to all participants. The discussions were recorded and themat
ically analysed by researchers.

Step 1: working group session 1
Participants focused on discussing the research results and 
proposing a range of interventions that could be implemented 
in health facilities to reduce the consequences of extreme heat 
on pregnant women, mothers, and newborns. The group dis
cussions were based on the results presented and the following 
group work instructions: 

• Based on the preliminary results we have just presented, 
what are the interventions that can be implemented in 
health centres to reduce the consequences of heat stress 
on pregnant women, those who have just given birth 
and the newborn?

• For each intervention, define the challenges and opportun
ities for implementation.

Step 2: working group session 2
The working groups were asked to rank by order of import
ance a list of priority interventions to be implemented in the 
health facilities. These prioritized interventions were drawn 
from three sources: interventions proposed by all the three 
to four groups present in the workshop, CHAMNHA prelim
inary results (local impact of heat), and the literature review 
(see Supplementary File 1 for more detail). In each working 
group, the participants worked towards consensus to rank 
the interventions based on the following criteria: ability to 
reach the maximum number of beneficiaries; acceptability 
within the community; cost/affordability; viability, sustain
ability, and scalability.

Tables 3 and 4 show the results of the prioritisations by 
working group and by research site.

Ranking results
A total of 14 working group discussions prioritized interven
tions during the four workshops. The research team evaluated 
the number of times an intervention was classified first, se
cond, or third based on the 14 groups’ final classification 
(Table 5).

The co-design discussions found that the overall priority 
intervention was ‘to inform and educate communities about 
extreme heat impacts on maternal and child health’. 
Secondly ranked as the most sustainable and effective 

intervention was ‘training of health personnel on the conse
quences of heat stress on outcomes of health of the mother 
and child’. These are educational interventions which can be 
implemented in the community and health facilities with the 
aims of improving knowledge and inducing behaviour change.

Participants’ reflections during the discussions
A major challenge that emerged during the discussions was the 
relative cost of some of the proposed interventions. Measures 
to reduce indoor temperature were felt to be important but 
also costly. On the other hand, it emerged from the discussions 
that raising of awareness of heat threats (education for behav
iour change) was a priority intervention that was less costly, 
accessible to all, and with the ability to reach many people, 
even outside the study area.

Further, participants believed that increasing awareness 
would have a lasting impact, because once the message was 
understood, it could become an everyday behaviour that 
lasted over time. Awareness of heat-health outcomes can be 
delivered by health workers during consultations (during the 
antenatal and postnatal periods), by community health work
ers, and even by the community itself. For example, health 
workers can inform pregnant women during antenatal or 
postnatal care about the consequences of dehydration on the 
foetus and newborn, and the importance of drinking plenty 
of water while pregnant and during the postpartum period, 
as well as the need for frequent and exclusive breastfeeding, 
even in hot weather.

Participants suggested using ‘boites à images’ or ‘image 
box’ (a small flipbook with pictures used by providers), ‘the
atre forums’ (plays with an educational focus delivered in 
the community), and the media (TV, social media) to convey 
information on the effects of heat. The training of health 
workers was also prioritized, including refresher training 
and the upgrading of skills.

The participants thanked the team for choosing their local
ity, but also for the interest shown in the issue, which they felt 
was often not considered a problem, even though extreme heat 
has a negative impact on pregnant women and their babies. 
The stakeholders stressed the need for this issue to be consid
ered in national policies, to ensure the sustainability of inter
ventions. In their view, this is an important issue, the 
solution to which could bring great relief to women, health 
professionals and the community.

Co-design process for the development of the 
intervention
The operational development of the intervention followed 
three phases: (i) development of messages, (ii) development 
of communication tools, (iii) training of providers to integrate 

Table 2. Number of workshop participants by research site.

