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INTRODUCTION
The Indian context

India, in South Asia, is one of the largest political 
state in the world. It is considered the seventh largest 
nation in terms of area with a population of more or less 
1 150 000 000 inhabitants, therefore it is the second 
most populous nation after China. It is a country with 
its rich diverse cultural heritage and colourful history 
and people of various ethnicities living in harmonious 
collaboration [1].

Nowadays, this country presents a very complex eco-
nomic and social scenario because, on one hand, it is 
among the states with an increasingly central role in 
the global economy and, on the other, the presence of 
different customs and traditions still pervade the social 
organization and the structure of some economic sec-
tors. Moreover, in the past decades the country was 
subjected to an accelerated growth becoming in 2011, 

according to the data taken from the International 
Monetary Fund, the third force in world economy in 
terms of PPP (Purchasing Power Parity) and the tenth 
in nominal ones [2]. Indian economy is the 10th largest 
with a gross domestic product of US$ 1377.3 billion 
(2009), and it becomes one of the prime industrialized 
nations in the world, on the back of rapid technological 
advances over the past decade.

According to the World Bank data, nowadays, about 
40% of India’s population lives below the poverty line 

with the Human Development Index that ranks the 
country at 132 out of 169 in the world ranking. Other-
wise, the 30% of people live below the poverty line and, 
starting from the statistic data, India is losing more than 
6% of its GDP (Gross Domestic Product) annually due 
to premature deaths and preventable illnesses, accord-
ing to World Bank report of 2010. Total expenditure on 
health is 4.2% of GDP, and current public expenditure 
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Introduction. India is one of the five countries with the lowest public health spending 
levels: the private medical services are one of the most developed fields, meanwhile pub-
lic health ones are totally inadequate with the most number of health facilities concen-
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is only 1.1% of GDP. However, India remains among 
the five countries with the lowest public health spend-
ing levels in the world: in fact, the central government 
is responsible to define and supervise the teaching and 
healthcare services through the actions of each state (it 
means the health policies are delegated to the govern-
ments of individual state).

Speaking about the priorities of Indian Government, 
only 4.2% of public expenditure is devoted to Health, 
factor that places India among the ten countries with 
the lowest health investment in all the world. Spending 
per capita of Health issues increased from $ 21.00 in 
2000 to $ 45.00 in 2009, nevertheless it does not im-
prove the situation and it leaves India in a situation un-
changed [3]. The total health expenditure invested by 
the Indian Government, as emerged, presents a huge 
gap between the public health (32.3%) and private one 
(67.6%).

Therefore, Indian healthcare industry has more pri-
vate structures than public ones: about 68% of the ex-
isting hospitals (15 097) and 37% of the inpatient beds 
(623 819) in the country belong to health private sector 
and most of these are located in urban areas [3].

India has about 0.6 beds per 1000 inhabitants and this 
situation is worsened by the lack of facilities and man-
agement/support staff that leads to have 50% of beds 
in the public health sector and 30% in the private one 
not used. The situation is, however, slightly improved by 
the introduction of the National Rural Health Mission 
(NRHM), founded by 85% the Union and the remain-
ing 15% by the states, which aims to bring its action in 
rural areas strategic, engaging more than 800 000 work-
ers paid according to the performance [4].

Starting from the data analysis, in India the private 
medical services are one of the most developed fields, 
meanwhile public health ones are totally inadequate 
with the most number of health facilities concentrated 
in cities, where only the 25% of the population lives [5]. 
Moreover, the public infrastructures are not well dis-
tributed on the territories, in fact they are in the main 
urban centres and so it does not guarantee accessibility 
to a wide sample of population, who live in rural areas 
of India; it is possible to identify three different health 
care levels:
•	Primary health care level is free and it is provided 

in public hospitals in the main cities, namely Urban 
Health Centre, and in primary health centres, namely 
Primary Health Care (PHC) in rural areas;

•	Secondary medical care level is guaranteed by 
general hospitals at the district office and/or the ta-
luk, namely administrative subdivision of the district;

•	Tertiary medical care level is guaranteed by spe-
cialized hospitals and/or local universities.
The public health care is mainly made up of primary 

level, with differences between urban and rural areas; 
in urban areas there is a double level system: a Basic 
Health Post for few thousand inhabitants and a Health 
Centre Urban, or Urban Family Welfare Centre, for 
100 000 people joined with a general hospital. Instead, 
in rural areas there is a triple level system: a Sub-Cen-
tre for 5000 inhabitants manage by two operators (a 
man and a woman); a Primary Health Care Centre 

for 30 000 people with medical and paramedical staff; 
a Primary Hospital with 30 beds per 100 000 inhabit-
ants and some basic specializations [6]. The last ones 
include primary care services, which means that special-
ize mainly in vaccinations, prevention of malnutrition, 
pregnancies, postnatal care and treatment of common 
diseases. These activities are essential although not spe-
cialized because they guarantee basic health services in 
place that would otherwise be totally devoid.

