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Abstract

Maternal healthcare in rural Sub-Saharan West Africa faces significant challenges, including
inadequate access to facilities, cultural barriers, and socio-economic constraints that jeopardize
the well-being of pregnant women and their newborns. This paper explores the intersection of
these challenges and presents a sustainable architectural approach aimed at enhancing maternity
care. By focusing on culturally sensitive design principles, the proposed architectural solutions
prioritize the needs and values of local communities while promoting safe pregnancy practices. The
integration of traditional building techniques and local materials not only addresses environmental
sustainability but also fosters a sense of ownership and acceptance among users. Furthermore, the
design incorporates essential elements such as natural ventilation, passive cooling, and accessible
healthcare facilities, which are crucial for improving maternal health outcomes. This research
emphasizes the importance of creating spaces that are not only functional but also responsive to
the cultural and social dynamics present in rural Sub-Saharan West Africa. Ultimately, this study
advocates for a holistic approach to maternity care that combines architectural innovation with
community engagement to promote healthier and safer pregnancies in the region.
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1. An Overview of the Geo-
economic, Political, and
Health Dynamics in Sub-Sa-
haran West Africa

Benn loxo du taccu — One
hand does not clap.

(Wolof proverbs, Sencgal)

he Sub-Saharan

West African

region, which in-
cludes countries such as Sene-
gal, The Gambia, Guinea, Cote
d'Ivoire, Ghana, Togo, and Be-
nin, presents a complex inter-
play of geoeconomic, political,
and health dynamics that sig-
nificantly influence the experi-
ences and opportunities of its
populations. Economically, the
region is characterized by a di-
verse array of economies rang-
ing from resource-rich nations
to those heavily reliant on agri-
culture and services. Countries
like Cote d’Ivoire and Ghana
are endowed with abundant
natural resources, including
minerals, oil, and gas, while ag-
riculture employs a significant
portion of the population and
contributes to food security
through key exports such as co-
coa, cashews, and palm oil [1].
Regional cconomic integration
cfforts, notably those led by
the Economic Community of
West African States (ECOW-
AS), aim to foster trade and

collaboration among member
nations; however, challenges
such as infrastructural deficits,
limited access to financing,
and varying regulatory envi-
ronments continue to obstruct
economic growth and stability,
impacting foreign direct in-
vestment opportunities [2]. Po-
litically, the region displays a
mix of democratic governance
and instztbility, with countries
like Ghana and Senegal making
strides toward consolidating
democratic processes, while
others grapple with issues of
governance, corruption, and
political unrest. Electoral
contests can be contentious,
occasionally resulting in civil
conflicts that complicate de-
velopment initiatives [3, 4]. The
region also faces significant
security challenges, particular—
ly from extremist groups such
as Boko Haram and affiliated
organizations, which threaten
stability in countries like Ni-
geria, Niger, and Burkina Faso
and have repercussions for
neighboring states [5]. This in-
tersection of security challeng-
es, governance, and socio-eco-
nomic development creates a
nuanced political landscape.

In terms of health, Sub-Saha-
ran West African countries
experience a high burden of

infectious diseases, alongside

pressing maternal and child
health issues and a rising prev-
alence of non-communicable
diseases. Infectious diseases
such as malaria, HIV/AIDS,
tuberculosis, and viral hepatitis
remain widespread, causing
significant morbidity and
mortality [6-8]. Despite prog-
ress made in addressing these
health challenges, healthcare
access and infrastructure de-
ficiencies persist, especially n
rural and underserved regions.
The area’s maternal mortality
rates remain among the highest
globally, driven by factors such
as inadequate access to quality
maternal healthcare, skilled
birth attendants, and emergen-
cy obstetric care, with cultural
beliefs and socio-economic
constraints further complicat-
ing cfforts to improve healch
outcomes [9-17]. The Covid-19
pandemic has intensified the
vulnerabilities of healtch sys-
tems in these nations, under-
scoring the need for resilient
public health responses and
rcvealing existing healthcare
disparities [18]. To navigate the
interconnected challenges of
geoeconomic development, po-
litical stability, and health out-
comes, collaborative strategies
involving governments, region-
al organizations, and interna-

tional partners are essential. As

34

UGH] — UniCamillus Global Health Journal 8 | June 2025




Promoting Mother-Child Health in Rural Sub-Saharan West Africa...

35

the region attempts to realize
its deveiopmentai aspirations
within the frameworks of glo-
balization and local contexts,
addressing these multifaceted
dimensions will be critical for
sustainable development in
Sub-Saharan West Africa, ul-
timately enhancing the overall
well-being of its populations.

2. Maternal Health in
Sub-Saharan West African
Countries

Maternal health remains a
critical public health issue in
Sub-Saharan West Africa, par-
ticularly in the Gulf of Guinea
region. Despite signiﬁcant
progress in global health, ma-
ternal mortality rates in this
area remain among the highest
in the world. Various multi-
factorial elements contribute
to this persistent challenge,
including healthcare access,
socioeconomic factors, cultural
practices, and the prevalence of

infectious diseases [19-23].

