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The designing of a hospital is a difficult process and involves a 

great responsibility due to its importance and high cost. 

In its construction it is neither advisable nor practical to think in 

terms of a particular hospital project." The building of a hospital should 

be visualized in the wider context of a regionalized system of medical care, 

where all health facilities are to be mutually complementary and supportive 

in a co-ordinated network. 

This is the only way to make the best use of available resources and 

to avoid duplication and waste of manpower, money and equipment. 

A hospital should not be thought of as a single building but as a 

developing complex in permanent interaction with other medical centres, the 

community,. and social, demographic, scientific and technological change~. 

At the earliest stage of the project, a planning team should be 

appOinted to carry out studies and assign responsibilities for the programme 

and the design of the new hospital. The planning team should keep in mind 

that a hospital is constantly under pressure resulting from changes, and 

that consequently it should be designed in a flexible manner to facilitate 

future alterations, and to absorb possible increase in demand. The plan-

ning team should try to anticipate new concepts in the field of medical care 

as well as in administrative patterns. 

When designing a new hospital, it is also useful to remember that what 

works well in one country may fail in another. Therefore, what should be 

investigated is not how other hospitals have been built, but how they are 

operating. Designs and systems should be adapted to local circumstances, 

needs, climatic conditions, resources, patterns of medical care, patterns 

of diseases, etc. 

II PRINCIPIES IN HOOPITAL PLANNING 

When planning a hospital it is necessary to observe certain general 

prinCiples: 
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1. The plan for a new hospital should be made on the basis of a national 

policy, taking into account needs and resources. 

2. From the beginning of the planning process an interdisciplinary team 

should be appointed to study the medical programme in co-ordination with 

the budget and architectural programme. 

3. The architect should consider that hospitals deal with a variety of 

human beings, some of whom are difficu1.t to please. 

4. The plan should anticipate changes in demand based on demographic and 

socio-economic considerations. 

5. The design· should conform to a high quality of patient care with the 

lowest possible capital and operating investment. 

6. In designing the different units and areas it is 

first the function of each area. DeSign must always 

necessary to Consider 

follow funct~on. 

7. The design should be flexible so as to facilitate future changes and 

developments. 

8. The hospital should be built in co-ordination with other hospitals, 

based on a regional concept. 

In the plann.ing team different disciplines should be represented and 

its members should have a clear understanding of the planning process, 

(Figure No.1). The major responsibilities should be assumed by the hospital 

administrator and the architect. 

as follows: 

The team could advantageously be composed 

1. Government or institution representatives or hospital trustees: 
Chairman of planning and building committee 
Other s .!!2 !!££ 

2. Administration: 
Hospital administrator 
Heads of departments .!!2 ~ 

3. Finance: 
Accountant 

4. Medical and nursing staff: 
One clinician 
One nurse 



5. Architects: 
Project architect 
Engineers and experts ~ hoc 

6. Consultants: 
Hospital consultant 
Others ~ h££ 
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llie planning ofa hospital is a combined process of three specific 

group studies inyolving different disciplines: the medical programme; 

the budget; and the architectural programme. They need to be ITMtually 

adjusted to combine needs and resources, the goal being to build a hospital 

with an adequate number of beds and services and vii th a functional design 

to provide the best patient care at the lowest possible cost. 

lliis paper will focus on analyzing the medical programme for a general 

hospital, with reference to the calculation of beds and distribution of 

services. 

III MEDICAL PROGRAMME 

The medical or functional programme is the fundamental study required 

to assess the needs of the community in hospital care. 

It involves decisions and descriptions of hospital func,tions and as a 

result of them, determination of the number of beds, distribution of services, 

kind of equipment, staff, etc. 

Therefore, the medical programme indicates the basic requirements to 

be translated into an architectural programme and ultimately into a hospital 

building. 

The first consideration of the planning team should be to determine 

whether the building of a new hospital is really necessary or not. For 

that reason it is indispensable to make an accurate analYSis of the dif

ferent medical services of the area and their degree of utilization. 

The possible combinations in hospital utilization can be seen in 

Figure No.2. Conclusions can be reached from the figures. 

The medical programme comprises three different stages (as shown in 

Figure No.3): 
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Descriptive stage or diagnosis of the situation 

Predictive stage or prognosis of the situation 

Prescriptive stage or treatment of the situation 

1. Descriptive Stage 

In the descriptive stage or diagnosis of the situation it is necessary 

to investigate the present relationships of persons and circumstances lli1d 

their influences on the needs and demands of medical services. 

An actual inquiry about, and analysis of providers and receivers of 

services, the facilities through which they are supplied, and the type of 

environment, compose the elements of this stage. 

(a) Resources 

An accurate inventory of available resources should be made. 

(1) Material. Number and types of hospitals, number of beds, 

distribution of services, equipment, etc., level in a regionalized 

system if applicable, health centres, dispensaries and other facili-

ties. Their degree of utilization, pattern of organization, work 

and staffing. This part of the study is very important because some-

times a simple change in the operating policy for an out-patient 

department of a hospital, for example, could be sufficient to solve a 

supposed shortage of hospital beds. The saine observation is valid 

vii th in-patient services utilization. Improving administration and 

technological aspects, and supressing bottle-necks could bring a 

decrease in the average length of stay of patients which is functional

ly equivalent to an increase of available beds for the co~nunity. 