However, a research work realized in 2010 revealed 
alarming data that demonstrate the poor conditions 
of these healthcare facilities: approximately 12.4% of 
Primary Health Care Centres and 27.8% of the Sub-
Centres have regular procurement of drinking water; 
the 14.2% and 28.5%, respectively, do not have elec-
tricity; the 7.5% and 8.1% are hardly accessible; 54.3% 
and 47% are without phone or computer connection [6, 
7]. Moreover, in addition to these factors, the lack of 
specialized facilities determinate to the patients, who 
need some more targeted treatments, to go to hospitals 
of secondary and/or tertiary levels, not already acces-
sible to many users. One of the main problem is also 
the lack of equal access and balanced population in 
good health services. The economic policy of the public 
health system has various dimensions: multiple systems, 
several types of ownership and different infrastructure’s 
typologies. All these aspects determinate several criti-
cisms that make difficult hinders the development and 
organization of a system.

It is known that India is in the middle of a process of 
change and some of the present deficiencies that con-
cern the improvement of the health systems, such as 
the insufficiency and inequality in the distribution of 
sanitary staff, privatization of main services and their 
efficiency, closer adaptation to the current needs and 
international standards, the progressive realization of 
the Millennium Developments Goals (United Nations 
Development Programme for India), especially fights 
against malnutrition and inequity between the genders, 
improvement of the epidemiological scenario that pres-
ents primarily attention on cardiovascular, cerebrovas-
cular and metabolic diseases, cancer and mental illness 
(they correspond to two thirds of the total Burden of 
Disease (BoD) in the country, about 66.7%, and they 
are responsible of the 53% of deaths, with prevision that 
it increases up to 59% in 2015) and, subsequently, other 
diseases very frequent, such as Tuberculosis (TB), sexu-
ally transmitted diseases (AIDS) and diseases transmit-
ted through water or poor sanitation. In synthesis, the 
principal diseases of the population can be subdivided 
into: 53% non-communicable diseases; 31% communi-
cable diseases; 10% malnutrition and poor health condi-
tions; 6% something else [8].

These consist of both final outcomes, through the im-
provement of the health levels and equity, protecting 
people against the catastrophic consequences of dis-
ease, improving responsiveness to people’ expectations 
and achieving all of the above efficiently, and intermedi-
ate objectives improving access, quality, continuity and 
sustainability of the health structures [9, 10].

Starting from these concepts, a research work, fund-
ed by Fondazione Politecnico di Milano, developed on 
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new strategies for improving the healthcare services 
in the context of Kolkata through the collaboration of 
some NGOs that operate in the surroundings of this 
country. The goal of the multidisciplinary group, com-
posed by architects, doctors, economists and hospital 
planners, is to define layouts of healthcare facilities that 
respond to the local health needs of the population in 
terms of quantities and modalities of affordable, effi-
ciently networked and sustainable evidence based ser-
vices and modernizing outdated structures.

Moreover, the research work aims to improve the way 
in which health service delivery institutions in the pub-
lic and private sectors are managed with the introduc-
tion of professional decision-making for the resources, 
serving the customer and maximizing quality and pro-
ductivity and to create public health communities [11].

The West Bengala context
Kolkata district occupies an area of 185 km2 and it 

is divided into 141 areas, with a population of 4 486 
679 inhabitants: subdivided into 2.36 million male and 
2.14 million female, according to provisional results of 
the 2011 National Census. Population density is 24 252 
per km2.

Starting from the health and epidemiological reports, 
only a small part of households has guaranteed health 
coverage: in fact, about 1.5 million people (one-third 
of the population) live in 2011 registered slums and in 
3500 unregistered squats. The authorized slums, that 
have access to basic services like water, latrines, trash 
removal by the Kolkata Municipal Corporation, can be 
broadly divided into two groups: Bustees, in which slum 
dwellers have some long term tenancy agreement with 
the landowners; Udbastu Colonies, settlements which 
have been leased to refugees by the present-day Ban-
gladesh Government [12].