Access to Prenatal and Postna-
tal Care

Maternal healch in Sub-Sa-
haran Africa continues to pose
a significant public health
challenge, driven by a complex

interpiay of socioeconomic dis-

parities, inefficiencies within
health systems, and deep-root-
ed cultural influences. Despite
international efforts and com-
mitments to enhance maternal
health, the region grapples
with some of the highest ma-
ternal mortality rates globally.
This reality highlights a critical
need to improve access to both
prenatal and postnatal care,
which are essential for safe-
guarding the health of mochers
and their newborns [20, 22, 24].
Prenatal care encompass-
es vital medical check-ups
and necessary interventions
throughout pregnancy, playing
a crucial role in minimizing
both maternal and neonatal
morbidity and mortality. Ac-
cess to qu:llity prenatai services
facilitates carly detection
and management of potential
complications that may arise
during pregnancy. Further-
more, consistent prenatal
care serves as a platform for
educating expectant mothers
about maternal health, thereby
promoting healthy behaviors
that can significantly impact
outcomes for both mother and
child. Similarly, postnatal care
is of paramount importance, as
it enables healthcare providers
to closely monitor maternal
recovery and the health of

newborns. This period is crit-

ical not only for addressing
potential complications such
as postpartum depression but
also for guiding mothers on
proper infant feeding practices
and the overall care of their
newborns [20, 22, 24-27].

The current landscape
of maternal healthcare in
Sub-Saharan Africa is marred
by multiple hindrances that
impede access to these essen-
tial services. Geographical
barriers play a significant role,
particularly in rural regions
where healthcare facilities are
often situated at considerable
distances. Poor transportation
infrastructure exacerbates this
challenge, making it difhicule
for women to obtain timely
care, which is especia]]y dan-
gerous during emergencies.
Economic factors further
complicate access; many wom-
en face high costs related to
healthcare services, inciuding
transportation fees and hospi—
tal charges. The opportunity
cost of time spent secking care
can be particularly burden-
some for low-income families,
leading some to delay or forgo
necessary prenatal and postna-
tal services altogether [24-27].
Socioeconomic disparities
play a crucial role in mater-
nal health outcomes. Women

from low-income backgrounds
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often face greater obstacles in
accessing quality healthcare
services. Financial constraints
impact not only the ability to
pay for services but also the
opportunity cost associated
with secking care, particularly
in low-resource settings where
women may be responsible for
household duties. Educational
attainment is another critical
factor, as women with higher
levels of education tend to seck
healthcare services more pro-
actively and are generally more
knowledgeable about repro-
ductive health [28-31].
Moreover, many health
systems throughout the region
strugg]e due to inadequate
funding, which results in
understaffed facilities and a
lack of essential medical sup-
plies. The persistent shortage
of skilled healthcare work-
ers — such as midwives and
obstetricians — compounds
these challenges, severely
compromising the quality of
maternal healthcare services
available to women. Cultural
beliefs and social practices
surrounding childbirth also
influence women’s decisions
about healthcare. In some com-
munities, there is a preference
for traditional birth attendants
over formal healthcare settings,

which may discourage women

from secking modern medical
care even when it is necessary.
Additionally, limited health
education poses a barrier that
cannot be overlooked. Many
women remain unaware of the
importance and benefits of
prenatal and postnatal care,
which discourages them from
utilizing the available health-
care resources. Targeted edu-
cation campaigns are essential
in changing perceptions about
maternal health and empower-
ing women and communities

to seck necessary care [32].
Cultural Practices and Beliefs

Maternal health in Sub-Sa-
haran West African Countries
is significantly influenced by
culeural practices and beliefs,
which shape women’s experi-
ences during pregnancy, child-
birch, and the postpartum pe-
riod [33]. Understanding these
cultural dynamics is crucial for
developing effective maternal
health programs and interven-
tions that respect and integrate
local practices while promot-
ing safe and evidence-based
healthcare. Cultural practices
related to maternal health of-
ten reflect a society’s values,
norms, and historical experi-
ences. In many Sub-Saharan

African communities, tradi-

tional beliefs about childbirch
are deeply rooted and can dif-
fer significantly from biomedi-
cal perspectives. These cultural
beliefs can dictate not only the
choice of care provider but also
the types of practices adopted
during prenatal and postnatal
care [33-36].

In regions where formal
healthcare services are scarce
or perceived as inadequate,
traditional birth attendants
(TBASs) often play a central
role in maternal healthcare.
Many women prcfcr to deliver
with TBAs due to longstanding
cultural practices, their famil-
iarity with the community, and
their perceived understanding
of traditional healing meth-
ods. TBAs are usually deeply
crusted figures, and their
presence provides a sense of
comfort and continuity during
childbirch, reinfbrcing the
social fabric of the communi-
ty. However, while TBASs can
be invaluable resources, their
training and the quality of care
they provide can vary widely.
In some cases, reliance on tra-
ditional practices may divert
women from secking medical
assistance during emergencies
or complications, which can
have detrimental health conse-
quences. Therefore, integrating
TBAs into formal healthcare
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systems through training and
collaboration could enhance
maternal health outcomes
while respecting cultural pref-
erences [37—38].

Cultural beliefs surrounding
pregnancy and childbirth can
significantly influence mater-
nal health behaviors. In many
cultures, pregnancy is viewed
not just as a medical condition
but also as a significant social
event with spiritual implica-
tions. Certain traditional prac-
tices, such as dietary restric-
tions, rituals for protection
against evil spirits, and rites
of passage, inform women’s
behaviors during pregnancy.
These practices can promote
emotional well-being and com-
munity support; however, they
may also hinder appropriate
medical care if they encourage
avoidance of healthcare facil-
ities.

Morecover, there are specific
cultural taboos and practices
related to postpartum care,
which can impact maternal
recovery and bonding with the
infant. Practices like engaging
in specific cleansing rituals or
confinement periods often de-
termine a woman's postpartum
behavior, including breastfeed-
ing practices. Such customs can
sometimes lead to a lack of un-

derstanding of the importance

of professional follow-up care,
potentially exposing mothers
and newborns to preventable
healch issues [39-41].

