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First Aid Center Fotomena, Cameroon

Luca Venturi
Maurizio Biolcati Rinaldi
Sindy Melissa Godinez de Leon
Abstract

There are many countries in the world today which lack basic medical
services and this has raised a concern of developed countries to undertake
Initiatives to provide and improve the basic medical amenities to humans
internationally. This is done through human aid, social and health
assistance, training projects involving institutions and universities through
volunteer and exchange programs which augment assistance to each concern
issue. In our study we compared the social and health sectors in Cameroon
with other countries of the world. The study concluded using statistics and
graphical data (showing the 2013 statistics, source World Bank) which
represent in-services, health system and social developmental access in
Cameroon in comparison to other countries. Additionally, territorial
screening was done which supplemented to our final architectural design of
the First-aid center at Fotomena. While designing the First-aid center
building, its social and environmental feasibility was given prime
importance. The construction of the first-aid center has a master plan, and
all constructions would abide the master plan. In accordance, the first-aid
center was intended to be cons
Ferrara and Bologna University have laid out the phases of construction
taking in consideration the interdisciplinary team of professionals like
consultants and technicians.

Keywords: Healthcare planning, Healthcare structures, Primary healthcare.
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Introduction

It is well known that Cameron and many other African countries face a
difficult situation in the health sector. The University of Ferrara set about
the task of deepening the current health problems in Cameroon. Of course,
too many questions started to arise. The first question was: What is the main
problem in the Cameroonian healthcare system? At the beginning, it was not
clear how the system worked. That is why after that initial question a series
of new doubts showed up. Some of those doubts were: Do they have a
healthcare system working in a network? What are the critical points of the
system? What is the epidemiological situation now? What are the medical
priorities of the citizens? Is there an accessibility problem? Do they have
the appropriate infrastructure to give the healthcare service to the people?
Those questions and many more were the thrust to start up the research.

The research project started in the University of Ferrara (Engineering
Department); a few months later, the University of Bologna joined the team.
Both Universities asked for the support of a multidisciplinary team in order
to tackle the problem comprehensively. But, how can they know the full
extent of the situation? In the first place, it began to obtain general
information about the country. The topics were: territory, inhabitants,
cultural aspects, environmental characteristics, etc. But the fact was that the
Universities as academical institutions could not give real solutions by
themselves. That is why the strategy chanced. At that point the strategy
became: to listen. Yes, to listen to the real problems from real people. For
doing that, Cameroonians students (who are living in Italy) got involved in
the planning process.

The aim was clear: local participation - real solutions. Life experiences
told by the Cameroonian students were corroborated by a series of health
statistics and social indicators that were related to the reality of the country.
The numbers pointed out an alarming situation. This local circumstance was
then compared with other countries of the world, including Italy and
Canada. The comparison was done in order to recognize the critical points.
Once those points were recognized, the planning team was able to take out
the priorities to give a feasible solution. The solution: The First Aid Center
of Fotomena. In the next pages, the data analysis, the methodology and the
project elaborated by the University of Ferrara in collaboration with
students of Cameroon, local authorities, national cooperation institutions
and other stakeholders will be presented.

An Overview of Cameroon

Cameroon is located in the middle of the African Continent, in the
western coast; it has 23 million of habitants (2014. Data base CIA, Central
Intelligence Agency). The official languages are English and French;
however, in the territory they speak about 24 local languages. The 40% of
the population is Catholic, 20% Muslim, and the 40% has traditional
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religions. 71% of them know how to read and to write. The principal
characteristic is the cultural diversity; in the whole country has almost 200
ethnical groups that speak their own languages. (Nubile, A. 2012)

The capital is Yaundé (2,500
Duala (2,500,000 habitants) considered the business center; Barmenda
(360,000 habitants); Bafoussam (310,000 habitants); Garua (305,000
habitants); Marua (245,000 habi
With a 1000 km large territory, the country has a variety of weather
conditions. In the north, there is an arid savannah, while in the center and
close to the Equator there is an equatorial rainforest.

Cameroon was a German colony in 1884 but after the First World War
the territory was divided into two parties, one belonged to France and the
other one to the United Kingdom. The political party: Union of the
Populations of Cameroon advocated independence but it was banned in the
fifties. There were clashes between the French and Cameroonian forces until
1971. In 1984 Cameroon became independent as the Republic of Cameroon.