Vice-versa, the unauthorized slums, devoid of basic 
services provided by the municipality, are occupied by 
squatters who started to live mainly along canals, large 
drains, garbage dumps, railway lines and roads [13]. It 
is clear the conditions of the people in those shacks are 
the worst: in fact, they do not have proper access to any 
basic amenities such as sanitation services or water.

According to the National Family Health Survey in 
2005, around 14% of the households in Kolkata are 
poor, while 33% live in slums, indicating a substantial 
proportion of households in slum areas were better off 
economically than the bottom quarter of urban house-
holds in terms of wealth status [12]. The slums pres-
ent the worst conditions of health. Their deplorable 
environmental and economic circumstances result in 
malnutrition among children. Infant as well as maternal 
mortality rates were very high in the slums. Due to poor 
hygiene conditions people died of hepatitis, encephali-
tis, typhoid and rabies [14]. The incidence of respira-
tory diseases like fever, viral infection, tuberculosis, skin 
diseases, diseases of the kidney and urinal diseases were 
high in the slums. The most conspicuous and highest 
degrees of incidence could be noticed for some special 
diseases: the incidence of tuberculosis was ten times 
higher in the slums than in the city as a whole, viral 
infections were 2.5 times higher, skin diseases 2 times, 

respiratory diseases 1.4 times, heart and circulatory 
system about 10 times and allergic diseases 1.9 times  
higher. As the slums have no open spaces and play-
grounds, children in the slums developed mental com-
plexes and physical imbalances [15].

In general, the total fertility rate is 1.4 in Kolkata and 
77% of married women use contraceptives, but the use 
of modern contraceptive methods is low; instead, the 
Infant mortality rate is 41 per 1000 live births and the 
mortality one for children under five is 49 per 1000 live 
births. Kolkata has a high percentage of children who 
have not received vaccinations as part of the program 
of Universal Immunization. Therefore, 57% of children 
between 0-71 months were taken to a central Angan-
wadi (kinder garden school) under the Integrated Child 
Development Services program [16].

Moreover, the percentage of malnourished, anaemic 
and underweight children in Kolkata is less in compar-
ison with cities of the country. About 30 per cent of 
women and 18 per cent of men in Kolkata are obese.

Kolkata has the highest percentage of women with 
anaemia among the cities surveyed, while men are only 
the 20 per cent.

Large numbers of people suffer from diseases such 
as diabetes, asthma and other thyroid disorders. Tropi-
cal diseases such as malaria, dengue and chikungunya 
are prevalent in Kolkata, though their incidence is de-
creasing. For example, one of biggest goals in Kolkata is 
the reduction of Malaria cases between 2012 and 2012 
(1379 suspected patients in 2011 against 766 in 2012) 
and confirmed cases were 719 against 78 like 1/10 in 
one year. As of 2011, the Health care system in Kolkata 
consists of 48 government hospitals, mostly under the 
Department of Health & Family Welfare, Government 
of West Bengal, and 366 private medical establishment, 
providing the city with 27 687 hospital beds [3].

For every 10 000 people in the city, there are only 
61.7 hospital beds. Nine medical and dental colleges 
are located in the Kolkata and West Bengal areas which 
act as tertiary referral hospitals in the country. These 
facilities are inadequate to meet the healthcare needs 
of the citizens, so that more than 78% of inhabitants in 
Kolkata prefer the private medical sector over the pub-
lic medical sector, due to the poor quality of care, the 
lack of a nearby facility and excessive waiting times at 
government facilities. 

As emerged in the introduction, hospitals in urban 
contexts are healing centers that deal with everything 
and guarantee primary, secondary and tertiary services; 
instead, in rural one, health facilities are focused pri-
marily on prevention and promotion activities, such as 
communicable disease control programs, immunization 
ones and family services. The health efficiency in rural 
areas is the weakest component of the Indian Health 
and, in the same time, it has also the highest request of 
need by population.