Gender dynamics also play
a critical role in shaping ma-
ternal health within Sub-Saha-
ran African contexts. In many
communities, women may have
limited autonomy in health de-
cision-making, often relying on
male family members or elders
to make significant choices re-
garding their health care. These
dynamics can posc substantial
barriers to accessing timely
prenatal and postnatal services,
as women may face opposition
when secking care [42, 43].

Cultural norms often define
the expected roles of wom-
en and men within families,
influencing how maternal
health services are utilized.
For instance, if secking ma-
ternal health services requires
traveling long distances or in-
curring costs, women may be
deterred from doing so if their
families hold traditional views
that prioritize men’s roles in
decision-making. Therefore,
addressing these gender norms
and empowering women
through education and advo-
cacy are vital components for
improving access to maternal

healtheare.

Maternal Mortality in Sub-Sa-
haran West African Countries

According to the World
Healch Organization (WHO),
the estimated maternal
mortality ratio (MMR) for
Sub-Saharan Africa was ap-
proximate]y 542 deaths per
100,000 live births in 2017,
with the Gulf of Guinea ex-
hibiting ratios that often ex-
ceed this average [9, 10]. For
instance, in Nigeria, one of the
most populated countries in
the region, the maternal mor-
tality ratio is estimated to be
around 917 deaths per 100,000
live births, making it one of
the highest g]oba]]y. Other
countries, such as Guinea
(724), Cote d'Ivoire (645), and
The Gambia (432), also report
significant maternal mortality
figures. In contrast, coun-
tries like Ghana and Senegal,
while still facing challenges,
have achieved lower maternal
morta]ity ratios, estimated at
308 and 315, respectively. An
in-depth analysis indicates not
on]y the critical healch risk
faced by women during preg-
nancy and childbirch but also
highlight the disparities with-
in the region. Factors contrib-
uting to such elevated MMRs
include inadequate access to

skilled healthcare personnel,
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particularly during childbirth,
and insufficient healthcare in-

frastructure [9—17].
Role of Infectious Diseases

Maternal health in Sub-Sa-
haran Africa is profoundly
impacted by the burden of
infectious diseases, which con-
tribute significantly to mater-
nal morbidity and mortality
rates. The interplay between
reproductive health and infec-
tious disease dynamics pres-
ents complex challenges that
require targeted interventions
and comprehensive strategies
to improve overall maternal
health outcomes in the re-
gion [6-8]. Infectious discases,
including neglected tropical
diseases (NTDs), human im-
munodeficiency virus (HIV),
tuberculosis (TB), and sexually
transmitted infections (STTs),
present formidable obstacles

to achieving sustainable im-

provements in maternal healch.

These diseases can affect wom-
en'’s health before, during, and
after pregnancy, indicating the
need for integrated health ser-
vices that address both mater-
nal and infectious disease care.

Maternal health in Sub-Sa-
haran Africa is intricately
linked to the burden of NTDs,
a diverse group of infectious

diseases that disproportionately
affect impoverished popula-
tions in tropical and subtropical
regions. These discases, which
include malaria, schistosomia-
sis, lymphatic filariasis, and on-
chocerciasis, present substantial
challenges to maternal healch
by contributing to morbidity,
mortality, and complications
during pregnancy [6, 8, 44, 45].
NTDs signiﬁcantly impact
maternal health by exacer-
bating existing vulnerabilities
among pregnant women. Ma-
laria, for instance, remains a
leading cause of morbidity and
mortality for pregnant women
in Sub-Saharan Africa. Due to
physiological changes during
pregnancy, women are more
susceptible to severe malaria,
which can lead to complica-
tions such as anemia, low birch
weight, and preterm delivery.
The consequences of malaria
in pregnancy are profound, as
they not only affect the health
of the mother but also have
long-term implications for
neonatal health. The WHO
recommends preventive mea-
sures such as intermittent pre-
ventive treatment in pregnancy
(IPTp) and the use of insec-
ticide-treated nets (ITNs) to
mitigate the impact of malaria
on maternal health. However,

access to these interventions

remains inconsistent, particu-
larly in rural areas [6, &, 44-47].
Schistosomiasis, another
common NTD in the region,
can negatively impact maternal
health as well. Infection during
pregnancy is associated with
adverse outcomes, including
anemia and increased risk of’
premature birch. Moreover, the
disease may contribute to in-
creased susceptibility to other
infections, further complicating
maternal care. Addressing schis-
tosomiasis through preventive
measures, such as community
health education and access
to treatment, is essential for
improving maternal health out-
comes. Lymphatic filariasis and
onchocerciasis can also pose sig-
nificant risks to maternal and
infant health. Lymphatic filaria-
sis can lead to lymphedema and
hydrocele, causing significant
physical and psychological dis-
tress. Women suffering from
these debilitating symptoms
may face difficulties in access-
ing care or maintaining health
during pregnancy, leading to
poorer outcomes. Onchocercia-
sis, known to cause river blind-
ness, can have indirect effects
by rcducing the avai]abi]ity of
healthcare resources in affect-
ed communities, thus 1imiting
access to essential maternal

healthcare services [6, 8, 47, 48].
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The intersections between
NTDs and maternal health
turther highlight the impor-
tance of integrated healthcare
approaches. Successful scrate-
gies must encompass not only
the control and prevention of
NTDs but also comprehensive
maternal health services. This
involves ensuring that preg-
nant women receive appro-
priate screenings, treatment,
and preventive medications
while effectively managing the
broader health determinants
that influence both maternal
and neonatal outcomes.

