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TENTATIVE SYNOPTIC TABLE OF TOPICS TO BE COVERED IN THE SERIES
(The numbers in parentheses indicate the volume in which the topic is dealt with)i
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a . . . .. . . 5
= Different aspects of a particular topic may be covered in different wolumes,
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INTRODUCTION
PROBLEMS OF HEALTH CARE FACILITIES PLANNING AND DESIGN AND POSSIBLE SOLUTIONS

In order to assess Volumes 1 and 2 of Approaches to planning and design of health
care facilities in developing areas, and to prepare subsequent issues in the series, a
meeting was convened in Geneva from 26 October to 1 November 1976. It seems useful, for
the benefit of the readers and potential users of the series, to provide a synthesis of
the participants' opinions concerning technical and administrative matters of general
importance pertaining to the development of health care facilities in developing areas.

The present summary of the discussions follows the sequence of the agenda of the
meeting. Special emphasis was given to the two main facets of the subject: the '"whats",
i.e., the problems and approaches; and the "hows", i.e., the guidelines and solutions as
seen by the participants.1

The problem of planning, programming, building, staffing and operating health care
facilities is complex and cannot be solved without considering economics, manpower policy,
town and country planning, means of communication and other factors pertaining to socio-
economic fields. Ideally, each sector should progress at the same speed and develop in
parallel but, in practice, some sectors usually lag behind. It is, unfortunately, often
the health sector which suffers most from the obstacles and constraints jeopardizing the
development of the whole socioeconomic sector. Developing countries cannot master their
destiny in isolation; complex ties bind them to developed countries. But experience has
shown that the aid they receive from the developed countries, at least in the field of
health care facilities, is often tinged with commercial vested interest of private
enterprises, national or multinational, even if channelled through bilateral or multi-
lateral arrangements between governments. Moreover , in many cases, planners and architects
are prone to mistakes which "stem from a belief that the problems of planning and construction
of such facilities are essentlally the same in both developed and developing countries,
differing only in detail". It is, therefore, essential to identify and measure the
obstacles and constraints which, on the one hand, hamper the use of existing facilities
and, on the other, delay their development.

THE "WHATS"

Concerns about equity

Although it is not the place here to discuss equity either outside the health field or
as an idealistic goal, it should be noted that there is a consensus about the beneficial
influence that a more equitable distribution of resources would have on health.
Malnutrition, poor housing, insanitary environments, insufficient social and educational
services are as much conducive to poor health as are inadequate health services. This is
why the present efforts to develop primary health care have to include such problems if
they are to be understood and accepted by the community. Social inequities are paralleled

The participants represented a.wide spectrum of opinions, coming from Argentina, Brazil,
Burma, France, Nigeria, Philippines and the United Kingdom. The International Hospital
Federation, the Commission of European Communities, the Danish International Development
Agency, the Swedish International Development Authority, the World Bank, the International
Union of Architects, and the Battelle Memorial Institute were also represented. Finally,
several WHO staff members from headquarters and five regional offices actively participated.

2 . .
Kleczkowski, B. M. & Pibouleau, R, ed. (1976) Approaches to planning and design of
health care facilities in developing areas, Geneva, World Health Organization, Vol. 1, p. 4.
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by inequities in the receipt of health services which are, above all, a question of barriers.
Rarriers can be geographical (distances, material obstacles), financial, educational, or
psychological. While some barriers are very difficult tc overcome, others have been shown
to vield to innovative approaches. Unfortunately, resistance to innovation is felt most
acutely in the very circles which should initiate it: medical doctors and health authorities.
Resistance coften takes the form of lip service to the development of peripheral services
while the lion's share of capital investment and running expenses continues to go to
hospitals. It would not be of much use to be content with dencuncing such attitudes. It

is only after the sometimes perfectly legitimate motivations of these resistances are

well understood that an effort of persuasion in-depth can be undertaken

Concerns about proper distribution of health care facilities

It would be na¥ve to think that a regular pattern of health care facilities based on
norms leading to solutionsunrelated to geography, climate, population differential demsity,
and means of communication would answer the problem of accessibility. These factors are
subject to precise measurements. Even in the most remote areas, it is possible to have
an assessment of the size of the population clusters, of means of transport, and of time to
travel from one point to another.

But other factors, albeit of the utmost importance, are not so easily measured.
Among them, the salient ones are:

- Financial ability to cover the cost of medical care;

- Perception of disease and readiness to seek medical care, traditional attitudes
concerning care to be given to children and the elderly;

- Popular opinion concerning the quality of medical care and confidence in the
health staff.

Each of these factors requires a short explanation. Even when theoretically free-of-
charge, any contact with health services has a cost for its consumer, especially in rural
areas. It may be the cost of transport, or the loss of earnings, or the salary given to a
hired worker for continuing agricultural work, or the cost of prescribed drugs, or other
unavowable expenses.

Many rural population groups do not perceive morbidity in the same way as urbanized
people. They are concerned with acute dramatic conditions but they accept disability and
chronic disorders as a natural consequence of aging, especially when the trouble they are
suffering from is commonly observed in the community. Also, in many societies, it is still
considered shameful to get rid of or to leave alone in a hospital a sick child or an elderly
person., Therefore, admission of the extreme age-groups is not readily accepted by the
community.,

Rural people are perfectly able to judge the quality of medical care from its outcome.
They are aware of the fact that a medical worker without any valid equipment, lacking basic
drugs, and dissatisfied with his job conditions is unable to deliver good medical care.
Moreover, peripheral health facilities are often staffed with young medical workers
from distant towns and it takes time for them to be trusted by the local population.
Finally, if a few postoperative infections occur or if even one woman dies after the
delivery of her child in a local hospital, the whole population may distrust the health
facility for some years. It is, therefore, not surprising that so many rural medical posts
are bypassed or underused.



Concerns about community participation

Two joint UNICEF/WHOAstudiesl’2 underlined many examples of community participation in
several countries. Social structures should be analysed in order to bring to light the
factors enabling community development and those which threaten it. External advice is
often considered with suspicion-and even animosity by the villagers and their chiefs. The
caste system is an obstacle not easily overcome. Where the best lands are owned by a few
1andowners and money lenders, the community is silenced and cannot express its basic wants.
Even if sociologists try to interview people, they meet either the rulers only or individuals
who do not dare to speak freely. The influence of local healers, herbalists, witch doctors
or medicine men who fear to lose their privileges should not be minimized and an effort should
be made to integrate them into the health care delivery system.

Many of these obstacles could be overcome by seeking the cooperation of those who have a
real local power, whatever they be, but it takes time to demonstrate that the new approach is
unbiased and the motive unselfish. Failures may occur when health facilities built by the
villagers themselves become foreign bodies because the staff is not readily accepted by the
community. A good project may be ruined if the health personnel do not belong to the
community or whem, being trained elsewhére, they have no strong reasons for coming back because
decent living and career prospects are not satisfactory.

New social facilities which do not meet all the community needs are another cause for
failure. In the health field the priority, as felt by the people, is nearly always for
curative services. If these are satisfactory, preventive measures can be progressively
implemented. But such action should not be strictly limited to health, even if interpreted
in its widest sense. When community health care is not a part of a larger organization
aiming at improving agriculture (and therefore nutrition), education (including health
education), water supply (needed at first for irrigation), environmental sanitation
(preventing intestinal disorders), progress in the health status of the population will be
slow or even nil. Most population groups are aware that improvement in health depends not
only on medical services but also on adequate feeding and better housing.

Concerns about more rationality

In many developing areas, rural medical posts and health centres are coften bypassed
or underused, large hospitals are crowded with minor or desperate cases, and new hospitals
cannot be operated because of lack of personnel, financial constraints or breakdowns of
mechanical and electrical equipment. These commonly observed failures generally have their
cause in faulcy planning, programming or operation, and call for some improvements in
efficiency. 4

Efficiency can be consideted under its allocative aspect and under its operational
aspect S

Allocative efficiency refers to the appropriateness of resource allocation within the
health care sector. It should be noted here that the "modern hospital" as we know it today,
meaning a specialized, adequately equipped medical institution, staffed permanently
by specialists, represents an admirable and often highly successful instrument for its
specific purposes and catches the public attention. -~ As a result, too much emphasis is
placed on hospitals by politicians, the population and, sometimes, the doctors, to the
detriment of other sectors.

1. - 3 o e o o ) : .

"Djukanovic, V. & Mach, E. P. (1975) Alternative approaches to meeting basic health
needs .in developing countries, Geneva, World Health Organization.

2

UNICEF/VHO Joint Committee on Health Policy. Community 1nvolvement in prlmary health
care: a study of the process of community motiviation and continued participation.

Unpubllshed document JC21 UNICEF-WHO 77. 2 Rev 1.

3 Kleczkowski, B. M. (1973) The role of the hospital-in the community and the financing
of hospital-based medical care. . Unpublished WHO document WPR/RCZ4/TD2.