Areas and actors District Kaya (rural) District Bogodogo (urban) Total

Worksop 1 Worksop 2 Worksop 3 Worksop 4
Kaya Delga Ouagadougou Wemtenga

Implementers stakeholders 17 19 36
Community members 26 23 49
Total 17 26 19 23 85
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behaviour change messages on heat and maternal and neo
natal health into the activities of routine maternity care.

Identification and formulation of messages
Using the results of formative research, co-design workshops 
and a review of the scientific literature in Burkina Faso, we fur
ther identified women’s beliefs, attitudes and practices that we 
could targeting a behavioural change intervention. We clus
tered these into three focus areas: breastfeeding, hydration 
in pregnant and postpartum women, and reducing discomfort 
(Table 6). Regarding breastfeeding, women and other commu
nity members believed that in very hot weather, giving only 
breast milk cannot quench the baby’s thirst. Therefore, they 
give water to their infants and do not practice exclusive breast
feeding. We developed some messaging to inform women that 
breast milk contains enough water for the child’s needs, even 
when the ambient temperature is high, and to provide advice 
on the frequency of breastfeeding in hot weather.

Concerning mothers’ hydration, we noticed important lo
cal beliefs and practices in hot weather. Women in the setting 
believe that drinking fresh water is the best way to quench 
their thirst. However, there are also local beliefs that drinking 
fresh water during pregnancy is risky as this may result in in
creased foetal growth leading to a difficult delivery. In add
ition, there are beliefs that drinking cold water during the 
postpartum period may delay new mother’s recovery. We de
veloped a message to inform women that there is no evidence 
that the temperature of the water can affect foetal growth or 
alter postpartum healing.

We noted that high ambient heat makes breastfeeding un
comfortable. Our message was to inform women how to re
duce discomfort and make breastfeeding less unpleasant.

The messages were developed using the results of the forma
tive study, including behaviour to be changed, as well as evidence 
from the scientific literature (e.g. on how to keep hydrated) and 
the behavioural change approach (Michie 2014, Michie et al. 
2014) .We concluded this phase after four online workshops in
volving CHAMNHA team members and two health professio
nals from Burkina Faso. Travel restrictions during Covid-19 
did not allow for face-to-face workshops with team members 
not based in Burkina Faso. All the messages (Table 6) were 

then considered the main content of tools and materials (training 
modules, flipbook, messages) related to exclusive breastfeeding 
in Burkina Faso (see Supplementary File 2 for more detail), in or
der to avoid repeating what already exists.

Development of tools
The intervention was intended to be integrated into routine 
health advice for pregnant and postpartum women. We used 
the messages (Table 6) in the production of communication tools 
(flipbook and short videos). The flipbook was used by (i) health 
workers during group educational talks in health facilities, and 
during interpersonal exchanges in the consultation room, and 
(ii) by ASBCs during their awareness-raising activities for mater
nal and newborn health. The short video was shared via 
WhatsApp within the community and also broadcasted on tele
vision screens in dispensary and maternity ward waiting rooms.

“Boites à image”/flipbook
A flipbook consists of a series of movable sheets with colourful 
drawings and messages. Each sheet of the flipbook focuses on 
a specific theme or sub-theme (although some are closely re
lated). The front of the sheet features drawings whereas on 
the reverse side the corresponding explanations are given. 
The drawings were designed to stimulate discussion, and to 
make it easier for women to understand and remember the 
message. The explanations served as an ‘aide-memoire’ and 
guide for the healthcare provider, ensuring that the message 
was correctly understood. The flipbook we developed covers 
three key messages (Table 5), illustrated on 15 sheets 
(Supplementary Files 3 and 6). We chose the flipbook format 
because it is a visual tool for local communication used in 
healthcare settings in Burkina Faso; it can help people to learn, 
analyse their situation and change their behaviour. It is also 
easy to carry with you and use. We worked with a visual artist 
from Burkina Faso to develop provisional version of the draw
ings, which were critically reviewed by health workers and 
ASBCs at the two research sites, as well as by members of 
the research team. Following feedback on the images, they 
were finalized. Figure 1 illustrates one of the images. The final 
version of the flipbook in which the various amendments and 

Table 5. Priority interventions proposed by 14 working groups participants.