(ii) Manpower. Number and qualifications of doctors, nurses and 

auxiliary personnel, possibilities of training or attracting personnel 

to the area and recruiting them. 

(iii) Financial Resources. It is indispensable to assess the financial 

ability of the community, represented by the Government or priVate 

agency, to build the planned hospital and also to maintain and operate 

it. In other words, it is necessary to make a budget estimate in 
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terms of capital investment, operating cost, maintenance and 

possibilities of future expansion. These expenditures should be 

clearly supported by realistic resources. 

(b) Statistics 

Broadly speaking, statistics serve three main purposes: research, 

planning and organization. They have become essential tools in investiga

ting the nature and quantitative aspects of any problem related to hospitals 

or health. 

(i) Vital Statistics. These are the facts related to, or derived 

from, records of vital events. With the growing importance of socio-

economic plans of development, and of social medicine, their scope has 

been widened from mortality and natality data to other vital events 

such as marriage, divorce, etc. 

Vital statistics depend upon registered documents and usually are 

poor in developing countries where calculations of vital events have 

to be based on surveys and assumptions. 

The number Of inhabitants, their geographical distribution, 

mortality and natality rates, infant mortality rates, rate of increase, 

etc., will shape to a great extent the future hospital and these figure~ 

are fundamental for the study of needs and the calculation of beds. 

(ii) Health StatistiCS. These are the facts related to the st.ate of 

health of the population. based principally on negative indicators such 

as morbidity data, disease distribution and factors affecting health. 

The sources of health statistiCS are very varied. For measuring 

health through morbidity the main sources are hospital statistics, both 

in-patient discharges and out-patient data. other sources are notifi-

cations of communicable and occupational diseases, traffic and occupa

tional accidents, social security data, health insurance plans, survey 

methods etc. 

~ measure factors influencing health it is necessary to depend 

on statistics concerning water purification, sewage treatment, atmos

pheric pollution, food control, etc. 
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This information helps to assess the level of health of the 

population and therefore has an important influence on the planning 

of different hospital services. 

(iii) Hospital Utilization Statistics. Though hospital utilization 

statistics are part of health statistics, they are separately analyzed 

because of their special importance both for planning new facilities 

and for organizing and co-ordinating those already in existence. 

Hospital utilization statistics should be analyzed under two main 

headings, indices relating to the hospital: percentage of occupancy 

and average length of stay; and indices relating to the population at 

risk: admission rate and bed-population index. 

later. 

(c) Miscellaneous 

They will be examined 

There are other factors that will also influence the planning of the 

hospital that deserve careful analysis. 

(i) Geography and Climate. The study of these factors is of para-

mount importance since they will affect the design, structure and 

orientation of the building. 

In this aspect each hospital is an individual problem with its 

own solution both for the hospital plant and for the appropriate 

finishes and special mechanical and electrical equipment, heating, 

radiators, cooling, fans, elevators, tanks, pumps, fuel storage, etc. 

The geographical characteristics of the area will also have an 

influence On its degree of isolation or the possibilities for communi

cation with other areas and its eventual co-ordination with different 

health services and/or hospitals in a regionalized system, all of which 

have an influence on the bed requirements. 

(ii) Roads and Communications. In close relationship with the 

geographical characteristics are roads and comraunications. A study 

of the degree of utilization of a hospital close to a community without 

in-patient facilities and with poor communications between them, may 



ElIljRC22/4 
page 7 

lead to - in case of under-utilization - the conclusion that it is 

more convenient and economic to make a good road than to build a new 

hospital. This example is given to stress the importance of CO~lru

nications. It will also have an influence on the extend of the area 

served. 

(iii) Patterns of Medical Care. There is a mutual influence and 

interaction between patterns of medical care and types of health 

services and hospitals, based both on the country's degree of develop

ment and on its political organization •. 

It is impossible to analyze in this paper the many aspects which 

this heading comprises, but it is necessary to point out the import

ance of taking them into account when planning a hospital. As 

examples, a special insurance scheme, a social security system, a 

predominantly liberal or socialized practice, etc., are all factors 

that will influence the demand for and need of beds. 

2. Predictive Stage 

In the predictive stage, or prognosis of the situation, it is neces

sary to anticipate any possible modification in the population number and 

distribution, and the technological or socio-economic conditions that 

could influence the utilization and function of the hospital. 

It should be said that in spite of how accurate the study of the 

predictive stage may be, it is always difficult to avoid errors consider

ing that the planning team is faced with biological, technological and 

sociological factors whose changes sometimes are unpredictable. Here is 

where the planning team should demon13trate its eXJerience and skill and 

where its "special tpuch" is needed. 

(a) Popuhtion Pro,jection 

What is the expected population within a certain number of years? 