Tuberculosis is another in-
fectious disease of significant
concern for maternal health in
the region. Pregnant women
with TB are at risk of severe
morbidity, including respiratory
eompiieations and worsen-
ing nutritional status, which
can lead to adverse effects on
both maternal and fetal health.
Co-infection with HIV and TB
further complicates treatment
and care, necessitating integrat-
ed service delivery that address-
es both conditions simultane-
ously. Routine screening for TB
in pregnant women, particuiarly
in high-prevalence areas, should
be prioritized to reduce mater-
nal and neonatal risks [49-51].

Sexually Transmitted In-

fections (STIs), including

syphilis and gonorrhea, can
have serious implications for
maternal health and pregnancy
outcomes. These infections can
lead to complications such as
pe]vic inﬂammatory disease,
maternal sepsis, miscarriage,
and preterm labor. Further-
more, STIs can facilicate the
transmission of HIV [52, 53]. In
fact, the HIV epidemic poses
significant challenges to ma-
ternal health in Sub-Saharan
Africa. Women of reproductive
age bear a disproportionate
burden of HIV infection, and
maternal health outcomes are
adversely affected by the dis-
case. HIV-infected women are
at increased risk for obstetric
complications, including ma-
ternal mortality. Antiretroviral
therapy (ART) has improved
life expectancy and health out-
comes for HIV-positive wom-
en, but barriers to accessing
testing, treatment, and care
persist, contributing to pre-
ventable complications during
pregnancy and childbirth.
Moreover, the risk of mother-
to-child transmission (MTCT)
of HIV remains a critical
concern during pregnancy,
childbirth, and breastfeeding
if adequate interventions are
not employed. Comprehensive
prenatal care must include rou-
tine HIV screening and linkage

to care, thereby improving
maternal and infant healch
outcomes. Public health ini-
tiatives that promote regular
screening, treatment, and edu-
cation about safe sex practices
are critical for reducing the
incidence of STIs and their as-
sociated maternal health risks
[54-56].

The intersection of mater-
nal health and infectious dis-
cases is influenced by various
challenges. Inadequate health-
care infrastructure, coupled
with limited access to essential
services, hampers the ability to
provide comprehensive care to
pregnant women. Many wom-
en in rural areas face signifi-
cant geographical barriers to
accessing healthcare facilities,
leading to underutilization of
vital services including antena-
tal care, diagnostic testing, and
treatment for infections. Ad-
ditiona]ly, the lack of skilled
healthcare workers, particu-
1ariy in remote regions, com-
pounds these issues, resuiting
in inadequate screening, edu-
cation, and care for infectious
discases [57].

Cultural beliefs and practic-
es can also impact the recogni-
tion and management of infec-
tious diseases among pregnant
women. Stigma surrounding
HIV and other infectious dis-
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cases may discourage women
from seeking testing or treat-
ment and can lead to delayed
presentations and poor health
outcomes. Comprehensive
community engagement and
education initiatives are essen-
tial for addressing these cul-
tural barriers and promoting
understanding of the impor-
tance of maternal healch and

infectious disease prevention.

3. Strategies for Improve-
ment of Maternal and Infant
Health in Sub-Saharan West
Africa: A Comprehensive
and Culturally-Informed Ap-
proach

Addressing the multifaceted
challenges of maternal health
in Sub-Saharan West Africa
necessitates a eomprehensive
strategy that encompasses the
strengthening of healthcare
systems, community education
and engagement, integration
of services, and advocacy for
supportive policies. Enhancing
healthcare systems is essential
and involves training skilled
healthcare providers, upgrad-
ing facilities, and ensuring the
availability of essential medica-
tions and supplies. Community
engagement through educa-
tional programs is critical to
raising awareness of maternal
health issues and promoting

positive health-secking behav-
iors. Moreover, the integration
of maternal health services
with programs addressing in-
fectious diseases, nutrition,
and reproductive healch is vital
for providing holistic care.
Policy advoeaey plays a sig-
nificant role in this multifac-
cted approach by prioritizing
maternal health funding and
resource allocation while mo-
bilizing stakeholders at local,
national, and international
levels to support initiatives
aimed at improving maternal
outcomes [58-60.
Incorporating cultural
practices into health programs
offers an additional avenue for
enhancing maternal health.
By recognizing and respect-
ing traditional beliefs, health
initiatives can foster greater
acceptance and utilization of
healthcare services within com-
munities. Engaging community
leaders and implementing
eultural]y sensitive educational
initiatives can promote posi-
tive health behaviors that har-
monize with both traditional
practices and modern medical
guidelines. For instance, inte-
grating cultural celebrations
surrounding childbirth with
educational initiatives on pre-
natal and postnatal care can

create an empowering environ-

ment for women, bridging the
gap between cultural recogni-
tion and medical care [59, 61].
Another critical strategy in
the management of maternal
and infant health is the strate-
gic design of rural maternity
centers. These centers can
be deve]oped with targeted,
sustainable architectural in-
terventions that are culeurally
appropriate and responsive
to the local context. By offer-
ing accessible and adequately
cquipped facilities, these ma-
ternity centers can signiﬁeant—
ly enhance maternal healthcare
by meeting women'’s needs in
a familiar and supportive en-
vironment, thereby increasing
the utilization of healthcare

services [61, 62].

