THE RICE INSTITUTE

THE NURSING UNIT OF
THE GENERAL HOSPITAL

by
K, E. R. KERR

' A THESIS
SUBMITTED TO THE FACULTY
IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE DEGREE OF
MASTER IN ARCHITECTURE

Houston, Texas
June, 1956

•»,-

-f

THE NURSING UNIT OF THE GENERAL HOSPITAL
CONTENTS
Preface .......

.

I

I. Introduction
A. Definitions

3

B. Importance of Problem

4

C. Historical Considerations

5

II. Factors Influencing the Design of a Nur3ing
Unit
A. Social and Economic Factors

8

B. Functional Factors

14

1. Relation to General Plan of
Hospital ..........

14

2. Time-Motion Studies. .....

16

3. General Sizes and Areas. ... 18
4. Relation of Areas. ......
5. Circulation

23
27

6. Communications ........

29

7. Flexibility.

32

8. Staff Training Programme ...

36

9. Safety

. 37

10. Mechanical Services, .....

41

C. Special Factors Relating to Welfare
and Comfort ...........

45

1, Patient.

45

2, Staff.

52

III. Components of the Nursing Unit
A, Patient Rooms

54

B. Nurses* Station. .........

64

C. Utility Room

67

D. Treatment Boom

70

E. lavatories .

72

P, Floor Kitchen

74

G. Office and Seminar Room.

76

H. Nurses* Lounge

77

I. Waiting Room

78

J. Storage
1. Linen

79

2. Cleaners’ Supplies .....

80

3. Stretcher and Wheelchair . . 81
K. Flower Room.

......

81

L. Laundry and Waste Chutes .....

82

M. Solarium .............

83

N. Roof Deck and Balconies

85

O. Corridors

87

P. Elevators

90

Q. Stairs

93

IV. Conclusions
A. Observations and Recommendations
based on Field Study
B. Rotating Patient Theory. .....
V. Bibliography

95

105

LIST OF ILLGSTRATIONS
facing page
1. Historical nursing unit . , . ...... . .

6

2. Comparison of salaries to other overhead
expenses

12

3. Relation of nursing unit to the general
hospital, . . .
. . . .

13

Motion diagram - nurses’ station to medicine
cabinet ... . . ... . • . . . . . . . .

IT

5. Variation in nursing unit shapes. ......

20

6. Shadow diagram of various nursing unit shapes 24
7. Relation of nursing unit elements to patients’
• bedrooms* .................
8. Segregation of elevator traffic . . . ....
9. Relation of nurses* station to vertical trans¬
portation . . ... . . . . . . . . ....
10. Flexibility of patients’ rooms

23
28

29
35

11. Examples of exterior glare control. .....

59

12. Motion diagram of a general duty nurse for
Numbing Unit A. ..............

96

13. Motion diagram of two medicine duty nurses
for Nursing Unit B. . , , . . ... . . . .

96

14. Motion diagram of a medicine duty nurse for
Nursing Unit G.
^ .

96

15. Motion diagram of a medicine duty nurse for
Nursing Unit A, actual route. . . . .■ . . .

96

16. Motion diagram showing relation of elements
to utility room doors , ..........

96

IT.

Revised plan of nurses’ station for Nursing
Unite. ..................

97

18. Revised plan of utility room for Nursing Unit
B . . . . ... . . ...... . . . . . . 97

19. Motion diagram with relocation of five cri¬
tical patients 3 Nursing Unit C ..... .

98

20. Motion diagram of one trip from bedrooms to
bedpan room. .... ^......... .

98

21.

Motion diagram of one trip from bedrooms to
bedpan room for revised plan of Nursing
Unit C . , . . . . . .... .......

98

22. Area division for each nursing unit. . . . . 100

23.

Comparison of areas in square feet . . . . . 101

24. Average distance from service areas to
patients * rooms in feet . . , . . . ... •

25.

List of service elements for each unit . . . 104

26. Rotating patient theory. . .

27.

102

. . . . .* . , 107

Special nurses required for Hospital B -. . . 107

28. Proposed four bed critical Section for a
nursing unit . * , * * ..**,., * . * * 109

29*
30.

Proposed four bed and five bed critical sections. ... . • . . . . . ... .....

109

Schematic view of a four bed critical sec¬
tion . . . ; . . . ... . . ... . ...

109

ACKNOWLEDGEMENT
I would lilc© to express my indebtedness to
Dr, E, R. DeZurko of the Architectural Department
of The Rice Institute for his guidance and assis¬
tance during the course of my thesis, and to thank
Dr, L. Crosier* director of Hermann Hospital, Mr.
T. Bowen, director of The Methodist Hospital, and
Dr, M. W. Martin, director of Saint Luke5s Episco¬
pal Hospital, for their time and permission to
allow me to carry out my field studies in the
nursing units of their respective hospitals
I would also like to thank the staffs of
these nursing units for their wholehearted co¬
operation.

.

1
THE NURSING UNIT OF THE GENERAL HOSPITAL
PREFACE
The subject of this thesis Is a presentation of
research Into the basic factors influencing the design
of the nursing unit of the general hospital, and a
study of the various components of the nursing unit.
Conclusions have been set forth in general terms in
the text and as dlagramatic proposals and thus are
adaptable to any particular design problem.
The material is based on library reference, Inter¬
views, and field studies in the Hermann Hospital,
Methodist Hospital, and St. Luke's Episcopal Hospital,
the three general hospitals of the Texas Medical
Centre, Houston, Texas.
It is to be hoped that this thesis can be used as
a methodological guide as to how all sections of the
general hospital should be studied in order to under¬
stand and solve their special problems.
I have tried to avoid the illustration of nursing
unit plans throughout the thesis because I feel that

widespread publication of hospital plans and stock plans,
although having illustrational value, have too often served
as a tracing plate to the architect*

This eclecticism has

hindered progressive work in hospital design by the trans¬
planting of hospital plans from one region to another with¬
out regard to orientation, topography, amenities, or
actual needs.

Stock plates retard hospital architecture,

2.

and progressive research and advancement are strangled.
Every new hospital, nursing unit, or even utility room
must be looked upon as an individual project for a par¬
ticular community, particular site, and particular prob¬
lem.

A hospital guide published recently that realizes

this problem in the presentation of its material is A
Guide to Hospital Building in Ontario.*
1 have not presented a revolutionary new hospital
configuration just for the sake of originality.

X feel

this type of approach many times retards hospital design
rathe?? than advancing it.

To quote Isadore Bosenfield,

an American hospital consultant s
"l have no ambition to create the spherical
hospital, the cylindrical, spiral or diagonal
hospital. The hospital architect's contribu¬
tion is apt to be in new configurations of
known forms rather than in the creation of new
forms. The fact that the works of the great
are usually small in magnitude and few in num¬
ber and generally deal with well-known human
problems such as the house, the hall, the work¬
shop, shows how consuming creation is."

1. A Guide to Hospital Building in Ontario, Toronto,
University of Toronto Pres3, 1954.
2, "Bosenfield and his Hospitals," Architectural Forum,
vol. 97, p. 128, September 1951

3.
INTRODUCTION
Definitions
The word hospital encompasses a very large field
and includes a great variety of types: General;
ity;
cent;

Rye, ear, nose, and throat;
Mental, and so forth.

Diseases;

Matern¬

Convales¬

A hospital may be defined

as an institution for the care of the sick and injured.
Nursing care is the efficient, economical and amiable
care of the patient, while hospitalization Is the environ¬
mental provision for this nursing care.
To confine ny thesis to the manageable boundaries
of a single element in this vast field, I first narrowed
the overall topic of hospital design to the most common
form of hospitals today: The General Hospital;

and from

here, further defined ray subject to the primary element
of a general hospital: The Medical and Surgical Nursing
Unit.

The nursing unit is the starting point of the

physical hospital design;

the core of the hospital.

It

can be defined as that portion of the hospital where the
patients are housed, fed, and attended to, plus the serv¬
ices and auxiliary areas which are necessary to expedite
this nursing care.

It is limited to a size that can be

controlled by one group of nursing personnel.

Everything

within the unit must be designed for the welfare of the
patient and the guide for the planning of the unit would
be the medical requirements and programme of care.

Through¬

out the nursing unit the comfort of the patient, efficiency

4.

6f operation, and economy of space are of primary impor¬
tance.
Importance of Problem
Hospitals are the third largest welfare institutions
in our country, exceeded only by schools and churches.

l

They have the welfare of our population in their hands
and today are one of the outstanding building types re¬
quiring attention by the architectural profession.

This

attention must be immediate, for in our present time a
hospital building boom is on and this boom will affect
the quality of our hospitals for many years to come.
The nursing unit presents a series of problems that
are quite different in their nature from those arising
in other types of design problems.

The differences re¬

sult from the fact that accommodation must be provided
for the treatment of a large number of heterogeneous human
beings, under an infinite variety of conditions, both
physical and mental, with each patient receiving one or
more of a great number of varying treatments.

Because

of the complexity of the problem and the importance to
keep abreast of all advances in medical and technical
science, the problem of the design of a nursing unit is
a team problem, with the leaders from the various branches
affected contributing to the desired solution.

This team

should be composed of the administrator, doctor, nurse,
1. cf. The American Institute of Architects, The Hospital
Building. introduction, p. 1.
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architect, engineer, and consultant.

The hospital author¬

ities must study and express themselves in all stages of
the design and the architect and engineer must have a
good understanding of the inner life of the nursing unit.
This calls for personal field work.
Historical Consideration
The problem of hospitals is not a new one, for the
recognition of the importance of medicine and nursing care
dates back to the beginning of mankind.