The study of the historical trend will be useful for this purpose. Roughly 

speaking it could be said that to project for ten years ahead, the regis

tered tendency of the last ten years could give an approximate figure. 
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(b) Socio-economic Factors 

The establishment of new industries with their potential attraction 

for people or the disappearance of others as a consequence of technological 

changes or natural reasons, such as exhausted ore, with the consequent 

displacement of population, should be kept in mind. It is also important 

to consider changes in the national income, in education, which are factors 

that influence the demand and utilization of the future hospital. 

(c) Demographic Factors 

The study of birth and mortality rates, age distribution, etc., is of 

great importance in planning the future number of beds and different services 

for the new hospital. 

3. Prescriptive Stage 

Based on the previous stages, the treatment of the situation is given 

L~ terms of number of beds, distribution of services and priorities. 

(a) Number of Beds 

It is necessary to point out that no country has so far resolved the 

dilemma of matching the "demands" of the community with the "needs" as 

defined by professional assessors and planners and with the resources that 

are available. This fact applied to hospital beds means that the optimal 

number of beds for population has never been established. Instead of an 

optimal solution a satisfying solution should be sought in the manner demons

trated hereafter. 

With reliable statistical information the number of beds - satisfying 

solution - is not difficult to calculate. When this information is not 

available the calculation should be based-on assumptions. 

(i) Based on Statistics. Where vital and health statistics are 

reliable, the catchment area is known and there is information on the 

utilization of services, the estimate of beds ("B") required 1s calculat

ed on the basis of the following data: 
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"N". '!he number of inhabitants of the catchment area, is the 

number of persons in the vicinity who in normal conditions of 

transport, are going to apply to the hospital in case of need. 

Estimation of this figure could be simple to calculate in iso-

lated and well delimited areas. It becomes complicated in areas 

where there are many hospitals and specially when some of them 

have_.highly specialized services which attract people from long 

distances. In this situation it is almost impossible to avoid 

overlapping of catchment areaS and difficulty in their calculation. 

"~". Admission Rate is the number of in-patient admissions per 

one thousand of population per year. 

"S". Average Length of Stay is the average number of days of 

service rendered to each patient discharged during a given period. 

"POIf. Percentage of Occupancy is the ratio of actual patient 

days to the maximum patient days, as determined by bed capacity 

during any given period of time. (See Annex I). 

For the calculation of the number, .of beds the reasoning is as 

follows: 

First, to know the possible number of patients who will 

require hospitalization it is necessary to multiply the number 

of inhabitants of the catchment area "N" by the admission rate 

"A" divided byl 000. 

Second, to know the bed-days required for these patients 

assuming, for example, thirteen as the average length of stay 

("S"), the former figure is multiplied by thirteen. '!his number 

will represent the bed-days required in one year. 

'!hird, the number of beds required for one day is the above 

figure divided by 365. '!his calculation gives the number of beds 

with a percentage of occupancy of 100 per cent which cannot be 

accepted as a good standard. 
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Fourth, to know the required number of beds per day, with 

a lower percentage of occupancy, always expressed in percentage, 

the former figure is multiplied by 100 and divided by the figure 

of the wanted or expected percentage of occupancy. 

The former steps translated into a formula correspond to: 

B = N x A x S x 

= 

1 000 

N x A x S x 100 

1 000 x 365 x PO 

1 

= 

x 100 
PO 

NxAxS 

3 650 x PO 

(ii) Based on Assumptions. When statistical information is not 

available the calculation should be based on assumptions. 

"N". The number of inhabitants of the catchment area on the 

basis formerly stated. 

"A ". The admission rate should be calculated on estimated 

figures as will be explained below. 

"PO" and liS" should be determined by the administrator based on 

uses, local conditions and financial consideration. 

As has been observed the principal problem is hO\~ to calculate the 

admission rate, and then to make use of the forraula developed above. 

A study based on intarnational information gives a clear picture of 

different countries vii th respect to admission rates (see Table on page 11). 

The countries are listed according to their admission rates, starting 

with the highest figures. Bed/population ratios and percentages of oc

cupancy are also given. Countries included in the World Health Statistics 

Annual report without information on their admission rates and average 

length of stay do not appear in the list. 
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~----------------,r-----'--- ---------~ -- i : 

Country and Year of Information 

Hungary (1968) 

Czechoslovakia (1968) 

Austria (1968) 

USA (1968) 

Italy (1968) 

fulgaria (1968) 

West Germany (1968) 

Northern Ireland (1968) 

Israel (1968) 

Scotland (1968) 

Norway (1968) 

Cuba (1968) 

Puerto Rico (1968) 

Costa Rica (1968) 

England & Wales (1968) 

South Africa (1962) 

Yugoslavia (1968) 

Netherland (1968) 

Chile (1968) 

Uruguay (1967) 

Central African Republic (1968) 

Colombia (1967) 

Malawi (1965) 

Botswana (1968) 

Jordan (1968) 

Equador (1967) 

Senegal (1968) 

Angola (1968) 

I'IIorocco (1968) 

Togo (196rr) 

Dahomey (1965) 

Admission 'Bed/Population' Percentage of i 
Rate 0/00 Rate 0/00 Occupancy;<· 

164.2 

155·3 
152.6 

147.9 

142.5 

140.0 

139·9 
138.2 

134.4 

130·9 

129·7 
119.) 
114.1 

107.1 

105.9 
10).7 

94.9 
92.7 

92.0 

54.0 

50.2 

49.) 