Ranking after our analyse Interventions Ranking Number quotes/14

During prioritization session

1 Inform and educate communities about 
extreme heat and maternal and child health

1 10 times/14 14
2 3 times/14
3 1 time/14

2 Training of health personnel on the 
consequences of heat stress on the health of 
the mother and child

1 1 time/14 7
2 1 time/14
3 5 times/14

3 Putting in fans and air conditioners 1 1 time/14 7
2 3 times/14
3 3 times/14

4 Planting trees in the Primary healthcare 1 2 times/14 6
2 2 times/14
3 2 times/14

5 Construction of health centers adapted to a 
hot climate (large, with materials that do not 
heat up)

1 0 times/14 2
2 1 time/14
3 1 time/14

Values in bold illustrate the high priority given to the strategy “Inform and educate communities about extreme heat and maternal and child health”. In fact, in 
the 14 working group discussions, this strategy was ranked in first position 10 times.

Intervention co-design to reduce the impact of heat exposure                                                                                                                    713
D

ow
nloaded from

 https://academ
ic.oup.com

/heapol/article/40/7/708/8151957 by guest on 01 Septem
ber 2025

http://academic.oup.com/heapol/article-lookup/doi/10.1093/heapol/czaf030#supplementary-data
http://academic.oup.com/heapol/article-lookup/doi/10.1093/heapol/czaf030#supplementary-data
http://academic.oup.com/heapol/article-lookup/doi/10.1093/heapol/czaf030#supplementary-data


T
ab

le
 6

.B
el

ie
fs

, p
ra

ct
ic

es
, a

nd
 m

es
sa

ge
s 

fo
r 

w
om

en
.

W
om

en
’s

 b
el

ie
fs

 a
nd

 e
xp

er
ie

nc
es

T
he

m
es

 to
 b

e 
ad

dr
es

se
d 

in
 r

el
at

io
n 

to
 

be
lie

fs
M

es
sa

ge
 a

bo
ut

 g
oo

d 
pr

ac
ti

ce
: b

eh
av

io
ur

 a
nd

 a
tt

it
ud

es
 

to
 p

ro
m

ot
e

Ju
st

ifi
ca

ti
on

 a
cc

or
di

ng
 t

o 
sc

ie
nt

ifi
c 

re
se

ar
ch

In
 h

ot
 w

ea
th

er
, t

he
 c

hi
ld

 c
an

no
t 

go
 w

it
ho

ut
 

w
at

er
 in

 t
he

 0
–6

-m
on

th
 p

er
io

d 
In

 h
ot

 w
ea

th
er

, t
he

 b
re

as
tf

ed
 in

fa
nt

 is
 t

hi
rs

ty
 

an
d 

th
er

ef
or

e 
ne

ed
s 

ex
tr

a 
w

at
er

 (
br

ea
st

m
ilk

 
is

 li
gh

t 
fo

r 
so

m
e,

 f
at

 f
or

 o
th

er
s)