During the time

of primitive man, this care iras under the guidance of a
group of respected men who, through the practice of super¬
natural arts and some logical thinking, cared for the
health and veil being of the members of their group.

This

can still be found today amongst the native tribes in iso¬
lated parts of our world.
The form of hospitals as we know them today can be
said to have their beginning in the early Middle Ages when
philanthropic individuals and religious orders began to
set up small units for the care of the sick.*1
of hospitals were built by the 15th century and by the
time of the Renaissance many large and beautiful struc¬
tures were erected, but there was little advancement in
planning . As the number of patients increased the standards
seemed to lower.

Actually, the true renaissance of hos-

1. cf. Talbot Hamlin, Forms and Functions of 20th Century
Architecture, vol. 4, p. 275•
2. cf. Ibid, p, 276.

DIAGRAM I.

HISTORIC STANDARD NURSING UNIT
BEDS PERPENDICULAR TO EXTERIOR WALL

NURSING UNIT - RIGS HOSPITAL
COPENHAGEN
DENMARK 1910
BEDS PARALLEL TO EXTERIOR WALL
CUBICLES, UTILITY RM., LARGE WINDOWS
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pital design can be said to have arrived late in the 19th
century,1

Since this date the progress in hospital de¬

sign has been extremely rapid and I feel that the United
States has done more for the advancement of hospital work
with its progressive and leading building programmes than
any other country.

With the continued rapid advancement

of medicine and surgery, hospital design must also keep
up this pace in order to permit the application of these
discoveries under the best possible conditions.
The nursing unit of today can almost be referred to
as a small hospital in itself.

This is a great step from

the large open wards of the standard historical unit.

In

the open ward., the faults of cross infection, noise, lack
of privacy, etc,, are all immediately obvious to us,

A

major change in ward layout was introduced in 1910 by
the Danes,2

This was at the Rigs Hospital in Copenhagen

where the patients* beds were placed parallel to the
outside wall in contrast to the traditional perpendicu¬
lar position (see diagram l).

Today the nursing unit

is composed of smaller, more personal wards and with
continued medical advancement the auxiliary areas re¬
lated to the ward are constantly expanding.

The ideal

size of these smaller wards, however, is still an im¬
portant problem.

We have gone beyond the medieval type

of nursing unit and beyond the distortion of a unit to
1. cf. Ibid, p. 276.
2. cf. Ibid, p. 275.

r
fit a pro-conceived building form and are now producing
the factorial type of unit which results after care¬
ful consideration of all the factors influencing its
design.

8.
FACTORS INFLUENCING THE DESIGN OF A NURSING UNIT
Social and Economic Factors
The neighborhood of the hospital has a definite
influence on the design of a nursing unit.

In the over¬

all picture there is a difference in the social habits
of various countries.

This can be recognized by observ¬

ing different customs and various types of home life;
thus indicating that the national character should be
reflected in the design of a nursing unit.

While each

country can gain by studying the characteristics and
hospital methods in other parts of the world, it would
be a mistake to try and find a common formula.
Similarly, within countries themselves there is
a difference in the social aspect of various regions.
The difference my be In economy, climate, ethnography,
population trends, etc.

Surveys must be made to estab¬

lish this social picture before proceeding with the de¬
sign.

If the hospital is serving a general

poor area,

then an economical yet efficient form of hospitalization
must be found - possibly a predominance of large wards;
if serving a general rich area then possibly a predomin¬
ance of private rooms.

For nursing units in large civic

hospitals, this Is not so important, for the patients
come from all parts of the city, although the particular
neighborhood will still be felt and would certainly af¬
fect the outpatient department.
Today there are an increasing number of third party

.
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organizations connected with hospitalization.

They are

such organizations as the government, labour groups, com¬
mercial insurance companies, Blue Cross, etc.

These

organization became interested in a financial group plan
in the late 1920‘s because the public could not afford
the out-of-the pocket cost of hospitalization, and more
and more people were becoming patients in tax supported
hospitals.1

Voluntary hospitals were going bankrupt even

with the Increasing number of people who required hospi¬
talization.

I feel in the future that this blanket pre¬

paid hospitalization scheme will continue to take over
the individual's financial connection with the hospital*
The only danger with this is the dictatorial powers these
organizations might have over the hospital, and the pos¬
sible lowering of standards.

This influence on nursing

unit design can be felt today in many cases where hospi¬
tal insurance groups have indirectly influenced hospitals
to build largely two bed wards because the premium service
that hospital insurance provides is for this unit.

If

their influence is always for the best then all is well and
good, but we must guard against another strangle hold on
progressive nursing unit design.

Private competition is

still required between hospitals to increase the effici¬
ency and standards in the nursing units, but socialization
is needed for expensive or special equipment and treat1. "Blue Cross - Prepaid Care", Hospitals. vol, 29, p, 188,
March 1955.
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ment, and for progressive research in the large medical
field.

Socialization and free enterprise can and must

work together for the health of the people.
We are today in an ora when building costs are ex¬
tremely high and there is strong temptation to lower the
standards of planning in the interest of an assumed
economy.

We must constantly remind ourselves of the un¬

derlying principles of hospital planning and not be led
astray by this false standard.
Hospital economy must be considered in the true
sense of combining both initial construction costs and
operating costs.

It is completely wrong to divide the

initial building cost from the operating or maintenance
cost, and put such emphasis on this first figure as so
many hospital committees do when estimates are higher
than funds available.

Economy in operation is by far

more important in the long run than economy in construc¬
tion.

Certainly, the actual construction cost is of

great importance to the building committee, but in a the¬
oretical approach to nursing unit design, the mere con¬
struction cost cannot be accepted as the ruling factor.
The main difference between the two costs is the typo of
budget available for each;

an ordinary budget for operat¬

ing and an extraordinary budget for building.

The extra¬

ordinary budget is always the hardest to balance.
In the United States, forty percent of a building’s
costs remain as operating costs each year after the hos-

11.

pifcal is built.

In Sweden, a hospital that costs

£3,000,000 to build has an annual operating cost of
O

£ 1,000,000.

Taking a mean between these two figures

shows us that the operating cost of a hospital will equal the initial cost in about four years.

It is quite

evident that the problem of economy in the nursing unit
lies in its practical design to cut this operating ex¬
pense ,

It must be remembered that funds for hospital

construction and hospital care will always be inadequate
and the need for more hospital beds will never be filled.
It is up to the architect as a member of the design team
to present the best building available under limits of
a reasonable economic minimum, and not to try to achieve
an impossible number of beds for a cost that would sacri¬
fice medical care In operation.

Prom the planning and

construction point of view, this means that there is no
place for anything which is not strictly necessary for
the proper function of the nursing unit if the maximum
number of beds is to be obtained with the money available.
One must remember, however, not to sacrifice the human
element of hospital care.
Generally, a compact nursing unit ip the cheapest
to build and to operate, but extreme compactness and
simplicity of design which disregard the demands of the
1. Jacque B. Norman, "Administrative Aspects of Hospital
Design", The Hospital Building, p, 14.
2. "R.I.B.A. Conference on the Design of Health Buildings ,
Ko.val Institute of British Architects Journal, vol.
I>2, p, 26, November 195^«

DIAGRAM 2.
HOSPITAL A.
SALARIES
SUPPLIES a
OTHER EXPENSES
DEPRECIATION

HOSPITAL B.
SALARIES
SUPPLIES a
OTHER EXPENSES
DEPRECIATION

59.4
35.8
4.8

HOSPITAL C.
SALARIES
SUPPLIES a
OTHER EXPENSES
DEPRECIATION

59.0
33.0
8.0

COMPARISON OF SALARIES
TO OTHER OVERHEAD EXPENSES
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varied functions, ultimately defeat their own ends.

When

this minimum of elements is carried too far the nursing
unit is forced to either live in a straightjacket or to
expand after a few years of operation.

The conditions

of nursing must be carefully weighed when we have the
economic utopia of having every cubic foot of construcr
tion give the maximum service.

However, we must look at

the design of the nursing unit as possibly more function¬
al than any other kind of building unit.

To quote Gustaf

Birch-Lindgren, a leading Swedish hospital consultant1;
"is it not in a way an injustice to humanity to deprive it of badly needed hospital
beds by wasting money on architectural de¬
tails which are not absolutely necessary?
This close relation between the cost of the
hospital building as a whole and the number
of beds produced is generally not suffici¬
ently observed, nor the fact that unneces¬
sary space or decoration in the long run must
affect the production of beds."
The largest part of the annual operating cost of a
nursing unit is spent on employees salaries.
runs between 55 to 65$ of the annual overhead.

This figure

2

A com¬

parison of the annual overhead expenses for the three
general hospitals studied in my fieldwork can be seen in
diagram 2.

This clearly indicates the need for a unit

which may reduce employee hours wherever practicable
through better planning, labour saving devises, and the
use of materials which will require a minimum of mainten¬
ance.

1. "Economy in Hospital Planning", Canadian Hospital, vol.
30, p. 52, September 1953.
2. Jacque B. Normal, "Administrative Aspects of Hospital
Design", The Hospital Building, p. 14.

.
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It is economical to spend $250 per bed for any item
that saves the nurse one trip per bed per day figuring on
a ten year amortization for equipment.1

This shows that

certain facilities such as sinks, toilets, bed pan washers,
etc., should be installed close to the beds (see diagram
21).

Repeating facilities for fewer than four beds will

not measureably Increase the efficiency, except if these
beds were In single rooms, as there is no further saving
in travel distance.

Based on the assumption that a nurse

2

travels 3 feet per second, every extra foot that she must

3
travel costs the hospital about ,016 cents.

If, through

proper planning, you can save one minute on a nursing
routine that is performed daily on every patient the total
annual saving Is 6.1 hours per bed or approximately $100
per bed per 10 year amortization period.