The limited public expenditure of the district and in-
adequate health insurance coverage hamper the effec-
tiveness of the health system for the most vulnerable so-
cial groups, that ones incapable of supporting a private 
health expenditure. The total number of medical staff 
and its distribution on the territory was recently identi-
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fied as a critical aspect for progress in area. According 
to the World Health Organization, standard of health 
staff should be of 25.4 health workers (doctors, nurses 
and midwives) per 10 000 people: while the data collec-
tion, according to an estimation of 2010, demonstrate 
11.9 doctors and nurses with a qualification recognized 
by the Medical Council of India and in particular urban 
areas are better serve than rural areas: 1.3 against 12.39 
of doctors; 4.2 against 1.18 of health workers; 1:59 0:41 
against the nurses and midwifes [3].

METHODOLOGY
Starting from the Indian context, an analysis of the 

culture and the epidemiological data, the research team 
developed a meta-project that considers all the current 
criticisms and the Indian customs through a flexible 
layout that responds to the healthcare needs of popu-
lation. For the development of the research work, the 
multidisciplinary team collaborated with the NGOs 
Project for People (P4P) and Institute for Indian Moth-
er and Child (IIMC).

It was carried out a survey through the analysis and 
the relief of several healthcare facilities managed by 
IIMC, such as Thegaria Indoor, Chakberia Outdoor, 
Keyadah Outdoor, Hogolkuria Outdoor, Dhaki Out-
door and Indoor. As emerged by the analysis conducted, 
the sample presents outdoor and indoor structures: the 
first have a limited activity to specific days and times 
of the week, typology widespread in the territory and 
due to the category of sub-center; the indoor clinics, 
instead, are centers with constant activities and spaces 
dedicated to the inpatient wards.

Were made several technical tabs with the analysis of 
the design choices and the internal distribution, the di-
mension of the spaces and the function, the identifica-
tion of the criticisms, such as the presence of particular 
degradations, and the definition of materials and tech-
nologies most commonly used. In addition, the plani-
metric relief of all the facilities allowed to quantify the 
spaces and to analyse the fluxes and internal paths.

In the analytical phase, were also conducted several 
interviews with operators and hospital staff about the 
services and possible problems related to the health 
processes. From these interviews, many suggestions 
emerged for improving the quality of service provided, 
on supplies and materials available to patients.

Studying the reports and financial statements was 
possible to create an analysis matrix (Table 1) that ex-
amines several sanitary activities carried out in those 
clinics, the space dimensions, opening days and hours 
and the number of medical staff.

Starting from the comparison, it is clearly visible the 
deep difference that persists between indoor and out-
door clinics, both for the kind of performances they 
deliver, primarily for paediatric and neonatal health ac-
tivities, and for the number of yearly interventions car-
ried out. The outdoor facilities commonly offer general 
activities related to health promotion, unlike the indoor 
ones that offer services that require user’s hospitaliza-
tion. It is common for each typology to find skin in-
fections’ ambulatories because skin fungus’s infections 
mainly spread in rural areas; instead, only in Thegaria 

outdoor there are specialized activities such as home-
opathy, dentistry, ophthalmology, etc. and in the indoor 
one there is a medical health assistance device open 24 
hours on 24 due to the wide range of population refer-
enced to the geographic area.

From a dimensional point of view, the larger struc-
tures are Thegaria outdoor and Dhaki indoor and, ac-
cording to the analysis conducted, the ratio for health 
worker is around 20 m2 per worker.

The efficiency of the structures can be attributed to 
the opening hours, very short and sporadic during the 
week, because the NGO has a little number of doctors 
and volunteers, who turn during the week in several fa-
cilities, and the reduced economic resources.

Starting from collected data, it was possible to realize 
several reasoning for obtaining quantitative data useful 
for the definition of the dimension of new healthcare 
facilities.

DISCUSSION
Starting from the data collected and the analysis 

conducted, the research work develops a meta-project 
that considers all the current criticisms and the Indian 
customs through flexible layouts that responds to the 
healthcare needs of population [17]. For developing a 
coherent design approach with the Indian culture, it 
is necessary to understand the traditional architecture 
and the settlement’s types in the context. The settle-
ments in those rural areas are linear, form thin strips 
that outline the territory following the interstices be-
tween agriculture fields. Along these villages the main 
single-family houses are the peasants or traders’ ones.

Starting from the analysis, the modules have only a 
level: they are in fact composed by a central part body, 
the house itself, usually disposed parallel and perpen-
dicularly to the road, whose sides are one or two ware-
houses and stables, the house is also equipped with a ve-
randa. Traditionally the materials used for construction 
are mud brick or light walls of bamboo and thatched 
roofs, but nowadays they have been replaced by sheet 
metal, bricks and roof tiles.