In some developing countries, highly specialized, highly technical and sometimes, com-
mercialized curative medical care for a very few selected patients obtains the lion's share of the
available funds and personnel. But such "chrome and nickel" hospitals, where super-specialists
cure previously hopeless cases with "wonder" drugs and methods, do not improve the health
condition of such a country if this means that promotion of health, prevention of disease, and
the broad mass application of medical knowledge to the needs of the population are neglected.
In fact, such a situation hampers the development of the priority items of health services
and thereby contributes to a deterioration of health conditions. By making the hospital
an integrated part of a nationally planned and comprehensive health service, a better balance
in allocative efficiency may be established from the beginning.

Operational efficiency refers to the appropriateness of operational activities. It is
well known that the most expensive part of medical care services is inpatient hospital care.
The more that this can be reduced, therefore, without lowering standards of care, the lower
the total costs to the community. Ideally, inpatient care should be restricted to those
patients whose medical condition can only be effectively diagnosed or treated by residence
in hospital. Unfortunately, this is not the case. Some patients may be admitted to
hospital for social rather than medical reasons. Others may be admitted for the convenience
of their medical practitioner and, in some remote areas, this may be the only way to fit them
into the health system. Yet others may be admitted to hospital simply because the community
does not have the necessary alternatives such as outpatient, ambulatory or home care services,
patient transport services, etc.

In deciding whether a patient should be treated in hospital and, if so, for how long he
should remain there, a knowledge of appropriate marginal cost estimates (including non-
financial opportunity costs) may encourage doctors to use facilities more efficiently and
look for suitable but cheaper alternatives of care. Monitoring the behaviour of the medical
care system, i.e., assessing the factors that affect the allocation of care among different
types of conditions and different types of patients, may produce information that will bring
about conscious improvement in decisions.

A different group of problems is associated with the efficient technical production of
a given set of health services. What are the effects of hospital size on the cost of
providing care? How do changes in the relative quantities of doctors, nurses, beds and other
inputs affect hospital output? What determines the extent to which the capacity is utilized?
What is the relative value, in terms of their effectiveness and efficiency, of some alternatives
and substitutes to hospital care? Answers to questions such as these can provide health
authorities with information for improving the operational efficiency of various health care
facilities.

Efficiency of a health care delivery system is not easy to measure in monetary terms
but some indices can be used to compare the efficiency of different systems. If we again take
the notion of reasonable quality making health care delivery acceptable by the population,
the proportion of postoperative infections, the mortality rate, the average length of
stay of inpatients, the proportion of outpatient attendances per population, the rate of
recurrent consultations are useful yardsticks, provided comparisons are made between
institutions fulfilling similar functions. (For example, it is misleading to use the above
indices for comparing specialized departments of teaching hospitals with general medicine
wards of intermediate hospitals, or public with private-for-profit institutions, where the
mixtures of different types of patient are not comparable.)

There are other ways of determining efficiency of health care services. Bridgman1 has
proposed the concept of the threshold of efficiency. While there are no universal values for
this threshold, it may be assumed that a health system which cannot ensure a minimum amount of
curative and preventive contacts per population per annum is unable to meet the basic needs of
the population. With some reservations, the importance of waiting lists is another method
for evaluating the proper balance between supply and demand.

Bridgman, R. F. (1976) The importance of legislation and administration for medical care
facilities, with special reference to the developing countries. In: Kleczkowski, B. M. &
Pibouleau, R. ed. Approaches to planning and design of health care facilities in developing
areas, Geneva, World Health Organization, Vol. 1, pp. 9-42.




The administration of a health system may be centralized or decentralized but both
extremes are conducive to low efficiency. Strict centralization entails rigidity and delays
in decision-making and action. Tracing the paths foellowed by requests from bottom to top
and by decisions from top to bottom too often shows unacceptable delays and faulty assessments.
Excessive decentralization engenders competition, gaps or duplication.

The referral system sometimes works in one direction only, i.e., from peripheral units
to central institutions. The danger is a progressive accumulation of long-term cases in the
best hospitals at a considerable expense, precluding a rational utilization which would
contribute to the nation's health. - Peripheral units should be able to admit convalescent and
long-term cases referred back from short-term acute hospitals.

Objectivity in planning and programming is not easy to achieve, and many plans fail
because their implications, however, far-reaching, have not been considered. Many developing
countries with large and populated rural territories see no other solution than to build a
large number of health centres in order to cover the whole population. But it is often
overlooked that these health centres must be staffed and equipped, their equipment maintained,
repaired or replaced, the laboratory, the X-ray apparatus and the pharmacy supplied with
reagents, films and medicines. - It is, therefore, necessary to set-up a strong logistic
section at regional or central level and to start by erecting a few functional and operational
institutions rather than hastily building a large network unable to function properly.

Flexibility is seldom the main characteristic of any health system. Institutions are
assigned a certain number of beds with specific functioms. But conditions are rapidly
changing and when a given institution meets the expectations of the population the demand
may grow very rapidly. If this institution is not able to adapt, it will fail to meet the
pressure, the quality of care will decrease as ‘the staff becomes over-worked and the techmnical
services overwhelmed, and the population will become dissatisfied. Institutions are very
often entrusted with specific functions such as maternal and child health, tuberculosis
campaigns, psychiatric care, infectious diseases control, etc. However well planned they
may be at the beginning, any change in the balance between the different programmes will
tend to empty some institutions and overburden others. Architecture and administration
should make for a large degree of interchangeability and flexibility of functions.

Reliability of the building and the equipment is a condition which is not always fulfilled.
Buildings in developing countries are often subject to abuse, and equipment quickly becomes
dilapidated. This is partly due to climatic conditions but also to carelessness of personnel
and patients. Sometimes the unconsidered use of new materials which do not stand humidity and
heat is responsible for rapid deterioration. - Too often laboratories and radiological
machines are installed without giving thought to maintenance, spare parts, availability of
skilled technicians, transport, in brief, to the complex machinery called logistics. In
many countries, the whole network of health care facilities from rural posts to large
hospitals depends on central supplies and pharmaceutical storeswhich, in turn, depend on goods
sometimes produced in the country but more often imported from abroad. The danger of such
a centralized system is an avoidable irregularity of supplies and long delays between
orders and delivery. These drawbacks- are responsible for undecipherable X-ray films, false
results from laboratories due to use of outdated reagents, irresponsible reuse of disposables,
and inefficient pharmacotherapy. These result in a low quality of medical care, high rates
of complications and accidents, dissatisfaction of personnel and distrust by the population.
Again no panacea is available and it is necessary to weigh carefully the advantages and
drawbacks of various degrees of decentralization.

Management and administration abilities

It seems that some confusion has recently been introduced by the application to health
care facilities of the modern theory of management for commercial firms and industrial plants.
If car factories are very much the same all over the world because the technical and cost
factors are predominant, health care facilities differ considerably. How is it possible to
implement the same management methods in a large voluntary hospital in the United States of
America, in a regionalized group of hospitals in the United Kingdom, and in a provincial
hospital in a developing country? -
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It is certainly rewarding to give trainees a wide view of problems and to show them
examples from foreign countries, but the bulk of training programmes should be oriented towards
the job the recipients will have to perform during their professional life. In developing
countries, top administrators are not always aware of planning and programming methods in
use in developed countries; middle-level administrators are not well informed about national
legislation and regulations; instituticnal managers have not been properly trained in
accounting, bookkeeping, personnel careers and promoticn rights, purchasing, ordering, and
daily control of premises, equipment and stores.

Tasks and -job descriptions at each level should be clearly defined. Weak administration
and poor management lead to haphazard planning, irrational priorities, arbitrary financing,
inadequate decisions, dissatisfaction of personnel, constant incidents and unsolved problems.
It is too often observed that unskilled administrators and managers hide their embarrassment
behind a. screen of authoritarianism which creates vexation and frustration among the personnel,
thus generating low efficiency and wasting scarce resources.

Health care facilities in their socioeconomic context

Development of any area requires palanced efforts in all socioeconomic sectors. For
example, it is wrong to build a referral hospital in the absence of a weatherproof network of
roads and bridges. There are instances of X-ray machines being installed in towns where.
electricity is cut off during the daytime, of air conditioners being provided in hot and dry
climates without adequate water supply for the cooling system. Sometimes decisions are taken
by central authorities without considering priorities as seen by the local population. The
fact that rural people rank irrigation water higher than drinking water, that schools are
felt more essential than health centres, and that, generally speaking, people are more '
interested in obtaining services which are of permanent and daily use rather than facilities
which each individual uses seldom should not be disregarded.

The impact of development on health is not invariably beneficial. Some large industrial
projects such as dams, mines or quarries have severely endangered the health of the local
population because the technical advice of health experts has not been sought. Deep tillage
of lateritic soil has destroyed the thin humus layer, created erosion, and led to the
starvation of villagers. Large industrial plants have greatly disturbed agriculture and
fisheries, especially when no precautions were taken against pollution by chemicals or
overheating of rivers and lakes.