To be truly

economical, however, this time saving must allow the nurse
to give better nursing care or allow for a reduction in
staff.

Studies of all employees1 movement in the nursing

unit should be made in order to arrive at the most effici¬
ent plan.
It is often asked, "V/hafc is the best or the least
expensive nursing unit?”

This is impossible to answer

for the least expensive to build would be one ward housing
1. R. W. Allen, "An Architects Approach to Better Nursing”,
Hospital Management, vol. 79* p. 4l, March 1955.
2. ibid.

3. This figure is based on the salary of a registered
nurse for Hospital B. $260 to $290 a month with 40
hr. week.

.
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all patients plus a minimum of communal services;

and

the most expensive to build would be separate rooms for
each patient plus individual services.

The one room of

course would be contrary to good hygienic nursing and to
the welfare of the patient, and separate' rooms for every
patient would bo too expensive to achieve in our present
state of culture and economy.

The costs of operation

are not as far apart as it may first seem, however, for
the inconvenience of the initial solution would raise
the operating cost and the convenience of the sub-utili¬
ties. in the second solution would lower the operating
cost.

The answer lies in a compromise between the two

depending on the type of nursing unit and the community
it is serving.

The cost of the nursing unit trill vary

almost directly In proportion to the distribution of beds
by the type of accommodation, thus this division must be
given close study.
Functional Factors
Relation to General Plan of Hospital
The general hospital is an organic unit which can¬
not properly function unless all its departments perform
in harmony.

This unity must prevail at all times oven

though the specialized character of the various depart¬
ments readily suggests the splitting of the hospital into
many different parts.
The nursing unit is the key to this group for it is

DIAGRAM 3.
NURSING

UNIT

SERVICE
LAUNDRY
KITCHEN
STAFF LOCKERI
STORAGE
MECH. PLANT

DIAGNOSTIC!
FACILITIES

OUT-PATIENT |
ADMINISTRATION
DEPARTMEN'
9NIERGEN(W

T

T
STAFF

PATIENTS

VISIT0RS

RELATION OF NURSING UNIT
TO GENERAL HOSPITAL
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the home of the patient and is where he spends almost
100$ of his time receiving nursing care.

It is the min

element which all other parts of the hospital ultimately
serve (see diagram 3).

It can be noted in studying the

plans of various hospitals, that the marked difference
between them Is the location of the nursing units in re¬
lation to each other and to the other elements of the
hospital.
The functional factors such as orientation, size,
economy, use, etc., must be considered first for all ele¬
ments of the hospital, and these factors must be respected
as close as possible in designing the physical form to
house them.

However, the architect must realize the com¬

plex problem of combining these forms into a practical
building group or unit.

It is not possible to achieve

complete perfection in every department but a certain
compromise must exist in order of department priority,
the top being the nursing unit.

Danger must be recognized

in carrying any compromise beyond a minimum level, for if
emphasis is laid too heavily on one element, the result¬
ing hospital may be ideal in only one section and not be
satisfactory as a complete efficient building.

This by

no way suggests a defeatist attitude on behalf of the
architect but instead presents a great challenge to him
in putting his professional skill to work in order to ar¬
rive at the best possible solution.

Every department

head must co-operate to his utmost In the various depart-

.
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meat decisions to preserve the total welfare of the hos¬
pital.
To maintain a working relation between the nurs¬
ing unit and the hospital, the internal circulation of
the nursing unit must continue on and link efficiently
with the circulation of other units and with the overall
circulation pattern of the general hospital.

A minimum

of travel is desirable and cross circulation must be
avoided at all times.

The random placing of departments

throughout the hospital will result in bottlenecks in the
flow of traffic.

Direct patient circulation is required

from the nursing unit to the operating suite, the x-ray
department, and diagnostic department;

and direct mechan¬

ical circulation is equally required from the unit to the
ijarmacy, central supplies, kitchen, and records.

An ar¬

ticulated plan for a general hospital may look fine in
the drawing state but great care must be taken that circu¬
lation does not become indirect and tediously long, while
on the other hand a compact plan must be checked against
complete entanglement of circulation.
Time-Motion Studies
As previously shown, the main cost of nursing unit
operation consists of salaries, thus every effort must
be made to reduce working hours or increase the effici¬
ency per working hour.

The time the nurse is away from

the actual performance of duties, such as preparing medi¬
cine, administering aid, or encouraging the patients*

DIAGRAM 4.

NO. TRIPS

h
LJ
UJ
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morale, is completely wasted.

Therefore, such items as

travelling must be cut to a minimum, for it not only
consumes professional time but reduces efficiency by
tiring the nurse.

The greatest saving can be effected

on routines that are repeated with the most frequency
(see diagram 4),
Until recent years, the architect has had to rely
on past experience, opinions, and guesswork to plan the
nursing milt.

Opinions of the nursing unit staff are

often misleading and the staff trill tend to overempha¬
size their particular role and the importance of cer¬
tain duties.

To correct this uncertainty of a basis on

which to plan, time and motion studies of the nursing
unit can be a valuable factor in determining the final
design,

A sound basis can be established to provide a

source of information.

It is difficult to obtain an ab¬

solute time-motion study of nursing procedure for, un¬
like factory asseiably lines where the same functions are
repeated over and over again, the nurse’s routine is con¬
stantly changing to meet her patients’ demands.

One

study will not suffice but studies over a longer period
would give the architect a sound reliable mean on which
to base his conclusions.

This extended recording period

must be mandatory for all time and motion studies*
The studies can be divided into two sections, one
to determine the best relation of the nursing unit ele¬
ments and the other to determine the shape of these ele-
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monts and their particular equipment arrangement (see
diagrams 13 and 16).

It is not important to know what

the nursing duties are, for the architect must assume
that all duties are for the benefit of the patient, but
it is important to know how and where they are performed.
The architect is only concernedwlih motion and not what
takes place when the subject is at rest.

The studies

will show the value of having critically ill patients
concentrated in one area and near the nursing station
and utility room (see diagram 19).

Efficiency is lost

when these patients are spread throughout the unit.
Time and motion studies are also recommended after
the nursing unit has been built and in operation for a
year or so.

A time-motion picture of that particular

plan can then be seen and all jobs should be studied to
determine whether an additional improvement in planning
could effect a sufficient saving to justify the added
cost necessary to make the physical change.
General Sizes and Areas
The following are the principal elements which

1
comprise the size and mass of a nursing unit.
(1) proportion of private, semi-private, and
ward beds
(2) space allowances for each patient
(3) number and size of auxiliary areas

w

size of corridors

1. cf. S* S. Goldwater, On Hospitals, p. 244.
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Eiiles cannot bo set as to the exact area or cubic
content of a nursing unit.

In practice it 17111 depend

upon climate, topography, orientation, etc., and the
shape of tho unit will vary in respect to the particular
Job.

In cities, the multi-story block will usually offer

better conditions for the patients and, in tho case of
additions to existing hospitals, tho available land and
orientation to these existing buildings will influence
the shape.

With the multi-story hospital, the outline

of the vertical block is determined by the size and shape
of the typical nursing floor.

The size also depends on

the condition of the patients, the length of patients*
stay, and the number of patients that can be assigned to
each head nurse.

Chronic cases require a much smaller

proportion of services than acute cases.

With the con¬

tinual forward strides of medicine these relations are
continuously changing.

The exceedingly long patient stays

of twenty years ago have now been cut down to approxi¬
mately 8.3 days.1
However, some reasonable standards for the nursing
unit form will have to be established in the future after
organized and continuous research by study teams.
criteria

The

must not just establish one set unit that would

not allow for variation or flexibility and thus become
stagnant.

There must be a reasonable range and the pros

1. Hospitals« Administrators Guide Issue, vol. 29, p. 7.
8*3 is average for 1954 for a 300-499 bed hospital
with 11,1% occupancy.

DIAGRAM 5.

DIAGRAM SHOWING VARIATION
IN NURSING UNIT SHAPES
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anti cons of each variation carefully weighed by the
architect in relation to hie particular problem.

This

research must be continuously progressive in order not
to destroy its own purpose.
This has already had its start in England in the
research by the Huffield Provincial Hospitals Trust.1
In the United States and Canada, the method to date has
been to try all shapes, for on© of them might be right.
There have been square units, circular units, semi-cir¬
cular units, double corridor, single corridor, V-shape,
'

U-shape, T-shape, ad infinitum (see diagram 5).

To force

a plan into an original shape for the sake or originality
of contemporary structure would be as wrong as forcing
it into an ill-shaped neo-classic form.
These variations of form have certainly produced
an interesting and abundant variety but this hit and miss
method does not seem practical and today there is a defi¬
nite need for detailed research into the problem.

The

private architect in practice is unable to do it.

It is

the responsibility of the government or hospital groups
to develop a complete research programme and make the
conclusions available to hospital authorities and archi¬
tects.

This research might possibly be done in conjunc¬

tion with architectural schools throughout the country.
There is much to learn from a comparative analysis
1. Studies in the Functions and Design of Hospitals,
London, Oxford University Press, 1955.
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of the existing hospitals in arriving at an acceptable
size.

In a comparison of relative areas, the services

and circulation elements must bo brought to a common relation,

1

Shis area analysis should be done by the archi¬

tect at the preliminary planning state and not after work¬
ing drawings have started.

It is imperative in hospital

planning that a complete programme be drawn up before any
working drawings are prepared.

It will be troll worth the

time, for it only takes a few seconds to make a change
but a few weeks to correct it in the working drawing be¬
cause of the close interrelation of each section,
The 30 bed nursing unit is an historical development
which has grown from nursing experience and not just an
architect’s idea*

2

When units are divided according to

type of accommodation it is common to have 20 bed unit3
composed of single rooms, 20-30 bed units of two bed ward3
and 35 bed units of multi-bed wards.