In general, these buildings constitute a central per-
meable, but private, courtyard with the adjacent road. 
On the back, there are some tanks with large dimension 
useful for gathering water during the wet season, also 
for agriculture, cattle and raise fish. Another interesting 
aspect is the constant presence of trees along the roads, 
perhaps with the primary purpose of mitigating the heat 
of the sun.

The interesting aspect of this structure is the com-
mon dimension (3.50 m length, 2.10 m height, 9.00 m 
depth), even if the construction materials change. The 
houses can be realized with only one module or as-
sembling some of them. The module is going to spread 
even in the rural areas, probably because it is easier to 
achieve with modern materials.

The building materials considered are modern, be-
sides having the advantage of being more durable and 
require little maintenance (a mud house with a thatched 
roof has a life expectancy of 20 years old and it needs to 
be maintained every 3 or 5 years), represent a real sta-
tus symbol, despite they offer a worse liveability of the 
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Table 1
Matrix analysis about data collection of Indian Institute for Mother and Child's healthcare structures

Characteristics Clinics of Institute for Indian Mother and Child

Thegaria Chakberia Keyadah Hogolkuria Thegaria Dhaki

Types of clinic Outdoor Subcenter Outdoor Subcenter Indoor Indoor

General activities

vaccines x x x x

nutrition programs x x x x

support to pregnant women x x x x

skin infections x x x x x x

malnutrition x x

burns x x

viral fevers x x

prenatal treatments x

Specialized activities

pathological tests x

homeopathy x

dentist x

oculist x

basic diagnostics x

cardiologist x

medical center H.24 x

Total patients per 
year

outdoor 75 235 15 715 7921 5074 - -

indoor - - - - 382 309

Year of construction 2002 2012 2000 1997 1996 2005

Surfaces (in square 
meters)

gross floor area 754.00 288.00 207.00 169.00 218.00 720.00

sanitary functions 333.00 128.00 74.00 77.00 133.00 365.00

support spaces 34.00 3.00 13.00 41.00 10.00 54.00

vertical and horizontal connections 249.00 57.00 90.00 14.00 75.00 175.00

semi-open spaces (arcades) 138.00 100.00 30.00 37.00 - 126.00

community services and hospitality - - - - - -

Opening days Monday and 
Thursday

Tuesday Sunday Friday from Monday 
to Saturday

Wednesday 
and Saturday

Opening times 10:30 - 14:00 11:00 - 14:30 11:00 - 14:00 11:00 - 14:00 11:00 - 12:30 / 
15:00 - 16:00

11:00 - 14:30

Management cost per year

No. sanitary and 
medical staff

doctors 16 4 2 3 2 4

nurses 10 3 1 1 3 5

assistants 6 2 - - - 2

receptionist 6 4 2 1 - 4

operators in pharmacy 8 4 2 2 1 4

volunteers 5 4 2 2 3 5

Beds - - - - 20 10

No. patients / day 900 400 200 / 250 150 / 200 - -

No. floors 2 2 1 1 1 1

No. spaces

general diagnosis 5 2 1 2 2 4

specialized diagnosis 5 1 0 2 0 2

health treatment 1 1 1 1 1 1

Design parameters 
assessed according 
to the case studies' 
analyzed

No. annual patients 93 600 20 800 11 700 9100 - -

m2 area indoor / beds of indoor 
clinics

- - - - 10.90 72.00

m2 area / units of medical and 
care staff

15 14 23 19 24 30
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living spaces due to the weak thermal insulation [18].
If in rural villages, the population carries the work 

within their own backyard; in traders’ areas, the road 
is no longer functional passage, but it becomes a col-
lective space in which there are commercial and social 
activities.

Starting from these notions, for permitting flexible 
layouts, the design module has a dimension 4×4 m 
which is compliant and useful to planning a different 
combination of medical units (it has a versatility that 
allows to respond several activities). The choice of this 
module depends on different necessities: at first, to for-
mulate a proposal that is both flexible and adaptable 
in the current socio-economic climate to substitute the 
present “low care” model, then to create a minimum 
space requires a correct and detailed analysis of those 
medical intervention and assistance and to be adapt-
able to the features and requirements of its project area 
which can vary enormously due to the social and cul-
tural complexity of India. This flexibility of the basic 
structure allows not only such an adaptability, to its im-
mediate surroundings, but also the possibility of future 
internal modifications.