45.) 

41.0 

39.5 

,38.5 

32.7 

23.7 

22.2 

17.8 

14 •. 4 

7.8 

10.2 

10.7 

8.2 

10.2 

7.4 

11.0 

11.6 
6.0 

12.2 

9.1 

4.8 

4.6 

).8 

9·5 
5.2 

5.5 

5·1 

3·9 
4.7 

1.9 

2.4 

1.2 

2.4 

1.0 

2.2 

1.3 
2.8 

1.4 

1.2 

1.3 

89.6 

78.4 

89·2 

82.9 

78.7 

81.6 

89.8 

86.5 

95.6 

87.2 

92.5 

76.6 

77.8 
82.1 

8).1 

82.7 

87.2 

93·9 
80.1 

89.4 

64.0 

64.9 
110.8 

76.6 

67.6 
62.2 

66.9 
5).6 

===================:;:;;=----=== -======= 

! 

47.7 J' 
,38.4 

======---

World Health Statistics Annual, 1968, Vol. III - Health Personnel and 
Hospital Establishments, Geneva 1971. 
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The figures show that the countries which, according to international 

standards, belong to the group of the so-called "developed" have usually 8Il 

admission rate OVer 90 per thousand, while most of the "developing" countries 

show decreasing figures according to their socio-economic level (the only 

exception in the list is Malawi). 

'ilie situation could be explained by the lower number of beds available 

in these occupancy rates (per cent) countries, but occupancy rates (per cdn·t) 

shown in a parallel colunm indicate that while most of the "developed" coun-

tries have a percentage of occupancy of 80 per cent or more, the "developing II 

countries show lower figures. Thus it is possible to state that these low 

admission rates do not correspond to the low number of beds alone but also 

to other factors and characteristics of these countries. On the other 

hand, the high rates of admission of the developed countries could be re

lated to their aged population who require more medical care, and to other 

sociological factors such as major disease perception, lack of domestic 

services, disruption of families, etc. 

Based on this analysis, the assumption is that arunissions should be 

considered for the developing countries - many of them with poor statisti·3al 

information - with a rate below 90 per thousand. 

the country the lower the admission rate. 

Usually the less develOPed 

To reach the number of beds required the above calculations are only 

starting points. Afterwards the figures should be trimmed, adding or dDni-

nish1ng beds aocording to the conditions that influenoe hospital utillzatio;o. 

The number of hospital beds, whether obtained by statistics or asswnp

tions, is not 2c;uall" applicable to all countries; therefore it presents 

only part of the problem and it is nec~ssary to look at other facts that 

influence hospital utilization and consequently admission rates. 

These factors can be classed as intramural and extramural. 

Intramural Factors 

1. Policies of hospitals and health services regarding the extent of out

patient versus in-patient care. 

2. Type of hospitals (acute, special, chronic, etc.). 



3. Number of beds and services provided (specialization). 

4. Staffing pattern of medical personnel. 

5. Working methods. 

6. General conditions of the hospital. 
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7. Availability of facilities for diagnosis and treatment (laboratory, 
X-ray, central sterile supply department, rehabilitation, etc.). 

8. Quality and efficiency of nursing care, dietary and social workers' 
services. 

9. Teaching or non-teaching hospital. 

10. Financial resources. 

11. Efficiency of the administrator (leadership, delegation, co-ordination, 
organization, communication, etc.). 

12. Level within a regionalized system. 

Extramural Factors 

1. Type of population served, age and sex distribution. 

2. Prevailing diseases and severity of cases. 

3. Natality and mortality rates. 

4. Socio-economic aspects: 

Housing 
Education 
Salaries 
Employment 
Domestic services, etc. 

5. Cultural level and degree of disease perception. 

6. Taboos and superstitions. 

7. Hospitalization systems and pre-payment plans. 

8. Health facilities available. 

9. Pattern of medical practice. 

10. Density of the population and degree of rurality. 
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11. Transport and communication facilities. 

12. Extent of regionalization and/or co-ordination with other hospitals 
within and outside the area. 

All these factors should be carefully weighed. Experience and good 

judgment are fundamental in interpreting them and reaching the most accurate 

possible figures, since an accurate estimation of the number of beds is 

crucial for the construction of a new hospital. 

Variations in admission rates can also be found within one country but 

usually to a minor degree. These variations depend on the degree of de-

velopment and on the factors enmnerated which always deserve a careful 

analysis. It is also necessary to add that experience and research have 

proved that the availability of beds can and does create demand for their 

use and that reduction in hospital beds can be accomplished without jeopar-

dizing effective deilland, if co-ordinated alternati-,t8 forms of care are 

provided. 

(b) Distribution of Services 

A hospital provides a range of differentiated services for patients of 

various ages and with many varying disease conditions. A general hospital 

should have at least four basic services: general medicine, general surgery, 

obstetrics and gynaecology and paediatrics. 