A proper balance between the social and economic sectors is certainly difficult to
obtain but it is an aim which should never be disregarded or minimized.

Definitions of roles and functions

Any health system is made up of different imstitutions wnich are theoretically graded
according to the tasks they have to fulfil and linked >y a two-wav referral system. It is
usual to classify these institutions as follows: peripheral units staffed with auxiliary
health workers, health centres with or without beds, local hospitals, intermediate or
district hospitals, regional hospitals often linked with medical schools, to which may be
added special institutions for rehabilitation and long-term care, for the mentally sick, etc.
Each category may deliver both curative and preventive care to a variable extent. There
is a consensus on the enumeration of functions each of these categories should fulfil but,
in practice, large differences are found between what each part of the system should do and what

it actually does.

Facilities will perform functions above their normal level when their staff wishes, and
is able, to deal with cases that normally should be referred tohigher-level facilities, but also
when it proves impossible to refer the patient upwards. They will perform functions
below their normal levels either when thev do not have the adequate staff and equipment or
when the patients bypass facilities at lower levels.

Moreover, a factor which minimizes the efficiency of the better-equipped hospitals inr
developing countries is the flow of terminal cases who have been inadequately treated in
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peripheral units and are referred too late. Often coming from very far, they have to

be admitted and it is difficult to discharge them before their death. All these difficulties
stem from the fact that hospitals have been developed in the past as purely curative

services. They are not prepared for change in the direction of prevention and community-
based care. Even when the hospital staff wishes to give more weight to prevention,
legislation, traditional regulations, financial rules and the expectations of the population
are obstacles which are not easily overcome.

In theory,promotlve,preventlve therapeutlc rehabilitative and terminal care shouldbe dealt
with in facilities which are bu1lt, staffed and equipped for these specific functions. This
theory is not contrary to the 1ntegratlon concept and does not necessarlly imply an atomi-
zation of independent institutions. But for each institution, either simple or complex,
functions should be defined and the internal structure should correspond to functions.

The possible evolution of functions should, however, be taken into consideration, hence the
necessity of introducing the concept of flexibility in the structure of the health system and
of its components.. '

Links between the health system and other social services

In many countries, and especially in developing countries, hospitals are built within the
limits of municipal territories but they do not belong to local authorities. This is a
rational trend because it is now nearly impossible for a community to erect and run by
its own means all the medical and social institutions it needs. Technical and financial
support from authorities at an upper level is necessary. In consequence, the community has
little or no say in the establishment or running of a large hospital. On the one hand,
every individual is glad to have access to the hospital when sick; on the other, he is
quite indifferent to the hospital when in good health. In the daily life of the citizens,
the hospital is something foreign and remote.

The most important links to be established and maintained are those not only between
health facilities but also with other socioeconomic undertakings. For example, health centres
should develop the proper links in order to have an influence on matters such as school health,
occupational health, working conditions in factories and workshops and control of public
places, such as markets, cinemas, slaughterhouses, food shops, etc.

Staffing

In developing countries, national statistics on health manpower often show an average
ratio of all kinds of personnel much below what is considered as an acceptable minimum, and
scarcity of health manpower is aggravated by maldistribution. Sometimes the total humber
of posts in facilities seems satisfactory but many vacant posts are not filled because
of financial constraints or lack of candidates.

The training of medical staff is too often not tailored to the needs of the country.
When staff are trained abroad, both the context and resources they have become accustomed to
are irrelevant. Even if education is delivered in the medical schools of the country itself,
the teachers are often from developed countries and they have a tendency to put the emphasis
on diagnostic and therapeutic methods needing technical facilities which are generally
unavailable outside the teaching hospltals.

After qualification, many doctors are inclined to practise privately in. large towns or,
worse, to emigrate to industrial countries, because the standards of living, salaries and
technical facilities in their own areas seem unacceptable to them. The health authorities
are generally unable to reverse -this tendency because other governmental authorities approve
of the multiplication of private practitioners from whom they can collect higher income
taxes than from salaried officers and also because foreign currencies earned by the
beneficiaries of the brain drain are welcome.

All these factors make 1t necessary to have recourse to auxiliary personnel and
traditional healers who have recelved some training because both have the advantage of
living in the villages and of hav1ng,the confidence of the population. There would not
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be much progress in the health level of the population if insufficiently trained auxiliaries
and healers were left in isolation. They should therefore be submitted to frequent controls
and follow training courses.

Costs
In many countries, the cost of health care is difficult to determine with accuracy.

Some countries have a budget for health activities carried out by the government and this
budget is shared between different institutions according to criteria which are largely

conjectural and even arbitrary. Often, at the institutional level, the allotted budget is not
sufficient to cover all expenditures, so that savings have to be made on food, linen and even
drugs which the patient's relatives are requested to provide in kind. In other countries,

there is no budget at all at the institutional level: salaries are paid from the central
public service or from the national bank; supplies and drugs are provided in kind without
being accounted; maintenance and repairs are carried out by the department of public works.
It is, therefore, impossible to compare the running cost of different institutions and it
would be unrealistic to put cost-analysis into practice.

The same uncertainty can be seen as regards capital investment. When money is
available through external assistance or loans, it can happen that no consideration is given
to subsequent running expenditure and to amortization. Several examples can be found of
large hospitals built at great expense which take a lion's share of the health budget every
year, thus jeopardizing extension of coverage and the financing of primary health care and
preventive programmes. In the absence of an amortization fund, maintenance, repairs and
replacement of heavy equipment are left to improvisation.

The question arises as to why the adoption of modern accounting and financing methods
is so slow or simply ignored while the need for improvement is so urgent. It seems that the
stumbling block is often to be found in the offices of the ministry of finance, because in
_the absence of realistic budgets corresponding to the real needs of health care facilities,
this ministry is left free to decide arbitrarily the amount of money to be allotted to the
ministry of health. This situation makes the dialogue between provider and spender impossible,

It cannot be denied that social security is a powerful means for improving and
rationalizing health care financing methods. When social insurance covers a relatively
large part of medical care expenditure, accounting methods must be introduced in order to

determine with accuracy the actual cost of medical care for the insured patients. An
annual budget must therefore be assessed, making possible comparison between departments
and institutions and auditing on a rational basis. It should also be pointed out that the

budget of social insurance comes from the gross mass of salaries and is therefore approximately
proportional to the gross national product, so that a large part of the medical care budget can
grow pari passu with the gross national product.

Maintenance

It is too often overlooked that buildings, machines, instruments, mechanical and

electric equipment and textiles are subject to obsolescence and prone to failures, In
developing countries, and especially in rural areas, it is difficult to have at hand a team
of skilled technicians able to maintain and repair complex apparatus. The logical

approach would be to avoid equipping provincial and local institutions with sophisticated
machines and instruments, but medical technology has made such progress, especially in the
field of laboratory, radiology, surgery and anaesthesiology, that it is difficult to refuse
these aids inasmuch as such a policy would increase either the risks incurred by the patients
or the number of referrals to central institutions. On the other hand, equipment is of no
use when broken down and is potentially dangerous when improperly maintained or used.

The inefficiency of central workshops has often been stressed but the difficulties of
regional decentralization are equally grave as maintenance continues to appear only as an
isolated effort in major health facilities. As far as buildings are concerned, it is not easy
to strike a proper balance between high-quality finishes which cost more and last longer and
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low-cost finishes needing labour-intensive maintenance. The latter may be preferred when
unskilled labour is available and needs work.

To these basic problems should be added the multiplicity of types of foreign equipment
and materials. When there are only a few machines of the same type in a whole country,
it is obvious that maintenance and spare parts cannot be provided at a reasonable cost and
without undue delays. This aspect of the problem is the outcome not only of marketing
pressure from foreign firms, often backed by diplomatic leverage, but also of specific demands
from specialists who wish to have the equipment they were accustomed to use during their
training abroad. :

The problem of maintenance is so acute that several developing countries have tried to
create training facilities either at national level or in intercountry centres. Although
success has not always rewarded such efforts, there is no doubt that they should be
continued.

THE "HOWS"

Although there is obviously no universal recipe to solve so many problems which are
either technical or linked to historical, political, religious and cultural considerations,
the above analysis of the main causes jeopardizing the development of health programmes and
the functioning of health care facilities would not be complete if it did not consider
various possible solutions. Clarifying a complex problem implies evoking the ways of
solving it.

National level

At national level it appears that modern. governments can no longer leave entirely to
improvisation, to the goodwill of charitable people or to vested interests the organization
of health services which now drain between 6% and 8% of the gross national product andcontinue
to grow steadily. Whatever the balance between public and private institutions, a national

policy and planning machinery is necessary, whether it be executive or advisory.