This strategy was developed for guaranteeing a local 
development of the population that can self-build the 
hospital with local technologies and building materi-
als. Therefore, the analysis examines the current avail-
ability of the characteristic resources, meant not only 
as natural materials but also as local workforce, syner-
gies between the population, the influences due to the 
cultural, climatic, productive and economic context, as 
well as giving attention to the users’ needs [19-20].

The answer to these needs passes through merging 
conventional technologies (readily available, low cost 
and self-constructive) with the innovative ones, derived 
from research studies at all levels [21, 22].

The approach of using local technologies can deter-
minate the growth of the community and to trigger 
such processes promoting development.

In the light of the studies carried on materials and 
commonly used were selected the following materials: 
bamboo, clay, straw, steel, linoleum and lime [23]; in 
particular, the steel appears to be a not conventional 
choice because internationally it is well-known expen-
sive but in Indian context it results economical and 
practical for use (ease to be transported, dry working 
and fast construction time) [24].

Compared to the territorial demands of West Bengal, 
starting from the module that characterizes the health-
care facilities examined, it is necessary to consider:
•	 having a crawl space of 0.40 m, to prevent possible 

stagnation of humidity, but at the same time, to en-
sure easy access for maintenance;

•	 responding to the hot and humid climate, introducing 
of a ventilated roof so as to promote good ventilation 
inside the outpatient clinics, inclined to control the 
outflow of the precipitation for a possible reuse and 
for a better installation of solar thermal panels;

•	 providing open or covered zones along the surfaces of 
the building, so as to obtain a greater liveability both 
of the inner space, thanks to a more effective shield-
ing, and external area [25].

Development of an architectural and typological 
meta-project for a new healthcare scenario

Therefore, the project is oriented towards a building 
complex with a predominantly horizontal development, 
through the aggregation of repeatable and flexible mod-
ules. 

Starting from these considerations and for allowing 
lean processes, the planimetric development is determi-
nated by a regular structure composed by primary and 
secondary pedestrian routes: the first are dedicated to 
the public paths and the others for the technical flows 
of medical and nursing staff and the distribution of 
goods [26, 27]. As Figure 1 shows, this scheme creates 
a rational settlement, ordered by the linear paths, and 
the squares become welcoming, distribution and wait-
ing areas. Each block is made up by four areas in which 
are localize several sanitary activities.

From the design point of view, the organization of the 
blocks presents several connections with the historical 
Indian cities, that characterized the urban morphology 
and which are distinguished by their density and for the 
close relationship between the open and closed spaces 
[28].

The design concept is supported by the aggregation 
of several sanitary and outpatient functions around 
the squares that can be considered as multi-functional 
spaces, such as waiting areas or even a garden bounded 
by an open porch that integrates the different sectors. 
Moreover the courtyard welcomes all public activities 
and acquires a receptive role and social value for the 
community. This approach is common in the archi-
tectures of the architect Charles Correa, in which the 
morphology settlement is composed by units positioned 
along the perimeter of the sites with large courtyards 
and open common areas in the middle of the block [29].

As happen in developed countries, the hospital at-
tempt is to open the structure outside, making it acces-
sible and familiar, eliminating the barriers of uncertainty 
and fear that could lead to a closed space. The meta-
project highlights a typical progression from outside to 
inside of the hospital complex, related to the settlement’s 
principle of the typical Indian village, in which in the 
center are localized the collective space: the users goes 
from public to private spaces inside the hospital itself, in 
semi-private patios or waiting areas characterized a large 
central common space (the ratio between built-up area 
and green ones are approximately one to one).

The facility will be managed directly by the inhab-
itants and will become a collective place; the current 
widespread conditions of poverty do not yet allow for 
the exclusive health and population plays an active and 
crucial role [30]. The hospital becomes a place of social 
life, where the cure is still a shared value and actively 
participated in the community.

The system is configured in which the final flexible 
model that allows the time to be expanded and trans-
formed [31-33], as to be constituted by minimum units 
or modules of size 4×4 m to be able to operate alone or 
joined to other modules so as to create a system that 
meets the needs.