To these basic services other specialized services such as psychiatry, 

ophthalmology, dermatology, could be added, their development depending upon 

the needs of the community. 

A study of the need for different services should be based on two 

fundamental data: the morbidity pattern and the age group distribution. 

It is also necessary to consider the degree of specialization of the future 

medical staff. 

It is essential to have at least a rough estimation of the prevailing 

morbidity of the area, since the kind and extent of the different services 

should be based on this information. 

The age distribution is very important. It is known that in developing 

countries the population pyramid is broad based with a nearly uniform 
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r.Jduc ti.on from childhood years _ until extreme old age. In developed countri2s 

the pyramid is different. It is somewhat narroWer in the base, consist-

ing of a lower number of children, with nearly uniform age groups from 

teenagers up to middle age. In the upper age groups for the developed 

countries persons over sixty-five years are close to 10 per cent, compared 

with about 2 per cent in developing countries. At eighty-five years and 

over the proportion in both types of countries is more or less the same. 

These conditions indicate different pathologies and requirements for 

both types of countries. \'lhile developed countries will require more 

beds for general medicine, surgery and chronic cases, developing countI'ies 

\1ill require more paediatric beds. 

Another fact to investigate in estimating bed distribution is the 

possible existence of some special hospital such ae a maternity, mental 

or children's hospital, which would modify the trend of utilization of 

these services in the planned hospital. 

The future policy of the hospital in respect to the out-patient 

department, as well as the development of teaching programmes and types 

of administrative practices, are some of the other elements to take into 

account. 

Nevertheless, it is always difficult to make an accurate estimation 

of needs for specialized services and the distribution of beds, no matter 

how much information is collected and analyzed. 

In hospitals with 200 or more beds it is easier to assign beds to the 

four basic services. In small hospitals, specially those with 100 or less 

beds, it is more difficult to establish a rational sub-division of servicec

and it is preferable to avoid assignment of beds to any particular service. 

The separation should be made by the size of the rooms which may be used 

interchangeably for medical, surgical and related specialities. 

Such flexibility is especially necessary in very small hospitals 

(fifty beds or less) where a four-bed room may be the largest unit. 

More small rooms will give greater flexibility for providing differe;-!"G 

medical services, although it means an increase in the nursing staff and 
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operating cost. This flexibility allows a better bed utilization and is 

essential in small hospitals. On the other hand, in large.hospitals there 

is an increasing tendency toward more larger patient care divisions for the 

sake of economy. 

It is necessary to point out that a hospital with more specialized 

services requires more sub-division of beds; and that, as a general rule, 

it is advisable to have around 20 per cent of the beds in single rooms 

sufficiently large and suitable to accommodate two beds, should such ex-

pans ion become necessary_ '!he rest of the accommodation can be in two-, 

four- or six-bed rooms depending on the needs of the hospital and remember

ing that surgery calls for more single rooms, while paediatrics, in spite of 

th8 need of single rooms for isolation, can b~ established in multiple-beds 

uni ts with many advantages. 

intensive care unit. 

A multiple bed ward is recommended for an 

The distinction between the two types of population already analyzed 

gives rise to differences in the demand of services. While developing 

countries have a clear predominance of the "mother and child services" 

demand, developed countries have more demand of the "medical surgical 

services If. 

Within both types of countries difference in need for beds for basic 

services can exist, but usually the balance is maintained between the two 

main groups of services. Therefore, when the number of beds increases in 

the medical-surgical services, it decreases in the mother and child services. 

That is why in the diagram the maximum and minimum percentages appear as 

opposite extremes in respect of the two main divisions. (See Figure No.4). 

It is necessary to point out that in spite of the fact that developing 

countries have higher birth rates, which should theoretically call for more 

maternity beds, this is not the case. The lower number of deliveries in 

hospitals in developing countri0s has the same result as the lower birth 

rate of developed countries but with a higher rate of hospital deliveries. 

This situation equalizes the demand and need for maternal care ·in hospitals 

in both types of countries. 
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As the hospital increases in size, and the medical staff becomes 

more spec.ialized, other services should develop. Thus, from the total 

number of beds assigned to the basic services some will be reserved for 

the related specialities to set up specialized units. For instance, some 

of the surgical beds will be transferred to ENT, ophthalmology, etc., and 

on the medicine side some beds will be devoted to dermatology, psychiatry, 

etc. 

It should be stressed that specialized units, principally those of 

a very sophisticated type, such as heart surgery, neurosurgery, cannot be 

calculated on the basis of the pathological conditions of the area, since 

they are usually established by interested groups of medical specialists 

sometimes connected with teaching centres. 

In addition, it is advisable to have even in the smallest hospital at 

least one room for proper care of psychiatric patients, whether acute cases 

or while pending transfer to a special hospital. Gen8ral hospitals with 

more than 100 beds should make provision to accept mental patients for 

short-term hospitalization particularly in developed countries where the 

stress of daily life in over-populated cities, and the problems - besides 

the advantages - of a "consumer society", have brought an increase of 

mental disorders. At the same time the discovery of tranquillizer drugs 

and neW methods of handling these patients, have changed attitudes regard

ing their care in general hospitals. 