Step 1: Analysis of Critical Points

The data analysis was made in the base of the World Bank Data (2013)
the WHO (World Health Organization) statistics record and information
given by the Minister of Foreign Affairs from Cameroon. After the review
of the health indicators, we can clearly identify the critical problems in the
health sector in Cameroon. Those are: gastro intestinal diseases, HIV1,
transmitted diseases by vectors (malaria, dengue, fever and yellow fever)
and several diseases caused by contact with contaminated water. The
cholera outbreaks are frequent in the region. From January to mid-August
2011, the health authorities have recorded 10,580 cases of cholera with 379
deaths (to reduce the risk of contagion is recommended to wash hands
thoroughly before meals and to use uncontaminated water). Another
problem that primarily affects the child population is malnutrition, which
occurs in 15% of children aged 0 to 5 years (2014, Data base CIA, Central
Intelligence Agency).

Y HIV is widespread, according to UNAIDS, 5.1% of the adult population (15-49) is
affected. More than 500,000 people are positive to the virus. AIDS is in fact the leading
cause of death in Cameroon. HIV is usually associated with the increase in cases of
tuberculosis.

habitants

tants)
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Chart 1la-1b. Prevalence of HIV
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Chart 2a-2b. Incidence of Tuberculosis
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As we mentioned before, our analysis was based on evaluating the

Cameroon’ s heal

t h

indi cators

with similar characteristics and also compared to other international
countries. The problems present today in Cameroon are related, above all, to
the high population growth rate. The current social and economic situation
of the inhabitants is a critical point too (See Charts 1 to 9).

Chart 3a-3b. Annual Population Growth
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Source http://data.worldbank.org/indicator/SP.POP.GROW.

In the chart 3, it is evident that Cameroon has one of the highest annual
growth rates. The main birth values show an increased rate in contrast to the
general living conditions of its inhabitants. Chart 4 shows low life
expectancy at birth. This problem is the result of the poverty conditions of
the population, infectious diseases and the lack of access to basic medical

compared
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services. Cameroon also has a high annual mortality rate, affecting the most

vulnerable groups such as women and children.

Chart 4a-4b. Life Expectancy at Birth by Male and Female in Years

Life Expentancy at Birth
Female,Male; 2013 (years)

Life Expentancy at Birth

Female, Male; 2013 [years)

Camensan Canada Bratil Haly

Gréane

LEEBEESREBER

WS i

Ghana Guines Gahan

Higeria

Source http://data.worldbank.org/indicator/SP.DYN.LEQO.IN/countries.

Chart 5a-5b. Mortality Rate of Children
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Basic Infrastructure Healthcare and Hospitals

One of the most representative indicators of accessibility to the basic
healthcare services is the availability of beds in the public hospitals. The
World Health Organization reports that the average value of this indicator
should be 3 beds per 1,000 inhabitants. In chart 6 we can see that Cameroon
only reached the value of 1.3 beds per 1,000 people, which determines the
main problem of public health coverage.

Chart 6a-6b. Hospitals Beds
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The Most Vulnerable ®ups

Globally, groups that are usually weaker and more vulnerable (at risk)
in terms of health, consist of women and children. In chart 7 it is shown the
life expectancy at birth of women, which on average in Cameroon, it is only
56 years old. Even women who are of childbearing age are a vulnerable
group in the population. Many mothers die due to poor hygienic conditions
in which they live and the lack of accessibility of basic services to make
checks before and after the childbirth (Chart 9).

Chart 7a-7b. Life Expectancy at Birth. Female in Years
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Chart 8a-8b. Fertility Rate
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Chart 9a-9b. Maternal Mortality Ratio
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After the review of all the data we concluded that the first priority was
to plan a structure which helps to support the maternal and child sector crisis
they are facing today.
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Step 2: The Selection of the Site

One of the aims of this work was to create a network between the
habitants of Fotomena, local authorities, University of Ferrara and the
University of Cameroon. The first meetings were truly a success. Actually,
the first result of the meetings was the choice of the place where the new
healthcare structure should be located. The site chosen is in the Department
of Menou. The <city i adiclaatedirtoksofto k oué ( Fot
west of the country at about 1,400 meters above sea level. The nearest large
town is Dschang. In the area, there is already a private hospital which is
about 35 kilometers away; the city also has an airport and a branch of the
University.

The area available for the installation of the first aid center is on a small
plateau on top of a hill, there are two and a half hectares of greenery that
border to the northwest with an existing road (see Figure 3). A natural water
source is present in a short distance from this batch which can be used as a
source of water for the hospital. It can be used in combination with water
which is located in the subsoil at depths not too high (Figure 1).

Figure 1. TheSite

DSCHANG

35km

FOKOUE

Source Google maps 2015.