Methods for financing health care services are not just a question of choice between
various systems. Methods of financing are conditioned by the political systems, the economic
situation and their cultural acceptability. For instance, socialist countries will, in
general, opt for financing from the government budget, in conformity with their general
political policy; financing through social security needs a high proportion of salaried
workers in order to function properly; financing through private or mutual insurance is
possible only inso far as the population is keenly health conscious.

In their turn, the methods of financing largely determine the type, mixture and cost of
health services provided. For instance, financing from the government budget gives more
rationality of choice; in particular, more emphasis may be placed on preventive services and
on services for underserved population groups. On the other hand, although government
revenue will follow the evolution of the gross national product, the share of the health
services in the overall budget will depend on a political decision. Financing through social
security will entail, at least in a first phase, emphasis on .curative services. The
resources available to health services will depend on the evolution of wages and salaries.
Financing through private or mutual insurance or direct payment mainly applies to personal
health care; thestate will have to be responsible for practically all preventive health care,
making the integration of preventive and curative health care very difficult.

In practice, combinations of these methods of financing are observed but they often
retain the main characteristics of the method which predominates. The emergence of non-
traditional sources and methods of financing, such as locally-generated funds or contributions
in kind or, at the other extreme, external aid, also sets specific problems. In the first
case it is essential to ensure that the local population obtain a fair return from their
efforts. For instance, should a community prepare to build a health centre, it would
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be disastrous if they were later to discover, as has happened, that the health authorities
are not in a position to find staff for it. In the second case, before requesting or
accepting external aid, it is necessary to make sure that such aid fits into the general
health plan and that it will not entail subsequent expenses that would impose a dispropor-
tionate burden on the health budget; too often health authorities, when considering the
erection of a hospital financed through external aid, forget that the annual running cost
will be about a third of the total capital cost.

Mechanisms for measuring the impact of health-related factors such as housing,
nutrition, environmental control and wage levels as compared with the cost of living offer
an open field for study. Research may lead to determining optimum levels to ensure
happiness and quality of life. For example, it is well established that underfed
populations suffer from specific diseases (including cerebral damage in children) while
overfeeding entails other potential dangers. If the supposed good health of rural people
living under primitive conditions is a deceitful myth, the accidents and the psychological
disorders of workers living under stress in crowded cities are a serious concern to town
planners.

It is, therefore, essential that socioeconomic planning be undertaken jointly by all
the ministries concerned. The importance of considering health programmes in the broadest
sense as part of overall socioeconomic planning cannot be overemphasized. Programming
methods should be developed at two levels, one at macro-level, i.e., a functional
description of the components of a health service system in a geographical or programme
area, the other at micro-level, i.e., the functioning of individual health care facilities.

From that broad point of view, it appears that health planning and programming are not
restricted to medicine only. Economists and sociologists should be involved in the
process and planning bodies should include experts in various disciplines. Planning and
programming should be supported by practical examples and case studies which should include
a statement of the problems, the goals to be attained, methodology, activities, staffing,
supervision, continuous training and an evaluation of the outcomes. Among these
prerequisites a thorough study of utilization of health facilities by the population served
would identify the areas, the age-groups and the social groups which are underserved in
contrast to those whose utilization profiles approach the optimum level. The results of
such up-to-date studies are invaluable in assessing the. problems and determining the
priorities for action.

In practice, socioeconomic planning at national level should be studied by ad hoc
or standing committees acting as advisory bodies to special organizations, which may be
ministries of planning, or special departments attached to prime minister's offices, or
ministries of finance and economic affairs. Such committees or organizations should not
only be horizontally integrated at national level but also vertically connected, so as to
ensure local community participation. The members should not only include top professionals
and experts but also a certain proportion of advisers with practical experience in the field.
If community participation is sought, representatives of the community should be able to
express their views freely.

Standards. In this context, standards are defined as being tools to guide planning,
assess proposals and control quality. They are the guidelines to which planners, adminis-
trators, architects and evaluators refer to assess projects and evaluate completed work.
Standards are in use in most developed countries in the form either of compulsory basic
requirements or of outlines. Some standards have to be in the form of rigid norms,

e.g., for electrical conductivity of floor coverings 1in operating theatres; others

are, rather, optimum values often accompanied by minimum and maximum requirements,

that is, a range between two extremes. These standards apply mainly to architecture, e.g.,
the average floor area per bed, and to staffing ratios. Some standards are universal, such
as the maximum radiation dose permissible for human beings working in radiology or isotope
departments. But most standards must be adapted to local conditions. They may be differvent
for every kind of health care facility from primary to tertiary levels of care. They may
also be different according to conditions prevailing in each country. When projects are
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drafted by private organizations requesting governmental subsidies, the compliance with
official standards is often a prerequisite for. approval by the authorities.

Standards concerning the number of beds per population, or number of ambulatory patient
attendances, or number of hospital admissions per year per capita are very useful reference
data for coordination and planning, but their validity is confined to a given country or
region. : :

Training. Planning health care facilitie€s cannot be restricted to geographical
distribution, architecture and equipment. Manpower development is essential and involves
recruitment, training and continuous education. Staffing involves not only careful job
descriptions but also a parallel between manpower planning and physical planning to ensure
that a facility can become operational as soon as it is ready. Foreseeable constraints in
manpower availability should induce planners to consider the opportunities presented by
phased construction, but this can evidently not happen in the absence of effective communi-
cation between the authorities responsible for training and those responsible for the
physical infrastructure.

. Some points appear to be of special importance for health administrators and managers:

- Government commitment to the principle of developing management training
programmes with a corresponding allocation of resources;

- Basic training programmes for first-line and middle management as well as for top
management, adapted to the needs of each country and directed toward the functions
the managers have to perform;

- Training packages, manuals and periodicals for teaching basic management techniques;

- Organization of seminars for exchange of information and experiences between senior
and junior staff;

. -.Organization of associations of health care administrators and affiliation to
international professional organizations,

Training should be the occasion to expose people to questions which, while strictly
speaking outside their direct field, are still connected with it. For instance, professional
medical staff are not sufficiently aware of financial matters. in which they are very likely to
become involved later as, say, director of a facility. Likewise, medical administrators
must know something of the preoccupations of architects .and engineers.if.they are to be able
to have fruitful dialogues with them.

Too often developing countries must resort for the planning of their health facilities
either to national architects with insufficient knowledge of the very specialized field of
hospital planning or to foreign architects whose grasp of the various. local factors having
a bearing on the features of the facility is not sufficient to avoid mistakes.

This is why it would be opportune for developing countries to consider postgraduate
training of some architects in health facility planning.

International level

Nowadays, some technologies are in use all over the world. In the medical field, the
same techniques for surgical operations, sterilization, radiology and laboratory procedures
are applied everywhere. Environmental sanitation, family planning, basic medical care and
prevention campaigns may, however, differ greatly according to the means available and
sociological factors.  For example, the content and methods of health education cannot be
the same in developed temperate regions as in developing tropical areas, in the face of
different problems and cultural backgrounds: Countries with similar cultures and climate
may, however, face comparable problems and adopt similar solutions.
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It is within the specific responsibilities of intergovernmental organizations such as
WHO, ILO, the World Bank, UNDP and the Inter-American Development Bank to offer assistance

in solving problems, with the cooperation of voluntary international agencies or nongovern-
mental organizations.

Every large country should set up or improve its machinery for screening projects and
evaluating programmes. Small countries which have only a few projects to study and
implement each year might be well advised to set up, with the help of international
institutions, intercountry centres staffed by personnel from each affiliated country.
These institutions should, in addition to education and training, initiate research,
prepare publications and working documents and organize regional and intercountry seminars
and workshops to study problems and progress in health service provision in developing
countries, Comparative studies of legislation, regulations and standards would be
invaluable and publications on these subjects should be updated periodically.

Some countries have undertaken fascinating experiments in the construction of health
centres and simple patient accommodation using local materials such as mud bricks, reeds,
compressed earth, or in the control of vectors of parasitic diseases by the exclusive use of
cheap or voluntary human labour and traditional tools. International cooperation is the only
way to disseminate knowledge concerning the enabling conditions, the difficulties and the
implementation techniques of such experiments.

CONCLUSIONS

Readers should not feel depressed by the long and detailed analysis of the '"whats' and
the multiplicity of the "hows". They should not retain the impression that planning and
designing health care facilities in developing areas are formidable tasks requiring a huge
compilation of data, a profound reform of the governmental structures, and a sophisticated
mental exercise needing years of discussion and recourse to abstract mathematical techniques.

Firstly, it should be recalled that, among developed countries, there are various
approaches, each with its advantages and disadvantages. No country has a perfect health
system and health planning is always the outcome of compromises which take into account
existing facilities, current legislation and regulations and sometimes conflicting interests,
be they between local, regional and national levels or between public and private institutions.
The health protection of the population is about the same in all developed countries, as proved
by the narrow range of health indices, whatever methods and systems they use.