Furthermore, another fact should be considered particularly for 

developing countries. Progress of medicine has made a thing of the past 

of the old lazarette and hospitals for infectious diseases. Present know-

ledge of the control of cross-infection and the trend towards a diminishing 

number of these diseases have made these hospitals uneconomical and medical

ly unjustified. Therefore a general hospital should make provision for 

the care of infectious diseases. In small hospitals some of the beds 

devoted to general medicine and paediatriCS should be planned in an isolated 

position and shut off from the main hospital circulation for this purpose. 

In a larger hospital with more specialized services, the isolation beds 

for communicable diseases should be designed as a separate unit, within the 
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ground of the general hospital, containing children's as well as adults' 

beds. A multi-bed room can be planned ~lith advantages for children 

suffering from the sar,e infectious diseases. To calculate the number of 

beds for a communicable diseases service (iil developing countries) it is 

suggested to reserve one-fifth of the beds assigned to medicine plus one 

quarter of the paediatric beds. This is according to the distribution of 

beds shown in Figure No.4. It is understood that this is only a guideline 

l1hich needs to bo adjusted according to local conditions and prevailing 

pathology. 

In bigger hospitals a l1ider choice is possible for the separation of 

the different specialized services, but it usually follows the range shown 

in the diagram, which is intended only to give a starting point for the 

study of bed distribution. 

Hospitals may also consider the possibility of establishing "intensive 

care units" for the care of critically ill patients I1ho require immediate, 

available, permanent, and extensive medical and nursing care l1ith life

saving emergency equipment, drugs and supplies. 

The number of beds for these units varies depending on the hospital, 

the predominant pathology of the area, the criteria adopted for admission 

and discharge of patients, etc. Nevertheless, it is possible to say that 

for a general hospital of medium size (200 to 300 beds) it is advisable to 

start l1ith a unit of eight to twelve beds. Experience has demonstrated 

that units l1i th more than tl1elve beds do not 110rle efficiently. If the 

needs of the hospital necessitate an increase in the number of beds to "lQ:ee 

than tl1elve, it is preferable to organize another unit and to establish a 

certain type of selection of patients, assigning on" of the units, for 

example, for cardiac patients only. 

(c) Priorities 

The planning tearn must take into account the financial resources 

available to meet the hospital building programme. 

The ambitions and needs should be balanced with the available funds, 

remembering that costings for the planning estimate should take into 
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account that three-quarters of the money should be spent on construction 

and built-in equipment, allocating the rest for the site, site developmen·c 

and movable equipment. 

It is also useful to point out that the cost of the hospital depends 

on its size and quality, two factors that can be controlled, and on a third 

uncontrolled one, price market. Sometimes it is necessary to weigh the 

quality of the building against the equipment. 

If, after analyzing all the financial aspects, it follows that it is 

impossible to build the hospital in one stage, the possibility should be con

sidered of contructing it in successive stages still -"i thin 11 compl,)t",· plan, 

but then the problem of prioriti0srises. Which )Jlrt should be built first? 

The selection of· priorities is difficult. Besides medical consider-

ations, political, social, financial and even moral aspects, difficult to 

judge, are often involved. 

To solve this problem no fixed rule can be given, since each hospital 

cons~itutes a distinct problem for deep study. Nevertheless, some general 

recommendations should be taken into account. As far as possible medical 

considerations should be given first place. 

When a shortage of beds exists, their construction should have priority 

over the acquisition of expensive sophisticated equipment. It is also 

advisable to begin with non-specialized services leaving the more specializ0d 

for future development. 

In any case, the selection of priorities is always very difficult a~d 

it is a matter that deserves careful and objective lli1alysis. 

IV OTHER SPECIAL UNITS 

A study on bed distribution should consider other units closely rela·c"d 

to some of the basic medical services. They are: (a) related to surge~y 

operating room and recovery room; (b) related to obstetrics-labour roo;'!, 

delivery room, obstetrical recovery room and new-born infant facilities. 
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(a) Related to Surgery 

As a consequence of scientific and technological advances more and 

more diseases c&, be treated through surgical procedures, so that there 

has been an increase of patients in the department of surgery. Therefor8, 

the operating room, is one of the important service areas in a hospital and 

i-os function influences greatly the flow of patients to and from the 

hospital. 

(i) Operating Rooms. The number of operating rooms varies according 

to the following factors: number of surgical beds, expected average 

length of stay, system of work design, predominant type of surgery, 

pattern of work of the medical staff, availability of nursing staff 

and availability of proper equipment and supplies. 

An analysis of those factors permits a prediction of the number 

of operations to be performed and the need for operating rooms. 