The methodology used was the utilization of the markers. These ones
correspond to the roofs of the houses that were easily identified by the team
leader. The job was done with local residents who had a good knowledge of
the site. They selected and named the markers as P1, P2, P3, P4 and P5. To
complete the process other auxiliary points were chosen. With the aid of a
GPS, the team detected all the important coordinates of the site.
With regard to climate data it should be noted that the temperatures
throughout the year in this site are very high. Cameroon is very close to the
Equator so the temperat ur e v ar i es f{CurToewmolddstmonthe t o 38 °
are July and August (therefore they record the lowest temperatures in the
year). There is the presence of moisture. On an average, every year it rains
1,500 to 2,000 mm. Rainfall is abundant for eight months a year and the
driest months are January and February. In addition, it is important to
mention that the site is | ocated at | at]i
hours of sunshine in a day are close to 12 hours.
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Step 3: The General Plan

The architectural design of the first aid center had to take into account
both: the environmental and social aspects of the intervention area (Culture
of Fotomena). For example, the environmental aspect defined the typology
of the building, materials, type of roof and the facility management. While
the socio-cultural aspect directly influences the design of the public spaces,
wards and of course the use of color in the project.

The building-plant system was conceived through the concept of
flexibility and functionality for maximum simplicity and operational
autonomy. The design bases focused on the patient care (Verde, 1984).

Figure 2. Preliminary Draft of the General Plan
EXTERNAL TOILET
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‘ INFECTIOUS DISEASES WARD

WARD
DOCTORS AND NURSES RESIDENCE
PLACE OF WORSHIP .
NIN g s
DINING HALL - —9 v

L : ’ ) -
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LAUNDRY

BLOCKSURGERY

J’ MATERNITY AND PEDIATRIC WARD

RESIDENCY FOR RELATIVES

OFFICES

MAIN HALL EMERGENCY ROOM

Source:Studio Venturi.

A building in one floor was chosen in order to promote the relationship
of the patients with the external environment (Figure 2). This choice allows
reducing the maintenance costs and at the same time guarantees the
possibility to add structures (pavilions). These pavilions will be constructed
depending on the requirements and the economic availabilities, without
impairing or affecting the smooth running of activities and medical care.

The Master Plan

We have also studied the possible combinations of the modules and
blocks according to functional logic of healthcare structure. In this process
we have consulted other similar cases of study, for example, the project of
maternal and child hospital in Guatemala City. It was an interesting example
for us because it includes a multicultural approach. Obviously, the First Aid
Center of Cameroon will be considering part of the network as a healthcare
structure of the second level of medical attention. In this analysis phase was
very hel pful the specialist’”s advice, me
Dr. A. Franchella and Dr M. Michelini of the Faculty of Medicine, as well
as Prof. P. Bianchi, former Rector and Professor of Applied Economics at
the Faculty of Economics of the University of Ferrara. Along with other
professionals, they gave their opinion and knowledge to improve the
project.

10
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As we mentioned before, the organization of the structure occurs across
a block diagram. It is conceived and prepared for its possible construction in
successive stages with the connection between the different areas by means
of external paths covered.

Figure 3. The Master Plan Diagram
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Following the diagram of Figure 3 the relation between sectors allows
the division in two general stages, each of which can be divided down by
functional sections.

The first macro sector was planned to include the emergency unit, the
maternity and pediatric departments and a main pavilion which will be the
principal entrance of the complex. The main pavilion contains: the
acceptance, ward, pharmacy, store medicines, laboratory analysis, radiology
department, clinics, first aid and offices; which, in a second stage, will also
include separate accommodation for medical staff and patients' relatives, a
laundry room and a dining hall.

In the second macro sector, it will be possible to increase the number of
beds in the maternity ward, it will be included an additional hospitalization
module for infectious diseases, a morgue, a worship place, a school with an
adjacent play area for children, an incinerator and other support services.

Step 4: Design Criteria

All buildings have been defined through a modular pattern. Each block
has a plant identified by the arrangement of multiple base units, side by side
to each other, so as to form kinds of similar buildings, but without adopting
the same internal solution.

11
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Position of the Bildings

On the north — west pavilion, the main hall is placed with the reception
adjacent to the emergency room which is easily reachable from the outside.
The wards are positioned at south, in the most protected areas and away
from the road, in such a way that patients can enjoy the green spaces created
between one block and another (Phiri, 2015).

Use ofColor

In the African continent, the color is a very important and representative
element of the culture (Biolcati, 2011). In Cameroon, it is also considered as
a form of expression. In the project, the design team decides focus the
process of construction identifying the phases using different colors. But,
the use of color is not just to make evident the constructive phases and the
localization of the facilities, the real objective was to create a referral point,
to create a feeling of belonging and to recognize each medical division
through the color.

Materials and Fishes

With regard to the structural design has preferred the use of inexpensive
materials and readily available locally, in order to reduce transportation
costs, as well as supporting and giving vital impetus to the local labor
market (Cama, 2009).