Secondly, in depressed areas where availability and efficiency of health services are
far below an acceptable level, the risk of making a serious mistake in strengthening
well-located health care facilities is very slight. More refined methods are necessary when
the situation in a given area is not too far from the optimum level.

In developing countries there is, in most cases, both a problem of coordinating existing
health care facilities and a need for improving their number, their capacity and their
efficiency. A short review of the basic prerequisites may be useful to show that the goal
is not out of reach of relatively simple planning organizations. The necessary steps to be
taken might be enumerated as follows.

1. An inventory of existing health care facilities with their location, the number of beds,
of personnel, of outpatient attendances, of inpatient discharges, and of bed-days per year.

2. A population census by relatively small administrative areas and by age-group and sex
(the latter may be derived at first by sampling of selected villages and towns).

3. Improved methods of accounting to assess the real running cost of each facility.
4. Dissemination and retrieval of forms to be filled in at the institutional level for each

discharged patient or each contact (this information may be obtained by sampling from books
and ledgers provided they are properly kept).
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5. Setting up an information unit at central level able to process and interpret the data;
up to a certain volume of data, computerization is not necessary as traditional punched cards
and sorting machines are adequate.

6. A logistic department to be organized at the appropriate level(s) with adequate staff,
facilities for stockage, and proper means of delivery.

7. The creation of an office in the ministry of health to draft laws, regulations and
standards.

8. The training of some administrators able to control, at regional level, the quality and
reliability of basic statistical data and to interpret, explain and check the implementation
of laws, regulations, decisions and standards at local institutional level.

9. The setting-up of a standing interministerial committee for health planning, programming
and evaluation.

Most developing countries could put these nine points into practice without great
difficulty or expense. If too much sophistication is avoided at the start, the implementation
of basic surveys, population census and data collection from the existing institutions
might require one year; another year would be required for their processing, interpretation
and publication. Thus, in two years, planners could have enough data to start working, and
at the end of the third year authorities would be in a position to promulgate laws and
regulations and initiate the development phase. Further refinements would come later, taking
into account evaluation of the first results.

This conclusion aims at encouraging health authorities of developing countries to
overcome the reluctance of other authorities and administrators who may feel that the health
care facilities planning and design methods in use in developed countries are too complicated
to be adapted to their own problems.
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Inpatient areas are the distinguishing characteristic of hospitals as distinct from
other types of health buildings. With the exception of outpatient departments, each major
hospital operational function relates to the inpatient areas. Inpatient areas are generally
the largest single component of a hospital, although the proportion of space they occupy and
the area allocated to each bed varies between countries, as shown in the following table.

RANGE OF INPATIENT AREASE OBSERVED IN HOSPITALS IN DIFFERENT COUNTRIES

Inpatient areas as
percentage of total
hospital area

Inpatient area
m? per bedl

United Kingdom 41-56 21-27
..C
Brazil— 44 20-24
Africa (Kenya and
United Republic
of Tanzania)d 40 8

Africa (range)E - 3.1-8.9

a . . . . . .
— Departmental area including support areas and circulation within
department.

L General acute beds.

< Brazil, Ministry of Health (1974) Normas de construclo e instalaclo
do hospital geral.

4 Mein, P. & Jorgensen, T. (1975) Design for medical buildings: A
manual for the planning and building of health care facilities under
conditions of limited resources. Nairobi, Housing Research and Development
Unit, University of Nairobi and African Medical and Research Foundation.

= Llewelyn-Davies, R. & Weeks, J. Sample of 29 hospitals in Africa.
(Unpublished data, 1974).

1. FUNCTION

The prime function of inpatient areas is to provide accommodation for patients at the
point in an illness when dependence on others is at its highest. Because of this they are,
with the emergency department, the only areas in continuous day and night operation for
patient-related activities. Three broad functions are to be observed in all inpatient units:

- Normal body activities (eating, sleeping, toilet activities, diversional matters) for
which the inpatient unit serves as a substitute for the home;

- Treatment, including examination, drug administration, ambulation as therapy;

- Preparing the patient to return to domestic life, including rehabilitation and
retraining.
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Each of these funétions is focused through the activities of the nursing staff, who.
provide a link between the patient and all other activities directed towards the management
of his illness. The nurses carry out the wishes of the medical staff in relation to
diagnosis and treatmeht, observe and record the patient's response to diagnostic and treat-
ment procedures, ensure that the most appropriate atmosphere exists in which the patient can
best respond, and act as his communication channel while the patient is separated from his
normal environment, - '

These three functions are required in all hospitals, from the most simple rural situation
to a regional centre. The manner in which the functions are discharged, however, will vary
widely; in many areas, the shortage of skilled staff and equipment will affect the intensity
of care which can be achieved. The important point is, however, that the inpatient facility
provided is appropriate to the resources available; there is no point, for example, in the
provision of elaborate kitchens if it is the custom for patients' relatives to cook for them;
in the construction of bathrooms where water is scarce and showers are more usual; in a
complex treatment suite where only the simplest procedures will occur; in an air-conditioned
building when no other air-conditioned building can be experienced by those who will use the
hospital or where skilled maintenance is unavailable. The essential requirement of a
forward unit is to provide facilities, appropriate and useful in every sense to the situation,
for patients who need care and treatment of such a kind, or so frequently, that it cannot be
provided in their own homes.

2. VARIETY OF ACCOMMODATION NEEDED

Medical specialties

There are certain specialties which are normally treated in special accommodation for
medical or social reasons. - These include: communicable diseases (tuberculosis, leprosy),
units for recognized special categories (paediatrics, psychiatry, obstetrics), and units
where specialist nursing, treatment and equipment may be called for (burns, transplants).

But these specialist units are likely to be found only in national or regional centres, where
the opportunity can be taken to concentrate particular service skills. In most hospitals,
and certainly in small rural hospitals, the accommodation is likely to consist of general
acute beds, with little or no differentiatioh.ofaccommodation, for all medical and surgical
specialties, including orthopaedics, and sometimes a maternity unit, In this kind of design,
the requirements for isolation become a matter of ward management and staff discipline.

Whether wards are for men, women or children or whether they are for medical or surgical
cases does not affect their design; similarity of design also improves their flexibility
potential,

- Nursing care

In developed countries, iﬁpatients are likely to fall into one of five broad care
groupings in the proportions shown:

Intensive medical care, where continuous medical and nursing observation and
mechanical assistance is necessary to maintain life 17,

Intensive nursing care, where'patients'are‘unable to leave their beds, and
where they are in need of continuous nursing, observation and physical
assistance i ) 20-25%

Medium nursing care, where patients are able to leave their beds for short
periods (up to four hours) each day with assistance while ambulant 25-35%

Although children may be given special accommodationina large hospital, in a medium-
size or rural hospital this is often not the case.
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Low nursing care, where patients are able to leave their beds for more than
four hours per day, requiring minimal assistance 20-30%

Self-ca:é patients leading apparently a normel life, who are in hospital
for observation or recuperation 5-10%

Using a similar classification, the proportions of patients in a developing country are
likely to be considerably higher in the intensive and medium care categories, perhaps up to
75-80% of total patients being within these two areas, This may be due to patient transport
difficulties, limited primary care referral facilities and limited bed availability. The
pattern is, however, unlikely to remain static in most developing countries as transport and
communication are improved and community health facilities are developed. The likelihood of
such change is another important argument for flexibility in the design of inpatient
accommodation.

Intensive medical care patients, both medical and surgical, in developing countries are
best accommodated in large well-staffed hospitals, in special units of at least 6-8 beds,
with permanent allocation of skilled staff and with a concentration of equipment and services.
Where such accommodation is impossible, intensive medical care patients are better
housed in part of a general ward unit, as their complete separation is potentially dangerous
(Fig. 1). It is, however, essential that visitors to patients in a less serious condition
do not have ready access to those in the intensive care section. This section at least must
be partitioned off from the rest of the ward and should be very close to the nurses' station.
For these patients, who may effectively need constant supervision in order to maintain life,
each ward will need one partitioned bed space; experience may show that two will be required
(Fig, 2 and 3).

Patients needing other levels of nursing are likely to be placed in common accommodation,
with divisions in the larger hospitals by sex, specialty and, sometimes, class (Fig. 1). In
smaller hospitals, the divisions may only be made by sex (Fig. 4). The need to retain the
maximum degree of flexibility in use to respond to varying numbers in each of the categories
cannot be overemphasized, Flexibility of nursing care may be achieved through management,
by allocating beds to ensure the best use of all beds, but also through planning; so far as
possible, wards should not be specialized but should be usable by all categories of patient.
The exception to this general rule is the category of first-class patients. When provision
for these patients is essential, these form a small group of single-bed rooms. Preferably,
they are part of a general ward floor, and may then be allocated, in an emergency, to a
seriously ill patient irrespective of class, This is the most flexible arrangement (Fig. 3).