4. The Role of Architectural
Design in Creating Spaces
and Facilities for Culturally
Sensitive and Healthy Preg-
nancy Care

Architectural design plays a
crucial role in shaping health-
care environments, particularly
in the context of maternal and
infant health. Designing spaces
that cater specifically to the
needs of pregnant women can
significantly influence their
overall well-being and health
outcomes. Culturally sensitive

architectural design not only
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respects and reflects the culcur-
al values of the community but
also fosters an environment
that promotes healthy behav-
iors during pregnancy [61-64].
Pregnancy is a critical period
that requires both physical and
emotional support. Facilities
designed with the specific
needs of expectant mothers

in mind can enhance the ex-
perience of prenatal care. For
example, waiting areas and
consultation rooms should

be designed to be welcoming,
comfortable, and culturally
appropriate. Incorporating
natural light, soothing colors,
and spaces for privacy can alle-
viate anxiety and promote re-
laxation, essential factors that
can affect maternal healch pos-
itively. Additionally, integrat-
ing Cultur:dly relevant design
elements — such as traditional
motifs, local materials, and
communal gathering spaces

— can enhance the acceptance
and utilization of healthcare
services by expecting mothers.
Community engagement in the
design process ensures that the
facility reflects the local cul-
ture and traditions, creating a
sense of ownership and belong-
ing among users. Furthermore,
the physical layout of clinics
and maternity centers is vital

for facilitating a seamless flow

of patients while maintaining
privacy. Design features such as
separate pathways for different
types of patients, dedicated ar-
cas for prenatal education, and
spaces that encourage compan-
ionship, like family waiting
areas, can support a positive
healthcare experience. Sustain-
ability is another critical as-
pect of architectural design in
healthcare. Utilizing environ-
mentally friendly materials and
energy-cfficient systems not
only minimizes the ecological
footprint but also contributes
to the health of patients and
staff. Green spaces and gar-
dens can be integrated into the
design to provide therapeutic
environments that promote

mental well-being [63, 64].
Design Concept

Considering the multifac-
cted challenges of maternal
healthcare, the proposed archi-
tectural approach aims to cre-
ate a healthcare Facility that ef-
fectively addresses these needs
while prioritizing individual
and public health within a safe,
welcoming, and sustainable
environment that is secamlessly
integrated into the surround-
ing natural landscape (figure 1).

In the designer’s vision and

intentions, and ideally with-

in the collective imagination
of the community, including
users and their families, the
maternity center represents a
harmonious blend of heritage
and innovation, serving as a
welcoming and protective en-
vironment. Sustainability and
harmony with the surround-
ings are prioritized in this
design, enabling the facility

to meet both present and fu-
ture medical challenges within
the context of global health.
This architecture serves a vi-
tal healthcare function while
seamlessly integrating into the
natural landscape, maintaining

a zero-impact footprint.
Layout and Zoning

The maternity center is
thoughtfully organized into
several key zones to ensure
optimal functionality and
facilitate ease of movement
throughout the facility [64].
Each area is designed to sup-
port specific functions while
enhancing the overall patient
experience (figure 2). Upon
entering, visitors are wel-
comed by a spacious reception
and waiting area that exudes
warmth and friendliness. This
space features comfortable
seating arrangements, natural

ventilation, and an abundance
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of natural light, contributing

to a calming atmosphere. The
inclusion of Tocal arcwork and
decorative elements enriches
the cultural resonance of the
environment. Strategically
located private consultation
rooms provide patients with
the privacy they need while
ensuring easy access to medical
care. Each room is outfitted
with modern medical facili-
ties and designed with patient
comfort in mind. Large win-
dows allow for ample natural
light and ventilation, creating
a pleasant setting for both
patients and healthcare pro-
viders.

The labor and delivery
rooms are specifically designed
to offer a safe, comfortable,
and supportive environment
for childbirth. Each spacious

room is equipped with state-

of-the-art medical equipment,
while soothing colors and nat-
ural materials create a calming
atmosphere that helps reduce
stress and anxiety for expectant
mothers. Adjacent to the labor
and delivery suites is a dedicat-
ed neonatal care unit, equipped
with incubators, photothera-
py units, and other essential
medical apparatus. This unit is
designed to ensure quick and
cfficient transfer of newborns
in need of spccialized care, eas-
ily accessible from the delivery
rooms. A single isolation room,
equipped with a dedicated ven-
tilation system, is incorporated
into the design to prevent the
spread of infectious diseases.
Utilizing the “wind tower”
tcchnique, this room features

a higher ceiling and elevated
windows that promote effective

air circulation, maintaining a

Figure 1. A visual sketch of the
project illustrates the layout, form,
and spatial relationships berween
the building and its environment,
emphasizing the structure’s inte-
gration with its surroundings and
its responsiveness to user needs.
Furthermore, it effectively conveys
the architectural design and con-
ceptual framework of the healthcare

facility.

clean and healthy environment.
Postpartum recovery rooms
provide a comfortable space
for mothers to recuperate after
childbirth. Designed to foster
a homelike environment, these
rooms offer space for family
members to stay and support
the new mother. Natural light,
ventilation, and soothing decor
contribute to a relaxing and
healing atmosphere. Addition-
ally, medical and nursing staff
offices are strategically located
to support the efficient opera-
tion of the center. These func-
tional and comfortable spaces
are equipped with modern
office equipment and benefit
from ample natural light. The
relaxation and study area for
healthcare staff will include an
internal window with a glass

partition for direct observa-

tion of the neonatal intensive
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care area. A multi-functional
training and education area is
dedicated to the continuous ed-
ucation of healthcare providers
and to inform patients on ma-
ternal and neonatal healch. This
flexible space is equipped with
modern teaching aids and is
designed to facilitate interactive
learning sessions, workshops,
and community meetings. The
center also features beautifully
landscaped gardens and court-
yards, creating tranquil outdoor
spaccs for patients, families,
and staft. These areas foster

relaxation and well-being,

eompiete with shaded seating,

walking paths, and spaces de-
signed for outdoor activities

and events.