 
D

ur
in

g 
th

e 
ho

t 
an

d 
dr

y 
se

as
on

, d
eh

yd
ra

ti
on

 is
 

a 
ri

sk
 f

or
 t

he
 b

ab
y,

 s
o 

br
ea

st
m

ilk
 s

ho
ul

d 
be

 
su

pp
le

m
en

te
d 

w
it

h 
w

at
er

 m
or

e 
fr

eq
ue

nt
ly

 
du

ri
ng

 t
he

se
 p

er
io

ds

T
he

m
es

: 1
. B

re
as

tf
ee

di
ng

 
B

re
as

tf
ee

di
ng

 f
or

 t
er

m
 a

nd
 la

te
 

pr
et

er
m

 b
ab

ie
s 

is
 s

uf
fic

ie
nt

 in
 h

ot
 

w
ea

th
er

D
ur

in
g 

th
e 

ho
t s

ea
so

n,
 th

e 
m

ot
he

r 
sh

ou
ld

 fe
ed

 h
er

 b
ab

y 
fr

eq
ue

nt
ly

. T
hi

s 
al

lo
w

s 
th

e 
ba

by
 t

o 
qu

en
ch

 it
s 

th
ir

st
, a

s 
br

ea
st

 m
ilk

 c
on

ta
in

s 
su

ffi
ci

en
t 

w
at

er
 

A
ls

o,
 s

om
e 

ba
bi

es
 p

re
fe

r 
sh

or
t,

 fr
eq

ue
nt

 fe
ed

in
gs

 in
 h

ot
 

w
ea

th
er

. T
hi

s 
is

 n
or

m
al

 a
nd

 th
e 

m
ot

he
r 

sh
ou

ld
 ta

ke
 th

is
 

in
to

 a
cc

ou
nt

. R
em

em
be

r,
 th

e 
m

or
e 

yo
ur

 b
ab

y 
fe

ed
s,

 th
e 

m
or

e 
m

ilk
 y

ou
r 

bo
dy

 p
ro

du
ce

s 
It

 is
 im

po
rt

an
t t

ha
t y

ou
r 

ba
by

 fe
ed

s 
fr

eq
ue

nt
ly

 a
nd

 d
oe

s 
no

t 
re

ce
iv

e 
an

y 
su

pp
le

m
en

ts
, i

nc
lu

di
ng

 w
at

er
, s

o 
th

at
 

yo
ur

 b
od

y 
ca

n 
pr

od
uc

e 
en

ou
gh

 m
ilk

E
ve

n 
in

 w
ar

m
er

 a
nd

 d
ri

er
 c

lim
at

ic
 c

on
di

ti
on

s,
 

ex
cl

us
iv

el
y 

br
ea

st
fe

d 
in

fa
nt

s 
do

 n
ot

 n
ee

d 
ex

tr
a 

w
at

er
 

B
ec

au
se

: 
B

re
as

t 
m

ilk
 c

on
ta

in
s 

en
ou

gh
 w

at
er

 t
o 

co
ve

r 
th

e 
ba

by
’s

 
w

at
er

 n
ee

ds
 

T
he

 c
om

po
si

ti
on

 o
f 

yo
ur

 b
re

as
t 

m
ilk

 w
ill

 c
ha

ng
e 

ac
co

rd
in

g 
to

 y
ou

r 
ba

by
’s

 n
ee

ds
 

A
 b

ab
y 

ne
ed

s 
a 

lo
t 

of
 b

re
as

t 
m

ilk
 a

nd
 w

ill
 s

uc
kl

e 
fr

eq
ue

nt
ly

 
G

iv
in

g 
th

e 
ba

by
 a

 fl
ui

d 
ot

he
r 

th
an

 y
ou

r 
m

ilk
 m

ea
ns

 th
at

 
th

e 
ba

by
 w

ill
 b

e 
fil

lin
g 

up
 o

n 
an

 in
fe

ri
or

 s
ou

rc
e 

of
 

nu
tr

it
io

n,
 b

ut
 a

ls
o 

ex
po

se
s 

hi
m

 t
o 

di
ar

rh
oe

a 
an

d 
ot

he
r 

in
fe

ct
io

ns
In

 h
ot

 w
ea

th
er

, t
he

 d
es

ir
e 

to
 d

ri
nk

 f
re

sh
 w

at
er

 
to

 q
ue

nc
h 

on
e’

s 
th

ir
st

 is
 n

ot
 r

ec
om

m
en

de
d 

fo
r 

pr
eg

na
nt

 a
nd

 p
os

tp
ar

tu
m

 w
om

en
 

‘D
ri

nk
in

g 
fr

es
h 

w
at

er
 d

ur
in

g 
pr

eg
na

nc
y 

ca
rr

ie
s 

ri
sk

s 
(f

oe
ta

l e
nl

ar
ge

m
en

t 
w

hi
ch

 c
an

 
le

ad
 t

o 
a 

ri
sk

 o
f 

di
ffi

cu
lt

 d
el

iv
er

y)
’ 