For comparison, in

France the standard unit is 22 beds, in the United States 2535 beds, and Finland 37 beds.^

The 30 bed unit is an at¬

tempt to solve the problem of the best size from the point
of view of nursing and from the point of view of admlnistra
tion.

It is a little too small for efficient administra¬

tion and a little too large for nursing.

However, with

a rotating patient plan this size, with flexibility of ex1. See below, Conclusions* p. 105.
2. "K.I,B,A. Conference on the Design of Health Buildings”,
Royal Institute of British Architects Journal, Vol,
52, p. 16T Hovomber 195^.
3. Isadore Rosenfield, ”Rosenfield and his Hospitals”, Ar¬
chitectural Forum* vol. 97, p. 132, September 1952.
4. See below, Conclusions, p. 105.

,
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pansion in time of emergencyA for the requirements of
nursing,..
One solution that has been put forth is to develop
a smaller nursing unit and group several of, these into
a larger administrative group,3* However, too many units
will lead to poor supervision. It would he. difficult to
fill all the stations with head nurseB capable of this
extra responsibility above the normal call of duty, es¬
pecially considering our constant shortage of nurses,
A certain medioeraey of supervision would develop. For
example, if a 280 bed hospital was divided into 20 bed
units, then 14 head nurses would be required. It would
be difficult to fill these 14 supervising positions for
all shifts, however, with 35 bed units only 8 head nurses
are required. It would be better to have the best nurses
with supervisory qualities in key positions and increase
the size of the unit. The limitation of the size of the
unit, however, would depend on the number of staff that
the head nurse could supervise.
No amt ter what the size of the unit is, there Is a
limit to the number of patients a registered nurse can
handle. Tills means that for a larger unit, areas such
as the nursing station will be made larger to look after
this extra staff. Over the years the ratio of nursing
O
hours per patient per 24 hours has averaged 4*2 hours.
For ever/ 30 patients/J5 nurses are needed over a 2k hour
1. Isadora Rosenfleld, Op, clt.
2. Rochester Regional Hospital Council, Average Nursing
Hours oer Patient in Member Hospitals, p, 3, 1952.
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period.^

A trend in nursing today is what is known as

team-nursing.

The teams are controlled by a profession¬

al nurse and come under the overall supervision of the
head nurse.

Care must he taken, however, that there is

no lack of individual personal contact between the nurse
and patient,
There is an argument today that the smaller the
nursing unit the higher the quality of the nursing ser¬
vice,

Actually, the sise of the nursing unit has noth¬

ing to do with the quality of nursing.

The patient in

a small unit can he neglected just as easy by sub-stan¬
dard nursing as in a large unit if the nurse-patient
ratio is the same.

This quality of nursing cannot be

considered in the design of the unit for the architect
must assume an equal standard of patient nursing per¬
formed by each professional nurse.

If 5 nurses have an

efficiency of 5e then 7 nurses have an efficiency of 7e.
Therefore, the reduction of wasted time and motion are
the prismy considerations in determining the ultimate
sise.
Relation of Areas
Orientation is one of the major factors in the re¬
lation of areas.

Favourable orientation has high hygienic

value and should be a fundamental element in locating
patients' rooms.

The nursing unit should be oriented so

1, In reference to nursing hours per patient In the gen¬
eral hospitals at the Texas Medical Centres
Hospital A-4.8 hrs - Hospital B-3.5 hrs - Hospital
C-4.7 hrs
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that th© patients* rooms receive the sunlight, summer
l
breezes, a protected exposure and attractive view.
Shis orientation of course will depend on regional factors.
$he importance of view for therapeutic value cannot be
underestimated, in fact, in certain regions the loca¬
tion of rooms to take advantage of a pleasant view is
better than th© location for ideal sunshine.
Orientation of the nursing unit should be checked
with respect to other buildings*

Iloisy or unpleasant

activities should not be opposite a patient's window.
A shadow study of the other buildings in the group should
be carried out to see if the chosen orientation is not
one which would place the exterior wall of the patient’s
room in shadow for most of the day (see diagram 6).
Certain factors pertaining to orientation are of
questionable value for the critically ill.

It is not

until after the patient is cut of any crisis does he
start to recognize or have use for the amenities around
him.

Certainly large glass windows and bright light are

the last thing he needs.

$h© recommended environment for

a critically ill patient is a quiet, restful area.
Besides striving for perfection in each separate
element of the nursing unit, these elements should be re¬
lated to each other so as to be most convenient for the
staff, to eliminate unnecessary effort in the car© of the
1. cf, Skidmore, Owings and Merrill, '’Hospitals”, Archi¬
tectural Forum, vol, 96, p, 122, April 1952.

DIAGRAM 7

RELATION OF NURSING UNIT ELEMENTS
TO PATIENTS BEDROOMS

patients, and to provide adequate supervision (see dia¬
gram 7)♦

There must be no waste space in accomplishing

this., and the elements must be able to function without
outside interference.

As shown in the time-motion studies,

compactness is importants

there should bo the shortest

practicable distance between the bed and related auxili¬
ary areas, especially the sink, toilet and bed-pan unit.
Some functional elements must be considered as being
used communally, such as the solarium, while others pri¬
vately, such as the toilet.

The relation of these areas

is' one of the main factors controlling the economy of
operation.

A significant contrast between various hospi¬

tals is in the way interdependent departments are con¬
veniently or inconveniently grouped.
Elements that group themselves around the nurses
station are the medicine room, utility room, treatment
room, doctors* office, and nurses’ lounge,

^he nurses

station should bo the centre of the nursing unit and have
closer relation to the critically ill than those patients
who are partially able to look after themselves.

It

should have control ovor all corridors and also the stairs,
elevators, and the waiting room whore visitors enter tho
unit.

The waiting room is best located adjacent to the

elevators.
If possible, the nurses lounge should be adjacent
to the nurses station and not off the hall.

One of the

most important functions of the lounge is to give a needed
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5 minute break to a nurse handling a difficult case when
the patient’s relatives are usually on the scene.

It is

impossible to explain to certain people the need of this
break and the relatives resent seeing the nurse go into
the lounge when their next-of-kin is lying critically
ill.

They do not understand how this needed 5 minute

break will raise the efficiency of her nursing for the
remainder of her shift.
The treatment room should be close to the utility
room in order to shorten the transporting of any supplies.
The clean and dirty utility sections should be related
in the same area of the plan but separated by a partition
for the sake of sanitation.
In relating these different elements the individual
character of each must be recognized and the relation of
each must not be carried to the extent of having dissimi¬
lar functions in the same room.

However, such items as

a medicine room could be merely an alcove off the nurses
station.

In this close relation of rooms the noise fac¬

tor of each should be recognised and those with undesir¬
able qualities that must be placed near the patient for
convenience 3hould be controlled by acoustic treatment.
Noise is harmful to the patient’s nervous system.

Three

vay3 to correct this noise disturbance is by absorbing it,
isolating it, or diminishing the sound at the source.
It is the relation of areas within the nurses unit
that determines the ultimate form of the unit.

The same
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principles of interrelation being used as for the design
•t

of the whole hospital*
dictate the forms
the rooms,

The relation of rooms should

not the form dictate the relation of

Symmetry is not in Itself essential in nurs¬

ing unit design, but the convenient placing of the ser¬
vice units in the centre and patients* rooms on either
side or around them, to cut down circulation, usually
results in a symmetry of design.

There should be a

standard plan of equipment arrangement for every unit so
a master plan of the entire nursing block can be made.
This would save many hours wasted by new employees until
they become familiar with the plan and equipment of the
unit.
Circulation
The inner circulation of the nursing unit demands
close study to obtain adequate separation where required
and freedom of cross circulation in critical areas.

The

circulation must take care of both staff and services.
The unity and economy of the unit are dependent on the
routes of interior circulation.

The shorter the circu¬

lation the better in respect to economy but if the corri¬
dors are reduced to a minimum then there is almost of
necessity cross circulation through one area to reach
another.

In lay opinion an example of this appears in

the research plan put out by the Nuffield Provincial Hos¬
pitals Trust where actually part of the bedroom becomes
1, see above, page 15,

DIAGRAM 8
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corridor, which could cause disturbance to the patients
who require rest.1

There should be only as much corridor

area that is necessary for direct and efficient circula¬
tion and transportation of items such as carts, stretchers,
and beds.
Visitor circulation from the elevator to waiting
room should bo away from the nursing corridor, and the
patients* service elevator should be separate from public
elevators (see diagram 8).

Items such as bedpans must be

separated from items such as foodtrays.

As shown in previ¬

ous sections the interior circulation of the nursing unit
should tie in smoothly with the general hospital circula¬
tion so there is not a bottleneck at the unit's perimeter.
In some plans the working or nursing corridor serving the
bedrooms is in the centre of the unit and separate from
the two visitors' corridors running along the other sides
of the bedrooms.

This develops fine separation but the

amount of added corridor to build, maintain, and control
must be taken into consideration before accepting this.
This is especially true when the only traffic using these
two extra coS'i’ldors is concentrated at a time of day when
the min nursing corridor is comparatively free.
Circulation should be under the control or super¬
vision of the head nurse and the planner must first con¬
sider the protection of the patient at all times.

Indirect

and uncontrolled traffic will disturb the patient and cause
1. Nuffield Provincial Hospitals Trust, Studies in the
Function and Design of Hospitals, p. 20.