Architectural Solutions to Fa-
cilitate Clinical Pathways

The design of the maternity
center focuses not only on pro-
Viding the essential spaces for
optimal care for women and
newborns during pregnancy
and childbirch but also rigor-
Ousiy applies the latest pubiic
health research o develop
rational and functional care
pathways [63, 66]. This involves
the establishment of distinct

arcas for hospitalized patients

and outpatients, differentiated
pathways based on the severity
of clinical conditions, and spe-
cific health concerns (figure 3).

The design of patient rooms
and care environments are fo-
cused on maximizing visibility
and accessibility for healthcare
providers.

Incorporating 1arge win-
dows and open sightlines al-
lows staft to monitor patients
effectively while minimiz-
ing unnecessary movement
throughout the facility. This

not only enhances safety and

response times but also sup-
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ports collaborative care models
where multidisciplinary teams
can work together seamlessly.
Moreover, the layout of nursing
stations and support areas is
stmtegically placed to optimize
workflow. By sitting in these
spaces near patient rooms,
nurses can quickly respond to
patient needs and coordinate
care without unnecessary de-
lays. The incorporation of flex-
ible workspaces and areas for
collaboration further enhances
teamwork and fosters a culture

of communication among staff.

Finally, when possible, the in-
tegration of technology within
architectural design is another
critical aspect of facilitating
clinical pacthways. Spaces can
be equipped with advanced
medical technology and infor-
mation systems that allow for
cfhicient data sharing and com-
munication among healthcare
professionals. This ensures that
critical patient information is
readily available at the point of
care, enabling informed deci-
sion-making and timely inter-

ventions.

Technical Solutions to Pro-
mote Infection Prevention and
Control

Hygiene standards have
been maximized by adapting
the building’s infrastructure
to facilitate clean and contam-
inated pathways, along with
a designated isolation space
for pregnant women with
communicable discases [63,
67—75]. A single isolation room
is provided, equipped with a

dedicated ventilation system

) NEONATAL CARE

B ouTPATIENT CARE

to mitigate the transmission

] STAFFAREA
() INPATIENT AREA
OUTPATIENT AREA

C] LABOUR AND DELIVERY AREA
SURGICAL BLOCK AND
INTENSIVE CARE NURSERY

CLEAN AREA . PHYSIOLOGICAL PREGNANCY

DIRTYAREA [} COMPLICATED PREGNANCY

PATIENTS AFFECTED
BY TRANSMISSIBLE
DISEASES REQUIRINC
SPATIAL ISOLATION

PATHWAY

PATHWAY AND
ACCESS TO GREEN
SPACES AND
TRAINING AREA

Figure 3. Architectural design plays a crucial role in enhancing the efficiency and effectiveness of clinical path-
ways within healthcare facilities. One of the primary architectural solutions is the creation of distinct zones
within a healthcare facility that correspond to different stages of care. For instance, a well-defined triage area
at the entrance helps to quickly assess patients and direct them to appropriate trearment zones, thereby stream-
lining the patient intake process. This prevents bottlenecks and ensures that individuals receive timely medical

attention.

UGH] — UniCamillus Global Health Journal 8 | June 2025




Promoting Mother-Child Health in Rural Sub-Saharan West Africa... 45

of infectious diseases. This iso-
lation room utilizes the “wind
tower” technique, featuring

a higher ceiling and elevated
windows, which facilicate
effective air circulation and
maintain a healthy environ-
ment (figure 4) [67, 68].

The integration of court-
yard designs establishes co-
herent ventilation pathways
and enhances infection con-
trol by promoting natural
airflow within spacec. These
courtyard areas serve as eco-
logical interchange zones,
creating an integrated venti-
lation channel that supports
natural ventilation through-
out the hospital building (fig-

ure 4).

Technical Solutions for Ad-
dressing Climate Challenges
and Energy Autonomy

While architectural solu-
tions that support hygiene and
optimized clinical pathways
are primary objectives of this
design, sustainable features are
equally vital to the overall con-
cept. The project incorporates
passive ventilation strategies to
enhance natural airflow, reduc-
ing reliance on mechanical cool-
ing systems. Additionally, the

use of local materials minimizes

the environmental impact of
construction and supports local
cconomies. Techniques such
as passive ventilation, natural
heating, and the integration of
green spaces also contribute to
energy cfficiency and reduced
environmental impact (figure 5)
[76-82].

The roofing system will
be constructed using wood
planks in conjunction with a
waterproof membrane fabri-
cated from recycled tires; this
sustainable design not only
provides a reliable waterproof
barrier but also enhances pas-
sive ventilation capabilities.
The layered structure created
by the overlapping tiles allows
for air circulation beneath
the roof, promoting natural
airflow that can help regu]ate
indoor temperatures. This pas-
sive ventilation aids in main-
taining a cooler environment,
particularly in warm climates,
by facilitating the dissipation
of heat. As a result, the roofing
system not only contributes to
sustainable building practices
but also plays a crucial role in
preserving freshness and com-
fort within the space, minimiz-
ing the reliance on mechanical
cooling systems. Moreover,
roof design accommodates the
possible installation of solar
panels to meet the energy

needs of the center, ensuring
autonomy from the unreliable
energy supply often experi-
enced in rural areas [83-84].
The center will include gardens
that provide outdoor spaces
for patients, families, and staff.
These areas are thoughtfully
designed to promote relaxation
and well-being, featuring shad-
cd seating areas and spaces for
community events (figure 6).