‘D
ri

nk
in

g 
co

ld
 w

at
er

 d
ur

in
g 

th
e 

po
st

pa
rt

um
 

pe
ri

od
 d

el
ay

s 
a 

w
om

an
’s

 r
ec

ov
er

y’

T
he

m
e 

2.
 H

yd
ra

ta
ti

on
 

It
 is

 im
po

rt
an

t t
o 

dr
in

k 
en

ou
gh

 w
at

er
 

bo
th

 d
ur

in
g 

pr
eg

na
nc

y 
an

d 
af

te
r 

gi
vi

ng
 b

ir
th

 (
es

pe
ci

al
ly

 if
 

br
ea

st
fe

ed
in

g)
 

D
ri

nk
in

g 
co

ld
 w

at
er

 is
 n

ot
 h

ar
m

fu
l

In
 o

rd
er

 t
o 

be
 s

uf
fic

ie
nt

ly
 h

yd
ra

te
d:

 
Fo

r 
pr

eg
na

nt
 w

om
en

 a
nd

 w
om

en
 a

ft
er

 d
el

iv
er

y,
 y

ou
 

sh
ou

ld
 n

ot
 b

e.
 Y

ou
 s

ho
ul

d 
dr

in
k 

w
at

er
 r

eg
ul

ar
ly

 
th

ro
ug

ho
ut

 t
he

 d
ay

 w
he

th
er

 t
he

 w
at

er
 is

 h
ot

, c
ol

d 
or

 
no

rm
al

 t
em

pe
ra

tu
re

. A
ll 

w
at

er
 t

em
pe

ra
tu

re
s 

ar
e 

al
lo

w
ed

. I
t 

is
 a

dv
is

ab
le

 t
o 

dr
in

k 
at

 le
as

t 
tw

o 
ca

ns
 o

f 
la

fi 
w

at
er

 p
er

 d
ay

 
T

he
 im

po
rt

an
t 

th
in

g 
to

 r
em

em
be

r 
is

 t
ha

t 
yo

u 
sh

ou
ld

 
dr

in
k 

m
or

e 
w

at
er

 d
ur

in
g 

pr
eg

na
nc

y 
an

d 
br

ea
st

fe
ed

in
g 

th
an

 a
t 

an
y 

ot
he

r 
ti

m
e 

in
 y

ou
r 

lif
e

Pr
eg

na
nt

 a
nd

 p
os

tp
ar

tu
m

 w
om

en
 s

ho
ul

d 
hy

dr
at

e 
pr

op
er

ly
. S

he
 s

ho
ul

d 
dr

in
k 

at
 le

as
t 

on
e 

bo
tt

le
 o

f 
la

fi 
w

at
er

 p
er

 d
ay

 
T

he
 te

m
pe

ra
tu

re
 o

f t
he

 w
at

er
 h

as
 n

o 
ef

fe
ct

 o
n 

pr
eg

na
nt

 
or

 p
os

tp
ar

tu
m

 w
om

en

H
ig

h 
he

at
 m

ak
es

 b
re

as
tf

ee
di

ng
 u

nc
om

fo
rt

ab
le

 
an

d 
ca

n 
re

du
ce

 t
he

 f
re

qu
en

cy
 o

f 
br

ea
st

fe
ed

in
g 

T
he

 d
is

co
m

fo
rt

s 
ar

e:
 