In countries where the number of beds available is small in relation to need, many
patients will be discharged very early in their convalescence. This can be done safely if
local health aid is available near their homes. Where this is not the case, consideration
should be given to the provision of a special self-care ward with minimal staff close to the
main hospital. Such units are cheaper to build and to staff than a building providing full
hospital ward facilities. Qualified nursing and medical help is available close by;
patients may attend the hospital easily; and members of the patients' own family may be able
to help the patient through his convalescence entirely adequately with very little assistance.
Such units may consist entirely of four-bed rooms (the beds arranged as divans, in the corners,
rather than free-standing as in a ward) together with a simple kitchen, in which relatives
may prepare patients' meals and a toilet block, In a 1976 sampling (unpublished) of rural
hospitals in Africa, it was found that 58% of the hospitals in the sample had a self-care unit
attached, A further 107 had arrangements for accommodation in adjacent villages. These
self-care beds accounted for between 8.8% and 13% of the bed total,



FIG, 1. THREE CLASSES OF BED ON ONE FLOOR OF A TEACHING HOSPITAL
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On this floor there are 68 beds with varying accommodation. A-class beds are air-conditioned but B- and C-class beds are not.
Each bedroom has its own shower and WC compartment and single rooms are available in each class. 12 beds are available in a
high dependency unit with its own service back-up accommodation. Lift and stairs, ancillary workers' and doctors' rooms are in
the short arm of the T. Service rooms at the centre of the wing are air-conditioned. The corridor in the high-dependency unit
can be isolated from the main corridor and is not a through passage.
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FIG. 2. A 24-BED "NIGHTINGALE'" WARD OF MINIMUM DIMENSIONS
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The building is surrounded by a verandah and the sanitary block is placed across the pre-
vailing wind. The minimum distance between the centre of each bed is 1.6 m and built-in
tables between each bed are designed to maintain this bed spacing.
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MULTI-STOREY WARD IN A HOT, WET CLIMATE
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In this building most rooms are naturally ventilated,

Two beds are in single rooms, each with its own WC compartment.

There is a day room in each 27-bed ward.
These would be used for first-class patients and these rooms are air-

This hospital includes a medical school and

A ramp system (not shown) serves all

bay.,

may be used as part of the high-dependency unit.

rooms each with its own WC and shower compartment.,
The main lifts and stairs are shared between adjacent buildings.
there are research laboratories in a similar building connected to the wards at each level,

conditioned.

floors.

beds

K -—private beds(air conditioned) >

general beds

WHO 78733

Each floor has two 27-bed ward units with their own high-dependency-bed
The nurses' station is opposite the single rooms, which
Between the two are 8 beds in single
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FIG. 4, A 25-BED COUNTRY HOSPITAL WARD IN A HOT, WET CLIMATE
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Partitions are open above door head heights, allowing cross-ventilation in all rooms.
Additional flexibility would be achieved if the toilets were in two separate blocks.
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3. SIZE OF NURSING UNIT

The size of the nursing unit depends on the most effective deployment of available staff
and helpers. In some developing countries, skilled nursing staff is scarce. In such cases
it is probable that much reliance must be placed on semi-skilled labour and the patients' own
families. The size and layout of inpatient areas should therefore take into account the
need for supervision of helpers by scarce fully trained staff. Acknowledging this wide
variety of nursing skills, nursing units normally consist of 20-30 beds each, the lower
number being suitable for nursing where only one trained nurse is available. Below 20 beds,
the unit is limited in the flexibility it -can offer. and inefficient in its use of skilled
staff - the most expensive component of the nursing costs of any hospital. Above 30 beds,
it is unlikely that a single nursing team could cope with the demands of all patients.
Additional economy can be achieved by sharing the ward ancillary rooms (pantry, clean supply
room, disposal room, sisters' room, storage) between two nursing units, providing a 60-bed
unit (maximum) comprised of two 30-bed units, each with its own nursing team with overall
responsibility to a qualified senior nurse.

4, PATIENT ROOMS

Patient rooms within nursing units vary from one large room containing all the beds in
a unit to the opposite extreme, where each patient is allocated an individual room for his
own use. A combination. of. single and multi-bed rooms, however, can afford privacy to
individual patients who need it, combined with ease of observations of the largest number by
nursing staff, The appropriate number of l-bed rooms will vary with the local cultural,
social and medical conditions. -

The larger the number of single rooms, the more expensive the unit will be to construct
since the more single rooms there are, the larger the ward building will be. A room for one
patient cannot be planned adequately in less than 6.5 m? exclusive of all service rooms and
corridors, whereas an open ward can reasonably be planned with as little as 6-8 m2 per bed
inclusive of circulation and ancillary rooms. A ward with large numbers of single rooms will
also be more expensive to run because, since patients in single rooms are much more difficult
to observe, they require a larger staff to look after them properly. The case for a
proportion of single-bed rooms rests on the need of some patients for privacy and the need
sometimes to protect other patients from disagreeable sounds and smells. While some may
benefit from isolation for medical reasons, the majority do not. For some patients privacy
may be provided for social reasons (for example, in a hospital which provides for different
classes, as shown in Fig. 1 and 3) but for most patients isolation from a community of fellow
sufferers may deprive them of support when they most need it. Where patients pay the real
cost of private accommodation, single rooms may be economical; but this cost is high, since
it is made up of increased building costs, increased staffing costs and increased cleaning
and maintenance costs. A balance has to be struck between economics and flexibility, between
medical requirements and status, between the need for privacy and the need for support., In
each 30-patient ward, one or two separately partitioned bed spaces will be required for
patients on medical grounds. In circumstance of adequate finance, skilled staff and reliable
maintenance, as many as 15-20% of beds may be planned in single rooms, a figure which has
emerged from several studies.l This figure should, however, not be taken uncritically and
it is certainly irrelevant in conditions of limited resources.

5. DATA NEEDED

The development of a particular design solution most appropriate to the inpatient needs
of a particular hospital will depend on three types of data:

The demographic context of the hospital;

Cultural and economic factors;

Operational requirements of the unit,

1 See Nuffield Provincial Hospitals Trust (1955) and Thompson & Goldin (1975).
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When using the data, it is always necessary to consider how they are changing. Buildings
usually outlast their initial functions but if the possibility of future growth and altering
patterns of care is recognized and potential for change built into the plans, the buildings
will be able to survive into the future more efficiently and more economically. No prediction
is accurate but future trends can usually be detected and, to an extent, they can influence
present planning.

Demographic context

Data will need to be collected concerning the catchment population to be served. This
topic is dealt with in detail in volume 2 of the present series.

Cultural and economic factors

A more detailed examination of local factors will now be required. Cultural factors,
including the influence of religious trends, the definition of class or sex segregation
conventions and any defined ethnic groupings, will play a considerable part in the detailing
of facilities. It is critical that such considerations are given full weight. If a unit
is not designed to make provision for them, it will either impose patterns which cause
distress to patients and staff alike or, and this is more likely, the cultural factors will
prevail and the unit will either be altered to conform to them or the wished-for-patterns will
be imposed inefficiently on the unit. In either case the building will waste scarce resources.
Not only will cultural patterns affect the way in which care is given to the patient at the
bedside, but they will also affect the supporting areas associated with the inpatient units.
As examples of these factors, the influence and assistance of relatives in the direct care of
patients, the eating habits of the population and whether or not paying patients are to be
nursed in the same ward unit as public patients will all have a direct effect on the type of
unit to be provided.

Similarly, economic constraints will not only govern the scale of the overall programme,
but also may determine aspects of planning. Whether patients will be expected to pay for
treatment and, if so, in what proportion to income and to the overall numbers of patients
treated will influence the numbers and sizes of individual rooms. Economic constraints may
play a large part in the solutions adopted to deal with climatic considerations. The extent
of air-conditioning, an expensive provision, will greatly influence the shape and capacity of
each inpatient unit and its relationship to others on the same site. This and other technical
considerations are discussed more fully under the heading of capital and running costs, in
section 6 below.

Operational requirements

In establishing data prior to producing a solution for a particular situation, there are
a number of assumptions which must be agreed upon in relation to the likely operation of the
unit as a whole. : : -

Based on the context data already established and refined by knowledge of cultural and
economic considerations, data may be collected on the more specific requirements of the
inpatient unit and the needs of the patients who will be nursed there. The likely medical
specialties to be accommodated may be identified and calculations made as to the likely
occupancy rates and lengths of stay within them. An assessment may also be made of the
nursing care categories to be treated, which, when allied to knowledge of the future
availability of health care staff in all categories, will develop into a definition of the
likely staffing pattern and nursing regimes to be adopted. Staff must be considered in all
groups, medical, nursing, technical, auxiliary, and include unpaid care groups, such as
relatives and friends. This assessment of staff will link up with identification of training
programmes, both community and institution based, and an assessment will thus be built up of
both numbers and skill levels available for particular tasks.