An outdoor multifunctional
auditorium will be dedicated
to educating patients on sex-
ual and reproductive health,
faeilitating interactive learning
sessions, theater performanc-
es, and community meetings.
A removable shade structure
crafted from local fabric, sup-
ported by poles, will provide a
practical and versatile solution
for protecting attendees from
sun and inclement weather

during events.

Use of Materials and Con-
struction Process

Utilizing locally sourced
materials and artisanal crafts-
m:mship enables architects to
integrate traditional building
macerials, construction tech-
niques, and design features
that a]ign with the cultural
identity of the community.
Additionally, these approaches

UGH] — UniCamillus Global Health Journal 8 | June 2025 45




46

Cecilia Ceccarelli et al.

REGION OF
RELATIVE POSITIVE ©
PRESSURE

paTHOGENS M0
*

RELATIVE
NEGATIVE
PRESSURE

WARD AREAS

oy
|
La
// RESERVED AREA FOR DELIVERY AREA
HEALTHCARE PERSONNEL
AND LAB

Figure 4. Architectural strategy for infection prevention and control. Passive ventilation systems, such as wind
towers, can ventilate spaces and reduce the burden of airborne pathogens by utilizing regional pressure differ-
ences and the stack effect. The design approach (open-end corridor and court-yard) increases ventilation rate
(air change per hour) thereby reducing the risk of infection significantly (Modified from: Emmanuel U et al. |
Environ Health Sci Eng. 2020, doi: 10.1007/540201-020-00580-y and Mahon H et al. Energy, 2022, doi. 10.1016/j.

energy.2022.125118) [67, 68].

are economically sustainable.
Furthermore, the use of local
materials and craftsmanship
fosters a cultural harmony with
the heritage, traditions, and
aesthetic preferences of the
community that will use the
healthcare facilicy.

Within this project, the
primary structure of the hos-
pital will be constructed using
earthen bricks, coated with a
layer of red clay that serves as
plaster for both the external
and internal surfaces. Internal
flooring will feature standard
tiles, while the cement and
shell-tiled floors in the cov-

ered courtyard arcas will be

constructed using disposable
formwork. The exposed areas of
the courtyards will be treated
with small, crushed stones to
facilitate drainage. The choice
of standard tiles for internal
spaces stems from the need for
smooth, easy-to-clean surfaces,
which must be professionally
installed, particularly in operat-
ing rooms, with minimal joint
spacing of approximately 2 mm.
The roofing system will
consist of rosewood planks
combined with a waterproof
membrane made from recycled
tires, created by cutting the
tires into coplanar pieces that
overlap. Windows will feature

frames constructed from rose-
wood beams, with wild bamboo
canes inserted into the frames
to provide partial light shield-
ing while allowing for necessary
air circulation. Sliding doors
will utilize wooden planks and
will be mounted on an external
track trolley system, composed
of an iron tube and specialized
metal components.

Bamboo Vulgaris will be em-
ployed to construct the columns
supporting the fabric canopies
over both the auditorium and
courtyard areas. For the larger

courtyard, three bamboo canes

will be bundled and secured

together, while all columns will
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Figure 5. Construction Technical Details. A) Provision for the installation of solar panels on the roof, B) con-
struction technical details for the roof, C) elevation of the building’s roofs, D) Construction Technical Details
for doors — The sliding doors will be crafted from high-quality wood to ensure durability and aesthetic appeal.
These doors will feature an ergonomic design that allows for quick and easy access, reducing the need for contact
with handles and thereby minimizing the risk of environmental microbial contamination within the healthcare
space. The doors will be installed using an external track and trolley system, allowing for smooth and efficient
operation. The track will be securely mounted to the wall, and the trolley system will consist of robust metal
components designed to support the weight of the doors while allowing for effortless sliding, E) The windows
will feature frames made from wooden planks, providing a sturdy structure. Dividers will be constructed using
bamboo slats, which will allow for natural light and ventilation while offering partial light shielding. This com-
bination of materials will enhance the windows’ aesthetic appeal and contribute to the overall sustainability of

the building design.
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be anchored in the ground for
stability. Hooks attached to the
walls will support the curtains
in the smaller courtyard, with a
metal ring inserted at the cen-
ter of the curtain to create an
opening for natural light and
ventilation. Steps for the audi-
torium will be crafted from red
elay. Tall trees will be planted
within the courtyard and wait-
ing arca to provide shade and
reduce ambient heat, with a
medium-sized tree designated
for the courtyard adjacent to
the inpatient ward.

Minimized construction
costs allow for the evaluation
of allocating a portion of the

budget to an autonomous

energy supply system, which

includes solar panels. This set-
up will provide reliable and

sustainable energy for lighting,
medical cquipment, and other

essential functions [85-87].

Culturally Responsive Archi-
tectural Design: Embracing
Local Traditions

Drawing inspiration from
West Africa’s rich architectural
heritage, the design incorpo-
rates clements such as open
courtyards, impluviums, veran-
das and towers that promote
natural ventilation (figure 7
and figure 6B) [88-89].