The curtain walls will be made of concrete formwork elements or with
terracotta bricks, elements still easily available in the local market. The
same walls will then be plastered and then painted (internally with products
easy to clean-washable). In general, the construction technologies have been
chosen according to the speed and ease of the execution, but also in view of
being able to make use of unskilled labor.

Step 5: The Project in Phases
The Main Pavilion

The main hall will be the first building to be realized. It is very
significant and important because it defines the scheme of the future
complex.

The main pavilion is identified by a big red wall, which will be used to
place the service facilities of this block, but also, from a semantic point of
view, will represent the hallmark and identity the whole center of First Aid.
The main hall will be built first and it will have flexibility as the principal
characteristic, especially regarding the distribution of the various functions,
making possible in the future to add and change some spaces, intervening
only with "minor adjustments™ on the parts previously made.

12
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It is suggested to build this edifice through three functional sections,
both structurally and in terms of plant, whose timing of realization will be
dictated solely by the financial resources available. In the first phase the
main building with the entrance canopy and the wall "door systems™ will be
built. This first section will extend for about 270 square meters (Figure 5).

With this initial implementation the opportunity to receive immediate
care will be ensured (thanks to the presence of well over 3 clinics and a
laboratory of analysis), but also to the presence of two big wards with 12
hospital beds. Inside the distribution it will be possible to include a space for
the exclusive us e mniodatiort), o theytwalfhdve
an immediate contact with patients within the structure itself (Palumbo and
Terranova, 1980).

In this first phase, a "toilet block and showers", separated to genders
will be built next to the main building. After the completion of the third
functional section it will be possible to realize the real accommodation of
the doctors; an independent structure but closely connected with the
buil dings previously made. I n t
accommodation previously, it will be possible to place the offices of the
administrative management of the complex.

Internal and External Spaces

The project was proposed with hospital rooms so that users can feel
comfortable during their stay, and also in order to create a pleasant place
inside. It is important to maintain contact with the outside world through a
proper air circulation and natural light coming through the windows. The
spaces created were designed to support the condition of the patient, fight
the phenomena of stress and promote speed healing and wellness.

The principal idea is to create the conditions of a domestic environment
that leads to a normal lifestyle by: visual stimulation of access to the
external environment through windows or French doors overlooking the
green areas, balanced use of different colors (floor, walls and furniture). All
these, in order to promote the olfactory sensations caused by plants and
flowers scented and also to stimulate the sensory values connected to the
touch, using appropriate materials and technical solutions.

Particular attention was given to the different paths, taking into
consideration the different features depending of the use and function. We
studied separate paths: for the medical staff, for the patients and their
relatives, for the reserved areas and support areas. Another aspect that was
taken into consideration of the types of routes was "the path of clean and
soiled material”, which guarantee maximum hygiene in the entire complex.
In this regard, the pavilions have been provided with areas of collection and
storage in order to favor these internal processes. Finally the paths were
divided into two categories, depending on whether they were internal or
external (Harvey, 2007).

The external routes were also differentiated in indoor and outdoor,
depending on the different location of the pavilions (Figure 4).

13
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Figure 4. External Routes

SourcePrepared by Studio Venturi.

Figure 5. The Phases
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Step 6: Technical Process and Management of the Facilities
The Water Reuse System
Considering that during the year it rains so much. The planning team
included a system for collecting rainwater. It will ensure their possible reuse

especially in the cleaning and management of the toilets (Figures 6 and 7).

Figure 6. The Water Reuse Cycle (Rainwater)
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Figure 7. The Water Reuse Cycle (Drain system)
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Conclusions

The principal role of the University is to educate, to promote the
research, but most of all to share the knowledge and to implement new
methodologies. Also, it helps to organize and improve the process.
Following this premise, the University of Ferrara toke the strategy to start
up this project acting like a mediator between the local authorities, the
ministry of health and the citizens of Cameroon.

It was not a random choice planning a first aid center with a maternal
and child approach. It was the result of an exhaustive research. The
proposed building is just the initial part of the process, and it came only
after the several meetings and workshops with the local authorities, citizens
and international collaborators. The social participation was a complement
to the data analysis and both were applied in the design criteria. The
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expertise of the multidisciplinary team was also important and it defined the
strategies to follow in the entire process.

As we said at the beginning, the principal aim was: local participation —
real solutions. The work d o e s n "with the mullding design and the
executive project. Another important objective is to promote and strengthen
the sense of belonging of the citizens. The University will be involved in all
the phases: planning, construction and management of the structure. The
Next step for the University of Ferrara is to train a group of students who
will supervise the construction of the First Aid Center in Cameroon.
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