The number of operations per day (OD) could be calculated with 

the following formula: 

OD = 

SB 
PO = 

SB J:\L 
100 

x .1 

'" 
x 

number of surgical beds 
percentage of occupancy 

SBxPOx365 

s = 
WD= 

----
S x 100 x WD 

average length of stay 
working days per year 

For a hospital with seventy surgical beds, the estimated number 

of operations per day, assuming a six-day average length of stay, five 

working days a week, and a percentage of occupancy of 85 per cent 

would be: 

OD = 70 x 85 x 365 = 13.9 operations per day 
6 x 100 x 260 

To calculate the number of operating rooms it is necessary to 

relate this figure to the operating schedule. In a morning operating 

schedule from 8.00 to 13.00 hours (5 hours) the average capacity of 

each operating room (American Pattern) may rang" from 1.5 to 2.5 oper-

ations per d3.Y. If the schedule is from 7.00 to 15.00 hours (8 hours) 

the averag" capacity increases from 2.5 to 3.5 operations per day. 
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The number of operating rooms (OR) is calculated thus: 

OR= 
No. of operations per day 

average capacity of operating room 

In the above example and with a schedule of five hours the number 

of operating rooms required would be: 

OR = 13·9 
2.5 

= 5.5 which calls for six operating rooms 

To illustrate the importance of the operating schedule, the same 

hypothetic surgical ward will be considered with a schedule of eight 

hours. 

OR = 13.9 
3.5 

= 3.9 which calls for four operating rooms 

This means an economy both in construction and running cost. The 

impact of scheduling is more significant in larger surgical wards. 

In small hospitals the number of operating rooms should include 

provision for emergency cases and obstetric surgery when required. 

In hospitals with more than 200 beds with a special Emergency Depart

ment, other operating rooms depending on the number of beds attached 

to the Emergency Department should be considered. 

(ii) Recovery Room. The recovery room is a special unit for the care 

of post-surgical patients during the critical period immediately follow

ing surgery. The recon~ended provision of beds is three for each 

operating room. This figure could vary depending on the humber and 

type of operations per operating room and on the hospital's policy 

regarding the length of stay of the patients in the unit. Although 

the function of a recovery room is different from that of an intensive 

care unit, some hospitals have combined successfully these two special

ized services in one unit, for their similarity in lay-out, equipment 

and staffing and for the sake of economy. 

(b) Related to Obstetrics 

The maternity ward should have a home-like atmosphere so that mothers 

do not relate a normal function with disease. Single rooms in a maternity 

ward can be held at the minimum necessary for special cases in need of 

medical isolation. 
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(i) Labour Rooms. The labour room is the place where the mother 

is controlled for the period roughly corresponding to the first stage 

of labour and it is sometimes the place where the patient is directly 

admitted. There is a preference for single-bed labour rooms, which 

are very similar to ordinary patients I rooms. 

The provision usually accepted is that of one labour room for 

each ten maternity beds. 

(ii) Delivery Rooms. The delivery room is the place where the final 

stage of labour culminates in child-birth. Since some minor operative 

procedures may need to be done in the delivery room, it should be 

equipped accordingly. When some deliveries call for surgery, one of 

the all-purpose operating rooms of the surgical ward should be used. 

An operating room specially equipped for maternity is only justified 

in case of large maternity units. 

The provision of delivery rooms recommended is one for each 

twenty maternity beds or one for each two labour rooms. 

(iii) Obstetrical Recovery Room. The obstetrical recovery room is 

the place where the mother can receive continuous nursing observation 

immediately after delivery, especially for the detection of haemorrhage, 

one of the most dangerous post-partum hazards. The average stay in 

the obstetrical recovery room is usually no more than two hours. A 

provision of one and-a-half recovery bed for each delivery room has 

been suggested. While the labour bed should be located in a single-

bed room, the obstetrical recovery beds could be put in a multi-bed 

unit. 

(iv) Prenatal Preparation Room. A new trend in obstetric care is to 

have a prenatal preparation room where the patient who is admitted to 

a maternity ward is received, bathed and prepared for child-birth and 

where it is possible to detect any sign of infection before being trans

ferred to the labour or delivery room. 

(v) New-born Infant Facilities. It is basic for the construction of 

this service to have a clear policy in respect of the system to establish, 
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whether nursery services or rooming-in. There are many arguments 

for and against both systems which need not be discussed here. 

Nevertheless, the writer is in favour of rooming-in, not only for 

emotional and natural reasons but for medical ones as a limiting 

factor in the spread of cross infection and because it gives better 

opportunity for education of the mother in proper infant care. 

If this policy is adopted the nursing units should be wider than 

usual since care of the nevI-born will be carried. out at the bedside 

of the mother in individual bassinets, fixed or movable, adjacent to 

the mother's bed. 

If the nursery policy is adopted, this separate unit should have 

roughly 20 per cent more bassinets than maternity beds, corresponding 

to the usual rate of one new-born for each mother plus 20 per cent more 

to cover overflow conditions =d the possibility of multiple births. 

Ten per cent more bassinets should be provided for isolation and 

correspond to the so-called "suspect nursery", that should be completel~' 

separate from normal and premature nurseries. 

Where maternity services are large enough it is possible to 

establish a two-system nursing unit for rooming-in and for nursery, 

their proportion being largely a matter of local preference. 