UNIT B

UNIT C

| NURSES STATION
ELEVATORS
STAIRS

RELATION OF NURSES’ STATION
TO VERTICAL TRANSPORTATION

.
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confused and inefficient care.

Unwanted traffic will in¬

volve risk of contamination and hinder hygienic routine
that is the key to healthy care.

Cross infection through

poor circulation must never even cone close to occurring.
Mechanical aids can he of immeasurable help in unit
circulation.

Lifts or pneumatic tubes can afford the re¬

quired direct circulation from the central supplies and
pharmacy without any exterior interference.

The location

of such lifts should be placed so they can be easily
reached, possibly in the utility room directly off the
nurses* station or in a connecting wall.

The circula¬

tion lifts in the nursing units under study were poorly
located (see diagram

9).

In Hospital B the nur3e had to

travel from the nurses station, across and partially down
a hall and through the utility room to reach the lift
whose buzzer was continuously making a noise that must
have been disturbing to any adjacent critically ill
patient.

In Hospital G the lift was so far from the

nurses* station that it was outside of the unit and com¬
pletely useless as a convenience, mid in Hospital A it
was left out*

Aids such as the electric eye can be used

effectively for opening doors while moving beds, wheel¬
chairs, and portable equipment, and even to help patients
on crutches or aides carrying trays*
Communications
The economical saving of repetitive or needless

.
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nurses* trips justifies the use of any communication

tem

in the nursing unit*

sys¬

It will assist the nurse in

caring for more patients without reducing the quality of
nursing.

The standard system has been the patient-nurse

light system.

This Is being rapidly replaced by the

patient-nurse vocal system.

The vocal system enables

the nurse to check what the patient wants without a need¬
less trip.

If anything is required , the nurse may pick

it up on the way to the patient *s room without back¬
tracking,

To speak to the nurse the patient does not

have to move Ms head and the nurse can hear a quiet
whisper.

The ceiling mounted speaker above the bed func¬

tions much better than the wall-hung type*

The receiver

at the nurses * station should have a monophone receiver
the same as a telephone.

This permits private conversa¬

tion with the patient to save him embarrassment and elim¬
inates the noise factor of the nurse calling into the
speaker box.

The patient should always have the system

thoroughly explained to him on his arrival to prevent any
fear that may arise when he suddenly hears an unknown
and sourceless voice.
Each patient's bed must bo equipped with an emergency
signal that will flash red outside Ms room and at the
nurses’station.

There should also be an emergency signal

in Ms bathroom in'case of trouble.

The emergency light

must only be extinguishsble by a nurse going into the room.
Telephone, radio, and television service should be
available in all patient areas, ' Telephone service however

.
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should be controlled by the nurses station to prevent
any disturbance of the patient,

Telephone communication

must be maintained from the nurses station to all parts
of the general hospital.

Communication between the nurses

station and medical records can now be handled very ef¬
ficiently by the installation of a pneumatic tube system.
Tubes up to 3|'IxlSi-1

1

record communication is cut to a few seconds and the per¬
sonnel previously required for this duty can now be used
in a more profitable way.
I believe the next major improvement in nursing unit
communication will be in connection with television.

In

the near future the nurse will have visual as well as audible
control over the patient^ room.

When the patient calls

the nurse, the latter will be able to see and hear what
the trouble is.

For patients required to lie absolutely

still the nurse will be able to check through the screen
to see if the patient is moving or in danger of falling
out of bed.

This will help to allay the constant fears

the nurse has when she is not in the room with the patient.
At present various systems of wiring the bed are being de¬
vised to check on this undesired movement of the patient.
There is still the problem of doctor communication.
i

The standard visual flashers have the disadvantage of not
always being seen, especially when the doctor is working
1. This size is presently installed in M. D. Anderson
Hospital and Tumor Institute, Texas Medical Gentre.
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for a length of time in an area vhere there is not a
flasher.

The traditional gongs or loudspeakers cause

certain annoyance to the patients and I am sure over the
years an undesireable psychological effect on the nurs¬
ing staff.

A unit must be developed where the telephone

operator can call the doctor without disturbing anyone
else,

A system has been developed which X feel might be

the answer to this.

The equipment consists of a small

receiver which the doctor carries and this is tuned in
to a radio circuit originating at the switchboard.

The

doctor would pick up the receiver at his call box upon
entering the hospital.

The main drawback for present use

of .course, is the expense, but with future development
this will be greatly reduced the same, as television.

Two

main faults I can see are, the need for the doctor to pass
one particular spot on entering or leaving the hospital,
and the possibility that the absent minded doctor will
carry his receiver home.
Flexibility
The hospital that is continually growing shows the
signs of a good hospital.

With the continuous develop¬

ment in thinking, philosophy, technique, and demands, and
the changing economic and social standards, it is impos¬
sible to design a perfect plan for future needs,1

The

designer can only do his utmost in estimating the future
1. cf. G. Blumenauer, “Build Obsolescence Out of the BuildIng", Modern Hospital, vol. 78, p. 122, June 1952,
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medical requirements and plan with flexibility in mind*
Hospitals built today will be standing for many years
and smst lend themselves to changes or rapidly become
obsolete*

She rate of change and obsolesence in hospi¬

tals is matched somewhat by the rate of change in trans¬
portation*1

Examples can be found everywhere and the

end is not in sight*.
Obsolescence is one of the worst factors that can
befall a nursing unit and It say destroy an otherwise
structurally sound building,

3?he plan of an area may

have to be completely changed by the invention of new
and better equipment.

With this new equipment the es¬

tablished plan of an area is thrown completely out of
balance*

?hese changes become very difficult when you

are dealing with materials such as steel, concrete and
masonry* .
A way of defeating this obsolesence must be found.
Flexibility of design is the answer.

The exterior shell

or structure of the building is usually adequate;

it is

the interior areas and fenestration which become obsolete.
A structural system that will permit maximum flexibility
without inrposing demands on today *s functional needs is
required*

By using our present building materials to

better advantage and encouraging the development of new
products, we may develop a number of different structural
1. cf. Ibid* p, 122.
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arrangements for the flexible nursing unit.

For complete

horizontal flexibility, a clear span from wall to wall,
leaving the floor free from structural supports appears
the best.

Long span trusses might supply this answer.

However, such items as stairs, elevators and lavatory
plumbing give rigid inflexible points in this area.

It

would be best then to keep the 3tairs and elevators out¬
side of this free area where possible.

Pneumatic tubes

would be far superior for handling pharmacy supplies than
the rigid vertical dumb-waiter.
A good way to divide this free space would be by
using prefabricated partitions.

Partitions that can af¬

ford the same characteristics or better than traditional
masonry walls and still have the advantage of being able
to be moved in order to-re-subdivlde space with a mini¬
mum of noise, debris, confusion, and time.

Here the metal

partition has great merit and should be used more in
hospitals.

The main item that mist be checked is the

acoustic rating of these partitions.

This problem can

be handled by acoustic cores in the panelling but should
be mechanically tested before application on the 4°^*
Psychologically the metal surface has a cold, institution¬
al appearance but this can be remedied with colour, pat¬
tern, and fine texture.
Flexibility of the bedrooms is essential in a
hospital.

First, a certain basic number of medical and

surgical beds,and single, double, or multiple rooms should

4 BED WARD

2 SINGLES
SCHEMATIC DIAGRAM
SHOWING FLEXIBLE PATIENT'S ROOMS
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bo established according to prevailing social* economic*
and medical factors*

Shis cannot remain rigid but must

have seasonal and preferential flexibility, and in addition,
be able to fill the nursing unit to the absolute maxi¬
mum*

Through this flexibility* provision must be made to

give the correct environment and special care for the
critically ill* ' or correct surroundings and atmosphere
for the inproving convalescent patient and patients who
are possibly only talcing diagnostic tests*
the folding partition has great merit*

In these cases

It is especially

useful in dividing a semi-private ward into two private
rooms* or a

bed ward into a semi-private and private

room (see diagram 10).
Areas which receive heavy traffic will be in the
need of re-surfacing after a number of years*
surface especially will receive heavy duty.

The floor
Here* it is

an advantage to have a flexible applied floor finish that
can readily be changed rather than an integral finish that
will be difficult to re-surface.

The choice of this ap¬

plied finish will also depend on other factors such as
acoustics, appearance and economy.
Generous provision for future additions to circuits,
vents, equipment* etc., should be made in the original
plan, although to ley out mechanical services based on
future needs is also practically impossible.
bility to the immediate system is imperative*

Accessi¬
Even if

there is not to be a change, all mechanical... systems have a
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limited period of efficient operation after -which there is
the problem of maintenance and replacement.

If services

are grouped and located behind accessible and removable
panels then this task is made much easier.

Electric con¬

duits, plumbing, oxygen and vacuum piping can all be
handled in the thickness of a partition and be made readi¬
ly accessible in this manner.

The plan must be able to

accommodate 3uch innovations as the previously mentioned
television ward control from the nurses' station.
Taking in the overall hospital plan, the nursing
unit area must be designed for the easy and convenient
expansion of a new nursing unit.

This expansion must fit

into the established working procedure without interrup¬
tion and undue hardship on the present patients.

Vertical

and horizontal expansion are the two alternatives so struc¬
tural allowances for the proposed method must be made.
Staff Training Programme
In order to fill the need for doctors and nurses
which now exists in the medical profession, it 13 desir¬
able to include a medical and nursing training programme
in the nursing unit.

Certain areas will have to be ex¬

panded in order to accommodate the extra student person. nel.
The nurses* station will have to be large enough
to allow for students to study patient charts without in¬
terfering with the registered nurse on duty.

Such areas
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as the medicine room and treatment room must he able to
accommodate observation and training by the students,
while personal rooms like the lounge must also be large
enough for the extra influx.
For lectures, seminars, demonstrations, etc., it
is advisable to have a room where the nurse and students
can get away from the working area.