Sw
ea

t d
ri

pp
in

g 
al

l o
ve

r t
he

 m
ot

he
r’

s 
bo

dy
, a

nd
 

th
e 

m
ot

he
r 

m
ay

 b
e 

ex
ha

us
te

d 
by

 t
he

 h
ea

t 
‘B

ou
rb

ou
ill

es
’ (

sm
al

l r
as

h 
on

 t
he

 b
ab

y’
s 

bo
dy

) 
th

at
 m

ak
e 

th
e 

ba
by

 u
nc

om
fo

rt
ab

le
 a

nd
 c

ry
, 

an
d 

la
tc

hi
ng

 o
n 

ca
n 

be
 d

if
fic

ul
t

T
he

m
e 

3:
 R

ed
uc

e 
di

sc
om

fo
rt

 
M

ak
e 

br
ea

st
fe

ed
in

g 
m

om
en

ts
 le

ss
 

un
co

m
fo

rt
ab

le
, t

o 
m

ai
nt

ai
n 

br
ea

st
fe

ed
in

g 
fr

eq
ue

nc
y 

R
ed

uc
e 

di
sc

om
fo

rt
 f

or
 m

ot
he

r 
an

d 
ch

ild
 

M
ot

he
r:

 d
is

co
m

fo
rt

 f
ro

m
 s

w
ea

ti
ng

 
B

ab
y:

 c
oo

l s
ki

n 
an

d 
av

oi
d 

ra
sh

T
o 

re
du

ce
 d

is
co

m
fo

rt
 a

nd
 in

cr
ea

se
 t

he
 f

re
qu

en
cy

 o
f 

br
ea

st
fe

ed
in

g:
 

T
he

 m
ot

he
r 

ca
n 

br
ea

st
fe

ed
 t

he
 b

ab
y 

in
 a

n 
ai

ry
 p

la
ce

 
w

he
re

 t
he

 a
ir

 c
ir

cu
la

te
s.

 F
or

 e
xa

m
pl

e,
 t

hi
s 

ca
n 

be
 d

on
e 

un
de

r 
a 

sh
ed

, o
r 

un
de

r 
a 

sh
ad

y 
tr

ee
. S

he
 c

an
 a

ls
o 

lo
ok

 
fo

r 
a 

co
ol

er
 r

oo
m

. T
ha

t 
is

, a
 m

or
e 

ai
ry

 r
oo

m
 w

he
re

 t
he

 
ai

r 
ci

rc
ul

at
es

 m
or

e 
Sh

e 
ca

n 
al

so
 u

se
 c

oo
lin

g 
to

w
el

s,
 w

hi
ch

 a
re

 t
ow

el
s 

so
ak

ed
 in

 w
at

er
 t

o 
co

ol
 t

he
 b

ab
y

T
he

 w
om

an
’s

 b
od

y 
pr

od
uc

es
 m

ilk
 a

cc
or

di
ng

 t
o 

su
pp

ly
 

an
d 

de
m

an
d.

 I
t 

is
 im

po
rt

an
t 

th
at

 t
he

 b
ab

y 
fe

ed
s 

fr
eq

ue
nt

ly
 a

nd
 d

oe
s 

no
t 

re
ce

iv
e 

an
y 

su
pp

le
m

en
ts

, 
in

cl
ud

in
g 

w
at

er
, s

o 
th

at
 y

ou
 h

av
e 

an
 a

bu
nd

an
t 

m
ilk

 
su

pp
ly

 
It

 is
 im

po
rt

an
t t

o 
re

sp
ec

t t
he

 fr
eq

ue
nc

y 
an

d 
fin

d 
w

ay
s 

to
 

re
du

ce
 d

is
co

m
fo

rt
 d

ue
 t

o 
he

at
 a

nd
 p

er
sp

ir
at

io
n

714                                                                                                                                                                                                         Kadio et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/heapol/article/40/7/708/8151957 by guest on 01 Septem
ber 2025



comments have been incorporated, is published elsewhere 
(Kadio et al. 2024b).