Other maternities have adopted an intei'mediate system providing 

a private adjoined small nursery for two rooms. 

(Vi) Premature Infant Service. This unit could be located either lD 

the Obstetric or in the Paediatric Department, providing services fOi' 

those prematures >lho are born in the hospital and ~chose who are born 

outside. 

In a small hospital it is not necessary to have a separate uni~';. 

It is enough to have tl<O or four incubators available in the normal 

nursery_ 

In larger hospitals a separate premature nursery could be located 

preferably attached to the Paediatric Department. It is difficult to 
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give figures because prematurity varies widely in different areas, 

usually with higher rates in lower income groups. Their number 

should be related with the prerJature birth rate of the area and 

considering local conditions. 

Consideration should be given to the need for providing one or 

more beds, in rooms near the premature units, fOI" mothers breast

feeding their premature babies. 
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"A" Af.IVlISSION RATE, is the number of in-patient admissiOrJ3 for one thousana 

of the population per year. 

Example: What is the admission rate for a hospital serving an area with 

198 000 inhabitants with 7 920 admissions per year? 

If 198 000 inhabitants register 7 920 admissions, 

1 000 inhabitants will register: 7 920 x 1 000 
198 000 

The admission rate for this hospital is 40 per thousand. 

= 40 

(The admission rate when referring to the number of consultations in the 

out-patients department is called the "hospital frequentati.:onrate" or the 

"hospital attendance rate"). 

liS" AVERAGE lENGTH OF STAY, is the average number of days of service 

rendered to each in-patient discharged during a given period. 

It is determined by dividing the total number of patient days of care 

(exclusive of normal neW-born) rendered to patients discharged during a 

given period of time, by the total number of in-patients (exclusive of normal 

new-born) who were discharged (including deaths) during that period. 

Example: What is the average length of stay during the month of September 

of a hospital of 300 beds, where 600 in-patients (exclusive of 

normal new-born and inclusive of deaths) were discharged and a 

total of 7 200 patient days of care were rendered to these patients? 

The 7 200 days of care rendered, divided by 600 in-patients discharged, 

equals 12 days. 

Therefore, this hospital had an average length of stay of 12 days during 

September. 

The average length of stay of any service (surgery, obstetric, 

paediatric, etc.) can be determined by using the foregoing procedure. 
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(A "patient day" is the unit of measure denoting lodging facilities provid8d 

and services rendered to one in-patient bet.leen the census-taking hour on 

two successive days. When a patient is admitted and discharged on the same 

day, this period must be counted as one patient-day). 

"PO" PERCENTAGE OF OCCUPANCY (or bed-occupancy rate), is the ratio of actual 

patient-days to the maximum patient-days, as determined by the bed capacity, 

during any given period of time. 

Percentage of occupancy more clearly stated is the ratio of actual 

patient-days rendered to the whole hospital (or to a special classification 

of in-patient days if desired) to the number of in-patient days which would 

have been rendered if every bed of the hospital (or in a particular service) 

has been occupied, each day, throughout the period. 

(same example as for calculating average length of stay). 

What is the percentage of occupancy during the month of September of 

a hospital with 300 beds rendereing 7 200 patient days of care? 

Actutal patient-days 

Maximum patient days Hhich would have 
been provided if every bed had been 
occupied through September (30 x 300) 

Percentage of occupancy: 

= 
7 200 x 100 

9 000 

7 200 

9 000 

80.0 

Rate of occupancy during September was 80.0 per cent. 

Another example including calculation of average length of stay and 

percentage of occupancy for a paediatric service of a general hospital 

maintaining thirty beds during the entire year is as follows: 



Paediatric Service 

Number of beds 

Number of discharges, including 
deaths 

Patient days rendered during 
the year 

Total bed-days (30 x 365) 

Average length of stay = 

Percentage of occupancy 

= 

= 

= 

30 

624 

9 360 

10 950 

EM/RC22/4 
Annex I 
page iii 

9 360 624 = 15 days 

9 360 x 100 : 10 950 .= 85.~ 

9360 
10950 

x 100 = 85.4 
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ANNEX II 

CALCUIATION OF BEOO - PRACTICAL EXAMPIE 

As a practical example for the calculation of beds based on assumptions 

for a connnunity of 125 000 inhabitants ("N") at a low stage of socio-economic 

development with poor disease perception, taboos and superstitions. \'lith 

these antecedents a'l admission rate of 40 ("A ;') per 1 000 a year can be 

considered. The doctors declare that according to the prevailing diseases 

in the area and their severity, taking due considerations of working methods 

and with full complement of doctors for the future hospital an average length 

of stay of fourteen days ("S ") can be estimated. The administrator sug-

gests as adequate for the planned hospital a percentage of occupancy of 

80 per cent ("PO"): 

The formula employed is: 

B= NxAxS 

3 650 x PO 

Number of beds 125 000 x 40 x 14 = 239.7 which calls for 240 beds 
3 650 x 80 

For the planned hospital 240 beds could be considered as a "satisfying" 

solution for the community. This figure can also be trinnned based on other 

factors as stated in "factors influencing hospital utilization". 