It is not always

convenient to go back to the main classrooms, so a section
in the nursing unit should be sot aside.

This can very

easily be accommodated in a multipurpose room which could
also be used by the doctors and for conferences,^

Certain

required training aids should be stored in this room.
When planning the patient area this extra influx of
interns and student nurses must be kept in mind.

However,

the main ward education of the student is by practical
experience when he or she is assuming a position as one
of the staff.

Although the nursing unit is thus utilized

for the training of students, this must not in any way
interfere with the care and welfare of the patient.
Safety
The nursing unit has a greater safety responsibility
than other types of buildings, or zones within buildings,
in that the majority of its inhabitants are unable to save
themselves in case of fire.

The time of emergency evacu¬

ation is much longer, therefore, the protection against
the outbreak and spreading of fire must be doubly investi1. See below, Office and Seminar Room, p. 76.
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gated and provided for by the planners.
Any outset of a fire must be quickly found and ex¬
tinguished with convenient equipment.

This fire fight¬

ing equipment must be of adequate size and number, and
must be periodically checked by a member of the mainten¬
ance crew.

The danger of fire spreading must also be

reduced with proper planning, fire resistant construction,
and horizontal and vertical fire doors.

Every change or

revision that is added to the nursing unit, once it is
in use, must be closely checked for possible violation of
the local fire codes.

With fireproof construction and

adequate protection against smoke and panic hazards, the
fire danger of multi-story hospitals has been greatly
reduced but the threat is always with us.

An incident

rate of fires in hospitals and similar institutions in
the United States is about 1 a day.

1

Every nursing unit should have four types of fire
protection inherent in the constructions
(1.)

Automatic sprinkler system, especially in

areas considered as hazards.

Automatic sprink¬

lers go into operation when the temperature at
that point reaches a certain intensity.

The

initial expense of their installation is offset
over the years by their effect on lowering in¬
surance rates.
(2.)

Enclosed vertical openings and horizontal

1. Public Health Service, Design and Construction of
General Hospitals, p. 9C^
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flredoors.

Elevators, stairwells, dumbwaiters,

ducts, chutes, etc., should be enclosed in fire
resistant material as recommended by the local
fir© code.

Horizontal fire doors should be used

to help contain the fire in one area.

If there

are two nursing units on one floor then there
should be provision to divide them by a fire door
or if there Is Just on© unit per floor, It should
be similarly divided within the unit.

1

With this

fireproof division, it is possible to move patients
from the danger area to other sections of the hospital when the fire is confined and not likely to
spread.

This has a great advantage in a hospital

building, for it would cause great harm to move
the more critically ill patients ait of the build¬
ing.
(3.)

Exits.

There must be sufficient enclosed

exit stairs to allow all occupants to leave the
unit quickly, and the stairs should be located in
a manner that they afford escape from all sections
of the building.

All exits must be sufficiently

marked and the maximum distance from a given point
to the nearest exit will be determined by the local
■

code, a good minimum being 100*.

2

All exit doors

1. cf. Nuffield Provincial Hospitals Trust, Studies in
the Function and Design of Hospitals, p, 20.
2. Public Health Service, Design and Construction of General
Hospitals. p. 94.
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should be vide enough to accomodate patients
on stretchers or mattresses.

The door mat be

a self closing unit of fire protection material
and open out into the landing. . Panic hardware
should be used on all exit doors.
(4.)

Alarm signals.

of alarm signals.

There are several types

First, the automatic fire de¬

tection type, which may be a separate system or
part of the sprinkler system.

Areas which are

not used at night or used for storage should have
such an.alarm which will operate when high tem¬
peratures close an electric oircuit.

Second, the

manual alarm type, which includes a telephone and
manual alarm box.

The manual alarms should not

be connected to a general alarm bell which merely
spreads fear throughout the hospital and which
may possibly cau3© panic, but instead, should be
connected to the switchboard, key personnel, and
fire department.

The third type is the personnel

alerting system.

This is usually controlled by

the switchboard operator and is arranged so that
she may alert off-duty personnel on the premises
and give the approximate location of the fire.
All hospitals must maintain an efficient evacuation
plan in case of any emergency,1

The staff should have

1. For detailed information seej Walter Downey, "Don’t
Shout Fire", Modern Hospital, vol. 77, p. 70, Septem¬
ber 1951.
H, L. Levlson, "Manual for Fire Emergency Program",
Hospitals, vol. 24, p. 75 > Docember 1951,

periodic fire drills under the supervision of the fire
■marshal*-'

■

■
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Mechanical Services
®i© types and details of the various mechanical
services will not he discussed In detail in this thesis
because the mechanical equipment of buildings with such
specialised medical equipment is a field of study in it*
self.1 studies and advances are continuously taking
place through the efforts of progressive mechanical en¬
gineers*

She architect must realise the importance of

these services In the functioning of the nursing unit
and provide adequate and convenient areas for their ef¬
ficient use*
every project.

Mechanical engineers must he consulted for
S?hXs consultation should start at the

initial stages of planning in order to arrive at a
superior and well integrated solution*
She atmosphere of a nursing unit met he carefully
scrutinised because of the danger of cross infection*
In certain sections of the countxy a completely artifi¬
cially controlled atmosphere is preferred while in other
sections only Interior and special areas require airconditioning*

She decision will depend on local temper¬

ature and humidity ranges and the quality of the air*
It is uneconomical to spend money on elaborate air-con*

”

•

>

' ,

■

*

, - :

ditlomng systems unless there Is a true need for It and
its continued use is assured*

1* frane Company* Air Conditioning Manual* vol, 23* 1955.

,
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It used to be the practice in air-conditioning of
hospitals to use 100$ fresh air, whereas today with
proper filter precaution, 75$ is recirculated air.**'

This

reduces the size of the plant, cost of operation, and im¬
proves the quality of air by recirculating air from the
cooler and dryer area.

Such rooms as the treatment room,

however, need special care.
heavy air contamination.

Here there is a danger from

This must not be allowed to

filter into the corridor or other areas and fresh air
must be mechanically introduced to this section.
natural ventilation combined with artificial venti¬
lation for service areas Is a very economical and direct
solution.

If the hospital is outside a region of exces¬

sive humidity and heat, or unpleasant odours, there must
be due consideration given before turning to a completely
air-conditioned interior.

With proper designing the

patient can be protected from any danger of drafts when
using natural ventilation.

Opening sash should be located

so there is no direct draft on the patient*s bed.

Person¬

ally, I feel that natural ventilation creates a much more
agreeable atmosphere to live in than artificial ventila¬
tion.

A breeze from the landscaped courtyard outside the

patient *s window can do wonders for his morale when he is
confined to clinical surroundings.
Hot water heating has become the standard form of
1. interview! Mr. R. Virtue, Building Superintendent for
St. Luke*s and Methodist Hospitals. These percent¬
ages were stated as typical during the course of the
interview.
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hospital heating today*

Filtered forced air is passed

over hot or cold water pipes, depending on the season,
and then circulated throughout the room.

The tradition¬

al unit fits below the window stool but since the filters
and mechanism should be checked every 2 or 3 weeks, the
problem arises of disturbing the patient.

In order to

keep uninterrupted maintenance* a system has been devised
where the unit is installed in the suspended celling above
the bathroom and thus is accessible from the corridor
without patient disturbance,

1

This is fine for moderate

climates but.in cold areas is not enough to combat the
cold surface on the exterior wall.

The temperature for

wards should be uniform with the average temperature for
American nursing units being between 72-78°, with 4 air
changes per hour.1
the average temperature is between
3
changes per hour *

65-67°

2

and with 3 air

Radiant panel heating seems to be the answer to
overall heating but it is still expensive to install com¬
pared to the traditional radlater and limits the flexi¬
bility of the unit*

The best location for the panels

would be in the floor or ceiling, thus leaving the parti¬
tions free.

The floor panel seems to be better from the

patients * standpoint for it keep3 his feet worm when he
1. Interviews Ibid.
2. Interview; Ibid.
3. Nuffield Provincial Hospitals Trust, Studies in the
Function and Design of Hospitals, p. 128,

u
is up walking and yet makes it a bit cooler at breathing
level or bed level.

A fault with radiant heat .is the in¬

ability to quickly adjust to abrupt temperature changes.
If the weather suddenly changes from cold to warm then
there is a certain time lag after the system has been
lowered before the warmed building material loses its ra¬
diant heat.
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SPECIAL FACTORS RELATING TO WELFARE AND COMFORT
Patient
The problem of patient welfare and comfort mast be
met and solved with the same conscientious study as purely
functional problems.

Three aspects of the problem of

patient welfare are patient segregation, psychological
considerations, and aesthetic considerations*
It is impossible to find a universal formula for
the problem of patient segregation.

The number of single,

double and ward bedrooms recommended by hospital boards
is a ratio of l/3 single, 1/3 double, and 1/3 four bed
wards,

1

but this will definitely depend on the country,

province and community.
the most debatable item.

The number of single rooms is
They should be mandatory, first

for all patients requiring single rooms because of the
nature of their Illness and second for all patients who
wish to pay extra for such accomodation.

The single room

gives greater flexibility in segregation of patients in
respect to sex, disease, age and compatability but the
higher costs and lack of supervision are arguments against
it.
The lack of supervision and problem of adequate
nursing care is a serious argument that must be investi¬
gated.

With a large number of single rooms to serve, it

has become extremely difficult for the regular nursing
staff to adequately attend to the critical patients in
1. Department of National Health and Welfare, General
Standards of Hospital Construction, p. 5* '

.
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these separate rooms.