Links with patterns of referral, including emergency services, will also be required at
this stage to establish the likely condition of patients, both on arrival and at discharge.
Selection procedures prior to admission should be considered as well as medical supervision
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while in hospital, whether this is to continue on from the community care patterns or be
wholly controlled by hospital staff doctors. The quality of housing and the public tramsport
available in the area served by the hospital will affect the discharge policy and affect the
decision on whether to provide a self-care unit for convalescence.

The objectives of the data collection as outlined above are: to build up a picture of
the patient likely to be treated in the inpatient unit, his background and his needs; to
prepare the most appropriate facilities in both staff and buildings to be ready to respond to
his needs within the existing financial constraints; and to develop an operational framework
within which he can be most effectively cared for.

The following discussion develops a response to these requirements in physical terms,
emphasizing the need to respond to trends in socioeconomic patterns and to changes in medical
technology.

6. PHYSICAL PROVISION

A major factor which constrains the design of any health building is the availability
of money. Another is the extent of the building land available. In the selection of sites
it is important that onme should be chosen which will permit future expansion; a small city
site which is hemmed in by well-established businesses or other facilities will not be
satisfactory in the long run since it will not allow the hospital to expand.

Inpatients normally expect to be visited; and their well-being may depend as much on
external accessibility to the hospital as it does on internal arrangements. All hospitals
must therefore be accessible to the regional road network but a remote rural site, however
accessible to the road network, is unsuitable for a regional centre because of the difficulty
patients as well as staff may have in getting to it. Sites for small rural hospitals should
be part of a village community in order to be identified with the population the hospital
serves, Care should be taken, however, to keep away from sources of envirommental pollutionm.

The site required for a hospital must be large enough to allow space for future expansion
of the service, For example, a hospital of 100-150 beds will require, with necessary staff
housing, a site of at least 4 hectares (10 acres). At the other extreme, a 500-bed national
hospital with teaching facilities will require about 24 hectares (60 acres) to provide
adequately for housing and car-parking and to allow room for expansion. In both these
examples a low density development of naturally ventilated buildings is envisaged. Small
sites require dense development which may in turn require air-conditioning.

Capital and running costs

The rate of flow of capital into large projects is not very predictable, and so it is
usually essential that inpatient accommodation, no less than the remainder of the hospital,
be designed so that it may be built in stages. Reducing the required first investment will
enable a start to be made on the project, A staged building programme has the further
advantage that later stages may easily incorporate modifications to the original design,
making them suitable for developments in medical and nursing techniques no less than changes
in national resources of finance and skilled medical and nursing staff. A staged building
programme requires a design strategy which takes account of these factors. A loose assembly
of low buildings, served by a central extendible communication route on a large site has more
inherent potential for ordered growth than a tight plan, for example round an open courtyard,
from which future expansion possibilities are severely constrained.

The question of air-conditioning in hospitals is becoming a major area for decision
since air-conditioning has become more widely available. The use of air-conditioning imposes
a severe discipline on the design of the buildings and carries a heavy maintenance require-
ment and consequent high recurring costs. It involves also a really reliable electricity
supply. There have been instances where high-technology buildings, totally dependent on air-
conditioning and incorporating very advanced equipment, have not been able to maintain full



-'30 -

working‘capaéity owing to continuous maintenance problems. Air-conditioning may not be
justifiable in countries where, for example, high temperatures are usually accompanied by
light breezes; in such climates rather simple buildings, the walls well shaded by deep eaves,
with natural ventilation sometimes supplemented with fans will provide a very satisfactory
environment, and one which poses no cross-infection hazards (Fig. 5).

In a totally air-conditioned building the design of the inpatient accommodation should
be different from that of a building which relies on natural ventilation. An air-conditioned
building is compact and deep with as small an amount of external wall as possible to reduce
the heat transfer between the outside and inside; a naturally ventilated building is long
and thin for maximum exposure to breezes. Additional problems may arise where, for local
. reasons, several classes of patients are to be housed in one building. In many places,
first-class patients expect air-conditioning, but money may mnot be available for its provision
for other patients. Plans for wards in hot, humid climates are illustrated in Fig. 1 and 3
showing how air-conditioned and non-air-conditioned accommodation may share the same building.
Provision may be made in the structure for the addition of air-conditioning after the
building has been completed, but it should be recognized that a building designed for natural
ventilation cannot be converted into a wholly air-conditioned building efficiently.
"Ward design
Since the decision on the type of ward unit required is a crucial one, the main kinds of
_unit which have been developed may be considered here briefly. N

The history of ward design in developed countries is, in summary, one of change from
large open wards with the beds, head to the windows, ranged along both long walls, to a ward
consisting of smaller groups of beds in rooms. For a long time, wards known as the
"Nightingale" ward in many countries (although such wards were in use before the celebrated
nurse gave this kind of plan her personal blessing), were universal. This type of ward was
followed by a modification in which beds are placed parallel with the windows. At first
these beds were in open bays on either side of a central corridor (as at the Rigs Hospital in
Copenhagen, which gave its name to this kind of plan) and in later hospitals the bays are
often enclosed, so that they become rooms. For the last 20-30 years, most new hospitals in
developed countries have followed this pattern - although there are many versions of the basic
idea - and combine 4-, 5- and 6-bed rooms with single-bed rooms in varying proportions. In
some countries, notably the United States of America, the supposed demand for privacy has led
in some cases to the provision of all beds in single rooms. ~ Such hospitals are, however,
expensive to build and run, and no serious study has been able to substantiate either that all
patients need or enjoy complete privacy or that the total flexibility offered by such plans
offsets, by allowing 100% occupancy, the requirement for additional staff and the provision
of elaborate communication systems. The matter is discussed at great length by Thompson &
Goldin (1975) and in Nuffield Provincial Hospitals Trust (1955) . Both these sources contain
comprehensive bibliographies of relevant literature.

It is most important that the choice of ward for hospitals in developing countries is
made after full consideration of the implications in terms of staffing, cost of construction,
cost of maintenance, climate and patient,ekpectations. The change ('"change" is not to be
regarded here as synonymous with progress) from open wards to small rooms in developed
countries has incurred losses as well as gains, notably in the loss of direct supervision of
patients by staff and, more importantly, in the inability of patients to see staff in the
ward. This has led to the need for electronic devices to enable a patient to call a nurse,
some of which are very complex, providing two-way communication, and all of which are expensive
to install, need experience in the use of electronic systems to be effective, and require
regular and skilled maintenance.



FIG. 5. MODEL .OF SIX-STOREY WARD BUIL@ING
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The tower contains service rooms, waiting spaces, main lifts and stairs. The ward block is naturally ventilated and each floor
has deep shading balconies, These balconies are not normally accessible to patients.

Associated architects:

Llewelyn-Davies Weeks Forestier-Walker & Bor and Kingston Reynolds Thom & Allardice Ltd,
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The "Nightingale" ward is the cheapest to construct and easiest to supervise (Fig. 2).
It is inflexible as to sex differentiation (though not as to medical or surgical cases) and
while affording patients the greatest support by their fellows, is barrack-like in appearance
and atmosphere. There is usually a high noise level, Since windows are both behind and
opposite each patient, it is necessary to take precautions in the des1gn to prevent glaring
light from dlsturblng them. This may be done by extending.the eaves in single-storey
buildings, by the use of deep balconies in multi-storey buildings, and by keeping the tops of
windows to no higher than 2 metres.

In "Nightingale" wards, patients and staff are in constant’ gight of each other and nurses
have easy and direct access to each bed. However, as the ancillary rooms are at the entrance
end of the ward to control the visitors' point. of entry, the distances walked by nurses
between the beds and the service rooms are longer than in some other plans.

In a "Rigs" layout, the ward is composed of much.smaller groups of patients and is more
flexible in use (Fig. 4, for example). Adjacent bays may be used by men and women (if the
culture is tolerant of this arrangement). Ward service areas may be at any point in the‘plan
and the patients needing closest observation may be arranged in the bay opposite the nurses'
station. As the beds are parallel with the windows, the daylight conditions are pleasant and
each patient has the option of facing a window or not.