The integration of tradi-

tional forms, materials, and

Figure 6. Spaces for Relax-
ation, Training, and Social
Interaction. A) Auditorium
Open Space: The area fea-
tures a removable sail cover
crafted from traditional
fabric, supported by three
poles, providing shelter for
the meeting space from
weather. B) Rendering of
Courtyard: This courtyard
is strategically located near
the patient rooms and is
dedicated to relaxation

and socialization, creating
a tranquil environment

for both patients and their

techniques ensures cultural
relevance while enhancing the
building’s sustainability and
environmental performance.
The center is designed to har-
moniously blend with its sur-
rounding environment, creat-
ing a welcoming and protective
atmosphere reminiscent of an
embrace or a maternal womb
(figure 8).

Culturally responsive archi-
tectural design plays a pivotal
role in community acceptance;
it involves creating structures
that not only meet function-
al needs but also honor and
reflect the cultural traditions
and values of the local com-

munity [90-92]. This approach

48

UGH] — UniCamillus Global Health Journal 8 | June 2025




Promoting Mother-Child Health in Rural Sub-Saharan West Africa... 49

Figure 7. Charcoal sketches and watercolors depicting examples of West Africa’s traditional architectural her-
itage. Vernacular and traditional housing in Sub-Saharan Africa has evolved over generations to meet the
challenges posed by extreme climatic conditions. These indigenous structures often embody deeply rooted cultural
values and provide insights into sustainable living. By effectively utilizing natural materials and innovative
design, they create comfortable and resilient homes. Exploring these traditional architectural forms reveals valu-
able lessons in climate-responsive design, which are crucial for the advancement of sustainable architecture in
the region. A) An example of vernacular and low-tech architecture is the Tata Somba or Takyenta tower-style
mud houses in Koutammakou, Togo. These structures are composed of rammed earth and typically consist of
about eight interlinked buildings, all surrounded by mud walls. B) A settlement of mud huts with contiguous
central courtyards in Burkina Faso. C) The traditional Jola house in Senegal’s Casamance region is a circular
structure that exemplifies sustainable architecture. Characterized by mud brick walls and a central courtyard,
or impluvium, it features a sloped roof that collects rainwater in a cistern for drinking. This design employs
evaporative cooling, where evaporating water cools the indoor air while the thatched roof shields the thick walls
from solar heat. Similar impluvial architectural styles are also present in the Igbo, Yoruba, and Edo cultures of
southern Nigeria, utilizing sun-dried mud bricks and thatch.

is particulariy important in
regions with rich cultural her-
itages, as it fosters a sense of
identity and bcionging among
residents while promoting
social cohesion. To achieve

this, architects must engage

in thorough research and dia-
logue with local communities
to understand their history,
customs, and aesthetic pref-
erences. This collaborative
process allows architects to in-

corporate traditional materials,

construction techniqucs, and
design elements that resonate
with the local culture. For in-
stance, the use of’ indigcnous
materials and craftsmanship
can enhance the authenticity
of a building while supporting
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Figure 8. An ideal graphic sketch of a section of the building that illustrates the intersection between the health-
care-related areas and the welcoming spaces, inspired by traditional West African architectural models such as

open courtyards, impluviums, and verandas. A synthesis of heritage and innovation in healthcare architecture

fosters a welcoming, protective environment. Prioritizing sustainability and environmental balance, this design

paradigm addresses current and future medical challenges within a global health framework, focusing on com-

prehensive care for vulnerable populations. The architecture seamlessly integrates with the natural landscape,
achieving a zero-impact footprint while effectively serving its healthcare function.

local economies. Moreover, cul-
turally responsive design can
address environmental sustain-
ability by utilizing traditional
practices that are inhcrcntly

cco-friendly.

Conclusion

The state of maternal health
in West Africa is a complex
interplay of various deter-
minants, including access to
care, socioeconomic factors,
infectious diseases, and cultur-
al beliefs. As countries in this
region strive to make progress

toward achieving the Sus-

tainable Development Goals
focused on reducing maternal
mortality, it is imperative to
adopt a multifaceted approach
that addresses the underlying
issues. Through concerted
cfforts in healthcare improve-
ment, education, community
engagement, and policy advo-
cacy, it is possible to enhance
maternal health outcomes

and save the lives of countless
women and their newborns.

A multifaceted approach

that includes strengthening
healthcare systems, promoting

community engagement, in-

tegrating services, advocating
for supportive policies, and
strategically designing cultur-
ally appropriate maternity cen-
ters is essential for enhancing
maternal and infant health in
Sub-Saharan West Africa.
Cultural practices and
beliefs are fundamental de-
terminants of maternal healch
in Sub-Saharan Africa. By
understanding and respecting
the cultural contexts that in-
fluence maternal health behav-
iors, health practitioners and
policymakers can create more

effective interventions. Pro-

50

UGH]J - UniCamillus Global Health Journal 8 | June 2025




Promoting Mother-Child Health in Rural Sub-Saharan West Africa...

51

moting dialogue and collabo-
ration between traditional and
formal healthcare syscems will
enhance maternal health out-
comes, empowering women to
access the care they need while
honoring their cultural iden-
tities. In this way, addressing
maternal health becomes not
just a biomedical challenge,

but a holistic one that incor-

porates the social, cultural, and
economic dimensions of wom-
en’s lives.

The role of architectural
design in creating culturally
sensitive spaces dedicated to
healthy pregnancy care is es-
sential. Emphasizing comfort,
privacy, cultural relevance,
and sustainability within

healthcare environments can

significantly improve the ex-
periences and healch outcomes
of pregnant women. As ma-
ternal health continues to be

a pressing concern, investing
in thoughtful architectural de-
sign is imperative for fostering
health-promoting environ-
ments that meet the diverse

needs of women throughout
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