For the development of the meta-project, have been 
studied three different types of blocks, each one differ-
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ent from the others for its heterogeneity of the func-
tions. They, aggregated gradually, make up different 
“levels of care” of which the first with a purely recep-
tive, welcoming and acceptance aim, the second depu-
ties to medical consultation and outdoor activities and 
the third which provides space completely reserved to 
hospitalization [34].

1. Urban / receptive block
The first block acquires the function of public area 

where there are all the no-care activities that can be 
easily accessed by the population of the surrounding. 
Here it is possible to find areas of catering, training and 
counselling, laundry, pharmacy and medical health as-
sistance device open 24 hours on 24.

This nucleus has the function of main street for the 
users of the social-health complex in which the path for 
men and women are divided for respecting the privacy 
of the health services. Specifically, the access of the user 
is in correspondence of the restrooms where people can 
wash their hands, feet or other parts of the body as well 
as a strategy for promoting health campaigns and per-
sonal hygiene [35] (Figure 2).

2. Outdoor sanitary block
The second block is an area dedicated to outdoor 

clinics in which all the specialized activities are located. 
This block is open only at certain times of the day or 
specific days of the week. Each clinic is organized by 
three modules and inside there are standard furniture 
in all the ambulatories, in addition to the specific instru-
ments required for each specialty care.

According to the meta-project, in each functional 
unit is provided for a doctor and a nurse and, depend-
ing on specific medical requirements, there are addi-

tional storages for the materials and surgical areas. In 
this block, finally, there are some changing rooms for 
medical staff and storages for dirty (organic and inor-
ganic waste, medical waste, etc.) and clean materials 
and they are linked through secondary paths, accessible 
only to medical staff (Figure 3).

3. Indoor sanitary block 
The third block acquires the function of indoor health 

activities’ area where are localized all the inpatients 

Figure 1
Planivolumetric view of the functional blocks.

Figure 2
Layout of the urban block.
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wards, open every day with the presence of medical 
staff. The wards are organized as large shared rooms, 
[36] respecting the local culture which provides for the 
sharing of space. In each inpatient ward there are two 
areas for patients’ toilets and, externally, there is a wait-
ing room and meeting area in which patients can meet 
visitors and relatives. 

The block is also characterized by an area for doctors 
and volunteers with sleeping and sanitary facilities and 
a working area and storages for materials and equip-
ment (Figure 4).

4. Energy community center
The meta-project provides for an “energy community 

center” or a service area unit for energy self-production 
on site. It consists of a tank for the recovery of rain-
water and provides the collection point of the energy 
produced by solar and photovoltaic devices, localized 
on the roofs of the healthcare modules.

The localization of such center for the energy pro-
duction is recommended in proximity of the functional 
areas that require high power levels such as kitchens, 
laundry, diagnostic area, etc. and it is desirable that over 
time this pole can become accessible to the entire com-
munity in the surroundings of the hospital complex.

CONCLUSIONS
The innovation of the research work is to develop the 

hygienic aspects, the layout and the distribution, the 
sub-division of the medical functions through the In-
dian culture and the needs of the country. The function 
of the module is to be easily built through local con-
struction techniques and materials, with an emphasis 
on their budget, environmental impact and to create a 
micro-economy on the neighbourhood [37].

Moreover, the choice of lowly technologies permits to 
promote the usage of local materials, their maintenance 

and skills for creating a virtuous economic system: in 
fact, through the first block with urban and commercial 
functions that can easily be used by local people, such 
as restaurant, laundry, pharmacy, etc., it is possible to 
promote a local ecosystem-oriented to the progress.

The meta-model developed, managed either by 
NGOs or by the Indian health system, can permit to 
become an autonomous reality that can self-manage 
and sustain the local population [38]. For this reason, 
the hospital must be necessarily inspired to the flexibil-
ity’s principles in order to promote efficiency, effective-
ness and security of both the initial setup and during 
the development of the structure.

Therefore, the main challenge becomes the ability to 
provide a “management model” enabling various pro-
cesses implemented as a combination of both material 
resources (buildings, technology, equipment, etc.) or 
intangible (knowledge, skills, etc.), to achieve the so-
cial, environmental and economic goals projected [39].

Nowadays, it is known not all the NGOs that oper-
ate in this area are interested in non-health services 
because it is not their primary objective for quantify-
ing possible revenues and costs in a good structured 
business plan; although, on the basis of several existing 
studies, the introduction of such services can guarantee 
a great efficiency to a business model aimed to a long-
term economic sustainability according to the present 
paradigm of social innovation.
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