Short videos

Six short videos of 5 min each were produced with the help of 
a journalist (three in French and three in Moore, a local lan
guage). Each video addressed the three key messages and 
used locally relevant figures to illustrate them. For example, 
the video on hydration used a person dressed as a midwife 
to talk to pregnant and postpartum women about the import
ance of drinking enough water, irrespective of temperature. 
The videos on discomfort and breastfeeding used illustrative 
images over which a voice was heard. The videos were also 
critically reviewed by health workers and ASBCs.

Training of health professionals and community health workers
We aimed to engage health professionals and community 
health workers to integrate heat and dehydration messages 
into their routine work with pregnant and postpartum wom
en. Two workshops were organized per research site to train 
health providers in delivering health education messages to 
women on heat and maternal and newborn health. The first 
was for health workers from the research sites and those in 
charge of Maternal and Child Health Officer in the districts 
and was run by the local research team. The second was for 
ASBCs from each research site, and was run by the midwife 
and head nurse, with support from the project team. A total 
of 65 people were trained to use the intervention tools (images 
and videos), including 40 healthcare professionals and 25 
ASBCs. (Supplementary File 4)

Training materials were developed for health professionals. 
The objectives and content of the training material were con
ceived and discussed within the research team as part of the co- 

design process. Discussions focused on the impact of heat on 
maternal and newborn health and coping strategies with the 
following objectives: (i) informing health workers about the 
evidence base on the consequences of extreme heat on maternal 
and child health, (ii) informing health workers about women’s 
perceptions of heat and maternal health (qualitative survey re
sults and first co-design results), and (iii) presenting the com
munication tools and key messages (see above).

Each site proposed a plan of action for integrating these mes
sages into their routine activities, whether in the consultation 
room (for health workers), in the community (for community 
health workers) or in any other contact with pregnant women 
and mothers. In group work, and as part of the co-design pro
cess, healthcare workers in each site proposed a plan of action 
for integrating these messages into their routine activities, 
whether in the consultation room (for health workers), in the 
community (for community health workers) or in any other 
contact with pregnant women and mothers (Supplementary 
File 5). These plans for integrating messages were not new activ
ities; rather, they involved integrating heat messages into exist
ing maternal and child health activities. The communication 
tools served as a visual aid during the information and knowl
edge sharing periods with women and community members.

Discussion
Some important lessons were learned about the co-design pro
cess and its focus on the impact of heat on maternal and new
born health. The impacts of heat on the health and wellbeing 
of mothers and children were a new and undiscovered topic 
for health professionals in Burkina Faso, whether at the ser
vice or policy levels.

Initially, even health professionals in this study admitted 
they were unaware of the health consequences of heat 

Figure 1. Illustration of a woman breastfeeding her newborn baby in the shade of a shed.
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exposure for pregnant women or newborns. The formal train
ing that health professionals receive in Burkina Faso does not 
address this issue, although several training courses exist on 
exclusive breastfeeding and how to address socio-cultural bar
riers. Our intervention is the first to propose the integration of 
activities related to heat and maternal health into the routine 
activities of health centers.

We received positive comments on the co-design process. 
The implementers (health workers and ASBCs) found the evi
dence on heat risks compelling. The co-design workshops 
were an opportunity to build capacity among implementers 
and community members, as well as help developing the inter
vention (communication tools). Health professionals men
tioned the need to reflect at the national level regarding 
addressing heat risks. Some recommended that the Ministry 
of Health and Higher Education should revise the training cur
ricula for health professionals to integrate information on cli
mate change and health.