"Rigs" ward- layouts need deeper buildings than "nghtlngale" layouts and the space per bed
is higher, since each group of beds has its own circulation space in addition to the main .
corridor. A fundamental decision in the design of wards is the bed spacing. In eondltlonsi
of high demand for beds, it is perfectly natural that hospital administrators and doctors will"
endeavour to put as many beds as possible into a ward building. Bedside patient-care,
however, has certain basic requirements which define a minimum dimension. The minimum
possible distance between the centres of adjacent beds is 1.6 m; 1.8 m is better. If cublcle
curtains are provided around each bed for the privacy of patients during examinations, toilet,:
etc., the centres of beds should be at least 2.2 m and preferably 2.4 m apart, At this :
dimension patients have the option of a right-hand or left-hand locker, the full range of
nursing procedures can be carried out without interference with the adjacent bedspace and ‘
there is room for visitors round each bed. The minimum dlmen31on, where this is used, should
be secured by the provision, between each bed, of a fixed locker or cupboard so that it 1s im-
possible to squeezé the beds close together (F1g. 2 and 6). :

. In ward planning there may be apparent conflict between the requirements for observation
and control and patients' desire for privacy. The concept of privacy and its desirability
are not easily definable. In some countries, privacy is rated very highly by many patients
and they may be prepared to pay for it. 1In other countries, privacy does not rate at all or "
it is not customary to provide privacy and so it is not demanded. Where privacy is rated
highly, proper provision must nevertheless be made for nursing supervision, either through
glazed screens, windows in doors, or wide openings. Where staff is short or privacy is not
the highest priority, the placing of beds in open bays provides a good solution and, as has
been argued above, gives good flexibility in the allocation of beds according to patients'
sex and condition. Cross-ventilétiqn is easily obtained through open bays. Except in the
case of grossly infectious conditions, it has not been established that the planning of beds
in open bays has any measurable effect on cross-infection rates, provided that nursing regimes
are carefully designed and supervised. ' ’ '

A "Rigs" layout is not the cheapest to build and the separate bed compartments are less
easy to clean. Advantages are, in addition to flexibility, greater compactness, a better
lighting environment, a measure of privacy for patients (i.e. smaller groups rather than a
community of over 20), greater quiet and a less "busy" appearance, Provided that the beds
are in open bays rather than enclosed rooms - in any event desirable to promote cross-
ventilation - and the seriously ill or terminal patients are grouped close to the nurses'
station, no additional staff will be needed. A simple patient-operated nurse-call light is
an advantage but not essential.
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FIG, 6. WAYS OF PLANNING BEDS IN OPEN BAYS
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6 beds in a bay with a>geherous distance (2.4 m) between the centres of each bed. Each
bed may be screened by hanging curtains. There is room for a bedside locker and
visitor's chair by each bed. Toilet accommodation is assumed to be close by.

5 beds in a bay with similar distances between the centres of each bed. - In place of the
sixth bed a small day space is provided in which ambulant patients may take their meals.

4 beds in a bay. - In addition to the day space, a bathroom including a WC, adjacent to
the access corridor. :

10 beds with the minimum distancé between the centres of each bed, with a central
corridor. There is just room for a table in each bay. The unit could be symmetrical
with two 6-bed bays on either side of the central corridor. A 26-bed ward could be

built of two 12-bed units (male and female) with two single rooms opposite the adjacent
nurses' station.

10 beds, as in D, but with the centres of beds at a distance of 2 m‘apart.
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In the larger, better staffed hospitals where it is practical to allocate beds in the
wards so that some are set aside for intensive nursing care, the intensive-care areas very
close to a nurses' station will include a clean preparatlon area and disposal room
(Fig. 1 and 3).

Most patients in an inpatient unit will be able to gét out of bed for short periods every
day. This means that they have a need for toilet accommodation close by, access to a table
and chairs for eating their meals, and, for some, an easy chair, Provision of these
facilities lightens their dependence on nurses or ancillary workers but the facilities must be
easily accessible. Whenever money will allow, toilet facilities should be close to patients'
bedrooms and not all grouped at one point in the ward (Fig. 1 and 6C). While this is a very
convenient, indeed therapeutic arrangement (since it- encoﬁrages -early walking by offering an
easily available alternative to a bed-pan regime, much disliked by patients and staff),
may not be culturally acceptable or f1nanc1ally feasible, In such cases, toilets should be
grouped in a position where they are well ventilated and have common plumbing. They may be
provided in a separate building with covered access from the ward building, and two adjacent
wards may share the use of the toilet block. A WC, shower and washbasin should be provided
for each 8-12 patients, the smaller figure being very desirable (Flg. 2 and 4). Toilets
should be easily accessible to cleaners.

After concern with their illness, most inpatients are next concerned with the food
provided in the hospital.  In some countries, patients' relatives customarily feed them, and
several relatives may spend much of the day close to the patient. If this is to be encouraged,
it must be recognized during the design of inpatient accommodation. It is difficult to make
arrangements for such habits in a multi-storey building, but shaded verandahs for the use of
relatives as an extension to the patients' room are easily provided in a single storey
building (Fig. 2 and 4). '

If the hospital is to be responsible for feeding patients, facilities must be provided
which may range from a ward kitchen (where all food is cooked, after it has been prepared
centrally) to a small pantry in each ward for light snacks only,'éil the food being cooked
centrally in bulk, and distributed around the hospital in patient-sized portioms or in bulk
containers, each one supplying meals for all the patients in one ward. The latter is the
most economic method, and suitable for all hospitals except the largest and most spread-out.
Central cooking is an unnecessary expenserénd irrelevant where patients' food is usually
prepared by their families. Central cooking and plating for the distribution of individual
trays for each patient in the hospital is the most eéxpensive and needs the highest discipline
and most elaborate equipment, which is not normally available in developing countries.

7. GENERAL DESIGN CONSIDERATIONS

Hospitals have been and continue to be planned in a variety of forms, At one end of the
spectrum is the open, low-density plan with all the buildings accessible from a covered way.
At the other end is the monolithic, air-conditioned tower giving very high-density site cover,
In between are Various grades of mixed developments, Up to about 300 beds, and neglecting the
cost of the site,” the lowest density gives the lowest cost. Low-density developments are
more easily ventilated naturally, need no lifts, are more easily extended and built in stages
and can be built very cheaply using locally available material and building labour. There
is no reliable evidence that a low-density hospital requires more staff to run it than a
high-density hospital. Thus, small rural hospitals should always be of low density. - It
has already been noted that small urban sites with fixed boundaries should be avoided since
they put a limit on growth. They should also be avoided since they impose a high-density
solution to the building problem with consequent high capital and maintenance costs.
Definitions of high density vary from country to country, but a plot ratio of 2 : 1 (that is,
a building area which is twice the site area) must be considered high since at this density
it will be impossible to avoid high buildings, requiring many lifts, and a great many internal
rooms requiring air-conditioning. With more than 300 beds, a hospital development consisting
entirely of single-storey buildings will cover a very large area, and travel times within the
complex become so great that the whole may tend to appear to its users as a collection of
disparate units rather than a single organization. The site cover is reduced by the use of



- 35 -

2- or 3-storey ward buildings, but they must be plamned with care to allow breezes to circulate
freely between them, In any-event, adjacent ward bulldlngs should be at least 9 m apart, even
if they are planned on one floor, to prevent conversation in one building being overheard in
the other when the windows are open, Higher buildings should be built so that the space
between them is at least equal to their height.

In areas where skilled maintenance for lift installations cannot be relied on and the
inpatient accommodation is on more than one floor, it is essential to plan a ramp system which
will enable wheeled tramsport to reach every ward level,

In hot dry climates, buildings with small windows, highly insulated walls and deep shady
internal courts may be the local architectural vernacular. Such buildings, allowing no sun
penetration, are cool without recourse to air-conditioning. It is not impossible to con-
struct a cheap hospital in this way; certainly, in every case, new buildings should follow
the local traditions unless there is some real reason why. they should not. For example, the
use of mud and untreated wattle in an area subject to termite attack may be continued if
improved local techniques are used, such as cement rendered on mud and wattle with 0.3%
emulsion of a suitable insecticide in the mud to reduce termite attack, Even when new
materials are used, as much as possible about climate control should be learned from the
traditional building forms, They are never arbitrary and, whatever the climate, they repre-
sent the best and most appropriate use of local resources, both material and human.

In all inpatient accommodation it is essential to take fire-hazard seriously, While
some patients may be able to walk unaided to escape, many others are not able to do so. Where
accommodation is planned at ground level omnly, escape through doors to the verandahs or into
the hospital grounds is readily available, but multi-storey ward buildings present a much more
serious problem. In such cases, care should be taken to separate high life-risk departments
from high fire-risk areas. Means of escape must be provided at the ends of the building as
well as at the centre. There should be fire-resisting doors which may be closed across
corridors at one or more points. in this way, it will usually be possible to clear the ward
where the fire has started and retreat into a fire-resistant compartment at the other end of
the building. Concrete construction does not imply total security from fire. Floor
finishes, bedding, curtains and furniture are all combustible and though the structure will
survive all but the most severe and prolonged fire, means of escape will always be required.

Hospital building designs may vary frem the most simple to very high technology
installations, There is, however, no call for more expensive facilities than can be afforded
easily or maintained properly. High buildings and monumental designs convey no particular
advantages to the users, Much of the best medicine occurs in relatively simple buildings.
The most appropriate facility for all the circumstances will be the best; one which is at
variance with its physical, financial or organizational environment will always result in
wasted resources,
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