Special staff has to be called in

to nurse the critical cases#

With four or five such cases

it is impossible to find enough nurses to fill the posi¬
tions, thus resulting in a lack of nursing for certain de¬
serving patients.

A hospital which places a critical

patient in a single room without immediate and constant
supervision is assuming a great responsibility and the
patlent.left alone runs a serious risk.

For example, in

an annual report for one particular nursing unit, there
were forty patients found out of bed, with injury result¬
ing to fourteen of these patients.
were injured while in bed.3,

Another five patients

With a multi-bed ward, at

least there io the protection of another patient in the
room to call the nurse in case of emergency.

Some system

must be arranged in the unit where critical patients have
the constant attention, required services, and privacy,
even with the continual nursing shortage.

Any arrange¬

ment devised must help to improve the nursing care and
shorten the period of treatment.
In a survey of the Mount Sinai Hospital in New York,

500 patients were examined over a period of four months
to find out the number requiring single rooms because of
medical reasons.

2

Costs were not considered, only the

needs or conditions of the patients.

The criterion used

was as follows:
1. Modern Hospital, vol. 66, p. 61, May 1946.
2, S. S. Goldwater, On Hospitals, p. 288,
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1. dangerously sick cases or cases where death
is imminent.
2. mental and nervous diseasess
chosis, neurosis, insomnia.

delirium, psy¬

3. special diseases: Grave’s disease, acute
chorea, pneumonia, severe hemorrhage.
4. communicable or suspected contagious disease,
typhoid, erysipelas, malaria, gonorrheal
diseases, tuberculosis, exanthema.
5. foul dressing and discharge eases, lung abscess,
colostomies, incontinence, diarrheas.
6. disciplinary cases: bad habits, prisoners.
7. social reason eases: unusual sensitivity.
8. cases of uncontrollable pain.
9» cases of concentrated treatment: tracheotomy.
10. so-called absolute quiet cases in which light,
heat and sound stimuli should be controlled.
11. early x>ost operatives.
It was found that 14.4$ of the 500 patients required
separate rooms because of medical reasons*

However, 210

of the total examined were convalescent or chronic patients.
Subtracting these, 25$ of the active cases required sepa¬
rate rooms or a certain degree of privacy that the large
ward could not offer,*

This figure of course fluctuates

with various hospitals and at various times of the year
in the same nursing unit.

In a spot check with the three

medical units of the general hospitals of the Texas Medi¬
cal Centre it was found that 44$ required privacy.

This

variation makes it practically impossible to estimate the
1. Ibid, p. 288
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number of single rooms required for a given period and
shows the importance of flexibility in accommodation.
Regardless of the overall division there must always be
single rooms for the isolation of patients with contagi¬
ous diseases and those in need of quiet surroundings.
These rooms should be available for other patients when
not being used for the specialised purpose.

Actually,

every patient's bed should be treated as a general iso¬
lated area to obtain maximum aseptic technique.
The number of private rooms desired by patients on
paying extra money must be added to the number of rooms
required for medical reasons,

I believe this desire for

private rooms is instigated by the effort to escape from
the undesirable patients in a multi-bed ward.

With segre¬

gation according to the pre-mentioned criterion this
figure would decrease.

A nicely designed multi-bed ward

without the annoyance of undesirable patients could be of
help in passing the boredom of hospitalisation by afford¬
ing various Interests and company.
The segregation between medical and surgical nurs¬
ing units is still desirable because of the variation in
nursing duties.

However, one section of a nursing unit

or an entire unit should have the flexibility of nursing
staff and equipment to handle either surgical or medical
cases depending on the capacity of each section*

Approxi¬

mately 60$ of the beds in the nursing unit of general hos¬
pitals should be assigned to a particular clinical service
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while 40$ should be planned so they can be used by the
service which is

overcrowded at that time.

Occupancy

studies have indicated that the bed division of the vari¬
ous clinics is approximately 40-50$ surgical, 20-25$
medical, with the remainder obstetrical, pediatric or
miscellaneous.

1

Flexibility is also required in respect to segrega¬
tion of sex.

A bl-sexual nursing unit has the advantage

of even reduction of the patient waiting list because of
the easier redistribution of beds.

This flexibility can

be accomplished through room segregation or in a large
hospital through unit segregation with one nursing unit
assigned to take both male and female patients.

Wards of

more than four beds should be capable of division to pro¬
vide for this segregation.
The personal welfare of the patient mot be recog¬
nized in his hospital care.

He will react in varying

degrees to the aesthetic values of his surrounding.

When

an adult enters the hospital he finds himself in an un¬
familiar situation and becomes very uncomfortable and in¬
secure.

There is a fear of what the future holds for him.

Some people still cling to the old idea that to enter a
hospital means the last step.

The word hospital has a

strong emotional impact on us today and when an adult be¬
comes a patient he emotionally becomes a child.^

This

1. Public Health Service, Design and Construction of General
Hospitals, p. 23.
2. E. DichterT "The Hospital-Patient Relationship", Modern
Hospital, vol. 83, P. 51* September 1954.

50.

emotional content must be nursed along with his physical
illness.
The psychological aspect of patient segregation must
be considered before deciding on room divisions.

With a

single room there is the tendency for loneliness to devel¬
op, especially with patients who do not have the added
benefit of many visitors.

A sick person enjoys a certain

amount of company after he i3 over his critical state.
However, to put him into a double room might cause the
patient greater hardship in personal adjustment to his
roommate.

The coincidence of personality maladjustment

between two persons is quite high while in the case of 3
patients there is the tendency of two patients becoming

1
friends and leaving the third patient out of this circle.
Thus for psychological standards the best number of pati¬
ents in a room would be one when the patient is critically
ill and four when he is recuperating.
Every effort must be made to put the patient's mind
at rest and thus help him to become susceptible to the
nursing care.

The unfamiliar, cold, institutional atmos¬

phere must be tempered with such elements as light,
furnishings and colour.

If the patient is from a good

home then he should feel that the unit is of a high stan¬
dard comparable to his home.

If he is from a poor home

then he should feel that the unit is something better than
he had known before and something which he will leave
Architectural Record, vol. 116,
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with better ideas.

Although familiarity with the patient's

daily life must be maintained, this homeliness must not
be overdone.

I believe that the concept of a hotel-like

hospital is wrong.

Isadore Rosenfield brought forth a

good point when he said "...that mo3t of mankind is less
concerned about recovering in luxury than it is about pay¬
ing its bills.

I am,convinced that a choice between fancy

rooms and the best diagnostic and therapeutic facilities
1

should always be resolved in favor of the facilities.

The nursing staff have a job to do and frills cannot be
allowed to hinder them.
The aesthetic amenities should become an integral
part of the physical design.

Colour, when intelligently

selected can help the physical and emotional comfort of
the patient and add to the efficiency of the staff.

A

little extra thought in selection of the furniture will
add much pleasure to its future use.

Today, manufactur¬

ers have recognized the aesthetic value of hospital furni¬
ture and are producing a high standard to choose from.
With contemporary mechanical equipment and smaller rooms
there is no need today for the barn-like atmosphere of
the older units but rooms scaled to the size of the human
patient can give him a feeling of familiarity with his
room at home.
The public relations of a hospital is determined
by the patient's attitude towards his particular nursing
1. Isadore Rosenfield, ’’Rosenfield and. his Hospitals",
Architectural Forum, vol. 97, p. 132, September 1952.

.
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unit.1

The patients usually criticize the things they

can control in their daily lives;
sights, smells, and so forth.

However, they do not criti¬

cize things they cannot control;
cal care.

food, beverages, noise,

good medical and surgi¬

Therefore, to have good public relations, the

nursing unit must maintain a high standard of the control¬
lable elements.
Staff
With so much attention focussed on the patient there
is a tendency to overlook the welfare and comfort of the
staff.

This must b© checked, for without adequate and

efficient staff many of our other considerations are com¬
pletely useless.

The working area, besides being function¬

al from the economic standpoint, must cater to the personal
element of the employee.

Such areas as the utility

room should be inviting to work in.

Here again, scale,

light, furnishings and colour can play an Important role.
Hospitals should be designed not only to facilitate
nursing but to increase the recruitment of nurses.

With

the population increase of today the needed additions to
the nursing staff is becoming critical.

Everything must

be done to make the conditions as attractive as possible
to help influence the enrollment of new nurses.
lounge on each unit floor is a necessity.

It provides

lockers, a rest room, and a haven for the nurses.
1. Hospitals, vol. 79, P« 12, March 1955.

A nurses*

It also

.
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gives the special nurse, when off duty for a short period,
somewhere to go besides adding to the crowd at the nurs¬
ing station.

Such amenities increase the efficiency of

the personnel and result in better nursing care for the
patients.
Lockers and a lounge should also be provided for the
cleaning and maintenance staff.

This area, however, will

not be included in the nursing unit but would, be in a
central location serving the entire hospital.
Where possible, windows should be included in work
rooms.

Although the majority of the staff spend their

time on the move and thus obtain the benefit of the pati¬
ents* windows, it is worth the extra cost to provide this
added amenity and source of light.

54.
COMPONENTS OP THE NURSING UNIT
Patient Room3
There are three typical sizes of patient rooms;
single, 2 bed and 4 bed.

It has been found advisable

through previously discussed factors to limit the multibed room to 4 beds.

All single rooms should be planned

so that tvo beds can be accommodated in an emergency.
The room should be wide enough to allow for the length
of the bed plus a screening curtain and aisle.

Typical

of the varying hospital standards are the widths given
for such a room;

10'-0", 10’-6", ll’-e" to 12»-o" and

from a minimum area of 100 sq. ft. to 175 sq* ft.