There were some challenges relating to specific messages 
that conflicted with current beliefs. For example, during the 
training workshops, some ASBCs expressed concern about 
the messages discouraging women from drinking hot water, 
because they felt this advice was being imposed externally by 
politicians. They believed that for generations, postpartum 
women have been advised to consume hot water in addition 
to having a hot bath to facilitate recovery. Even though we ex
plained them that the message is supported by research find
ings, they felt that this was a cultural practice from elsewhere 
and politicians are trying to transpose into the context of re
search sites and everywhere in Burkina Faso. We explained 
that, before the discovery of antibiotics, the use of hot water 
did indeed protect women against infections. However, this 
is no longer true today, as women give birth in health facilities 
and take medication to prevent infection. As a result, the use of 
hot water is no longer an absolute necessity, and women can 
drink and bathe in cold, warm, or hot water without any prob
lem. These explanations were welcomed by the ASBCs, as they 
made the message easier to understand and appropriate.

Our findings show that there is no ‘one-size-fits-all’ inter
vention, and that interventions may vary according to the con
text to which they are adapted. In Kenya (Lusambili et al. 
2023), for example, communities wanted to prioritize inter
ventions such as cooling systems and air conditioning in 
homes and health facilities (Adebayo 2022). However, such 
interventions are perceived as expensive, although passive 
cooling measures may be cheaper to install. Air conditioning 
requires reliable access to electricity, which is not always avail
able in rural Burkina Faso and in most urban low-income 
households. This situation highlights the importance of the co- 
design process in adapting intervention strategies to the local 
context. It is important that the various actors and stakehold
ers at different levels are consulted in order to make the deci
sions they consider appropriate in their own communities.

We developed a multifaceted behaviour change interven
tion that will target several of these barriers simultaneously 
(Squires et al. 2014). As our formative research findings 
show, many barriers to behaviour change are social and phys
ical, leading to an ‘inability’ to adopt desired behaviours 
Education and the provision of information are not enough 
to bring about sustained behaviour change (Corace and 
Garber 2014). In addition, once the education messages and 
materials have been carefully developed and tested, repetitive 
education and awareness courses need to be put in place, in 

our context preferably led by community members and health 
workers who are in close contact with pregnant and post
partum breastfeeding women. Furthermore, it is important 
that the intervention is carefully evaluated.

Overall, rising temperatures due to climate change are hav
ing a direct and indirect impact on women during pregnancy 
and childbirth in Africa (Roos et al. 2021). These circumstan
ces threaten to undo the hard-won gains made by maternal 
and child health programmes in Africa over recent decades 
(Garcia and Sheehan 2016, Chersich et al. 2023). However, 
investment in building maternal and child health infrastruc
ture offers opportunities to leverage existing health systems 
and environmental service delivery platforms. For example, 
during workshops, participants suggested priority interven
tions such as building well-ventilated health infrastructures, 
i.e. with large openings to the outside and using appropriate 
materials, planting trees, and developing green spaces around 
health centres. It is fundamental to plan for the use of these 
adaptive strategies, as most low- and middle-income countries 
lack financial prioritization, sociocultural barriers, and lack of 
awareness programmes to support adaptation.

Conclusion
The threat of heat exposure to pregnant and postpartum women 
and their babies in Africa, which is worsening as the climate 
changes, is only recently being understood and addressed. This 
paper reports on a co-design process to develop interventions 
to reduce the risks associated with heat exposure in pregnancy 
and during the postpartum period. Groups of diverse stakehold
ers were actively engaged in the process of identifying and priori
tizing adaptation interventions based on pre-set criteria, and in 
the development of the intervention tools. The stakeholders con
sidered extreme heat as a result of climate change a new but rele
vant health issue and stated that it is important to initiate a 
reflection at the national level on the integration of heat and 
health in the provision of maternal and child health services. 
The co-design workshops were an opportunity to build capacity 
among facilitators and participants as well as to prioritize and 
develop interventions to address the impact of heat exposure 
on pregnant and postpartum women and newborns. We pro
ductively utilized the co-design model in co-creating contextual
ized acceptable intervention to reduce the risk of heat on 
maternal and neonatal health. Our approach can serve as a mod
el for co-designing heat-health adaptation in sub-Saharan Africa.
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