The

standard given by the American Institute of Architects
is from 140 sq. ft. to 150 sq. ft.1
I believe the criterion for the size of a patient
room should bo the easy adaption of the private room to
a double room.

This trill allow for flexibility during

periods of overcrowding,

A room of approximately 150 sq*

ft. to 200 sq. ft, would be sufficient.

It is much bet¬

ter to add this relatively extra cheap area at the con¬
struction state than to be completely laclcing in space
during any future overcrowding.

To have the single rooms

this size not only allows for flexibility in room divi¬
sion but allows enough area for any required equipment
for critical patients and gives the paying private pati¬
ent the advantage of extra space for a sitting area.
1. The Hospital Building, p. 15*
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However, if the nursing unit has a majority of single
rooms this extra area may be too expensive and thus have
to be reduced to a more economical size.

An area of al¬

most 200 sq. ft. can be assumed for double rooms and
about 400 sq. ft. for 4 bed wards.

All multi-bed rooms

should have a lavatory and other equipment the same as
a single room and each bed should be screened by a mov¬
able curtain.

A comparison of the area per bed for the

hospitals under study can be seen in diagram 23.

The

size of patients* rooms will be the major influence on
the overall cubage and appearance of the nursing unit.
In the design of a room the patient's bed is always the
focal point and everything must serve this feature.
There is the question whether rooms for private
patients should be included in voluntary general hos¬
pitals.

This type of hospital is usually established

for philanthropic purposes, so why allow for the paying
patient?

They should be included because, first, the

paying patient helps to make the hospital self-supporting
and, second, trith pleasant contact by these patients and
the hospital’s service, the knowledge of the beneficent
character of the hospital has led to needed donations for
continued work.1

It also helps the poorer patient to

receive greater attention from doctors, for with paying
patients scattered throughout the city the amount of time
which the doctors could spend in a voluntary hospital
1, cf. S. S. Goldwater, On Hospitals, p. 270.
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would be greatly reduced.

The presence of exacting

private patients also increases efforts to discover the
best method of doing things regardless of cost, and in
any hospital there is a tendency toward standardization
of care thus benefiting the other patients.
The bedroom walls must be given careful study for
they compose the main surface area of the room and thus
have great influence on its character,

The colour and

texture of the wall material sets the complete tone.

It

has been a standard to make the colours a bit grayish or
muted and thus be practical in resisting soiling and
abuse,1

The argument against this, however, is that walls

should not hid© dirt but make it noticeable so high sani¬
tation can be developed with exacting maintenance.

In

my opinion, a correct clear colour is much more appeal¬
ing than a dulled one.

This colour must always be checked

In both natural and artificial light because of the vari¬
ations under each.

The surfacing used for the wall can

be one of many manufactured materials but must be at all
times applicable to good maintenance.
In selecting the colour for patients* rooms, the
emphasis should be placed on the type of occupancy rather
than window exposure.

Colour in the patient's room is

more important than the majority of the other areas as
the patient cannot move and is very susceptible to the

1. Faber Birren, Mew Horizons in Color, p. 87.
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colour’s effect on his senses.

Colour is one of the

strongest therapeutic and psychological mediums that the
nursing unit can use and can help the patient forget his
fears and enjoy the pleasant surroundings.

There should

be no sharp contrasts as strong colour differences on
various vails produce a restless feeling.

However, if a

different colour, is to be used this can.be successfully
applied on the vail behind the head of the bed and thus
outside of the immediate view of the patient.

Cool, rest¬

ful colours are required for critically ill patients and
warm, more cheerful colours for convalescent patients,

¥ith

the nan-assigned, bedroom arrangement in our hospitals to¬
day, this colour theory is impossible to achieve, for a
room that houses a convalescent patient one day may have a
very critically ill patient in it the next.
has been to try and find a happy mediumj

The solution

however, this

does not meet perfected requirement for either situation.
Brightness or glare in a patient's room must be
controlled through attention and understanding.

Visual

fatigue is caused by this glare and the continued adjust¬
ment from brightness to darkness.

Patient reaction to

this exposure can be noted in higher rate of blinking,
reduced sensitivity on the retina, increased fatigue, and
muscular and nervous tension.1

The patient's eyes can

adjust themselves alternately to moderately high and moder¬
ately low brightness, but are taxed to accommodate them
1. cf. Faber Birren, "Color is More than Beauty", Modern
Hospital» vol, 78, p. 58, January 1952.
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simultaneously.

Colour brightness, intensity and warmth

tend to stimulate the human organism and the body processes
are thus accelerated, while colour dimness, softness,
and coolness tend to be relaxing and body processes are
retarded.1

Thus the physiological benefits of a right¬

fully balanced colour scheme should be judged in conjunc¬
tion with the aesthetic value.
The purpose of the window wall in the bedroom is
to admit germicidal daylight, allow for a view, and admit
fresh air.

The presence of good light is vital to the

functioning of the nursing unit and as a contribution to
the morale and comfort of the patient.

There is the prob¬

lem of what sise the window should be.

If too small, then

it darkens the room and gives a sharp, undesirable con¬
trast to the rest of the wall, if too large, then it tends
to admit too much sky glare for the critical patients.

A

critical patient requires a much smaller window area than
a convalescent patient.
Whatever window division is employed it should be
planned for flexibility.

If single windows are used then
i

the spacing must be planned to take care of any future
changes and still have a window for each room, while if
continuous windows are installed a module must be deter¬
mined for a reasonable limit of partition divisions.

Con¬

tinuous windows present a greater problem of light control
but this can be managed with blinds and drapes.

1. cf. Ibid, p. 58

Sky glare

DIAGRAM II.

GLARE REDUCING
GLASS

SOLID OR LOUVERED
OVERHANG

AWNING

EXAMPLES OF EXTERIOR
GLARE CONTROL
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can bo reduced by overhangs, awnings, or integral shields
(see diagram 11).

However, it is questionable if this

control is rigid enough for the care of critically ill
patients.
The large bedroom window helps to create interest
in the room and give a bright, cheerful effect.

This

amenity can be obtained without great added costs.

Based

on existing hospital construction it has been found that
strip windows with about 50$ fixed glass are cheaper than
the conventional masonry and window opening.

1

The pattern

of the opening windows should be arranged to allow for
cleaning from the inside of the building.

This is the

most economical method, for then relatively unskilled
labour can do the Job and there is no added expense of
exterior equipment.
The sill height of the window should be low enough
so the patient can see part of the ground or some trees
when lying on his hospital bed.

This is especially im¬

portant for patients on floors above the ground level.
The height of the window sill will depend on the heating
system to bo installed, but even if radiators were used,
there is no reason why part of the window could not ex¬
tend to at least a foot off the floor between the heating
units.

The low sill would also allow reflective ground

light to enter the bedroom.
The amount of window area doe3 not directly indi1. Isadore Rosenfiold, "Rosenfield and His Hospitals”,
Architectural Fonua. vol. 97, p. 132, September 1952,
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cato the amount of light entering the room.

Such items

as screens must he considered, for these will reduce ef¬
ficiency by approximately 20$ while a dirty window will
reduce efficiency up to 25$.^

The amount of light to

penetrate the room also depends on the reflective value
of the interior surfaces.

This value is called the re¬

flection factor and is the ratio of reflected light to
the incident light.

Values for various colours are as

follows:2
flat white
light yellow and blue.
ivory and cream. . . *
light green and gray . ....... %0-5Q
medium gray. . « • . *
medium to dark brown .
medium green .....
red and maroon ....
The reflection factor for the walls should be around 60$
while the floor should be around 25$.
The amount of artificial light required for a room
depends on the various uses of the room.

In a patient’s

room the problem arises of requiring three different
lighting standards!
(l.) for medical and nursing care;
ity;

high intens¬

designed In a way that it can be focussed

on the patient when required by the doctor or
nurse,
(2.) for reading or other visual tasks;

while the

1. Modem Hospital, vol, 83, P* 12%, September 195^*
2, R. G. Bond, ,rGood Lighting is part of Good Housekeeping ,
Modern Hospital, vol. 83, p. 12%, September 195%*
3* Modem Hospital, vol. 83, p. 51» September 195^*
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patient is lying in bed., sitting up in bed
or seated in a chair.

This requires suffici¬

ent light on the focal task and sufficient
general lighting to avoid extreme contrasts.
(3.) for evening.when only a minimum of light
is required.
First there must be a good bed lamp.

This should

be adjustable to suit the patient*s needs both in quality
and position.
doctor;

It should also be designed for use by the

possibly a detachable unit that can be focussed

on the part of the patient that is being examined.

The

general lighting of the room can be achieved with direct
or indirect overhead fixtures, while floor lamps can be
used when the patient is reading in a chair.

To eliminate

any possible glare from an overhead light the general
lighting might be controlled with a proper arrangement
of floor lamps. Far night use there should be a light close
to the floor to spread a soft light on the lower area of
the room.

This could possibly be installed in the base of

the-wall. For all sources of artificial light any possible
glare must be eliminated.

The actual lighting element

should be out of the direct view of the patient.
The bedroom floor must be considered for its traffic,
sanitation, safety, psychological, and aesthetic values.
The selection of the floor material is particularly impor¬
tant for the large horizontal plane complements the room
through its colour and reflective values.

The floor should

be of a light colour to givo good reflectivity and the
surface should be durable and resilient and easy to keep
clean.

Joints such as where the floor meets the vail

should be flush and devoid of all cracks.
The ceiling of the patient’s room must be studied
from the patient's view while lying in bod, for the ceil¬
ing becomes his wall and the wall behind.the bed his
ceiling.

Thus the colour selected for the celling is

what he will be looking at most of the time.

It is recom¬

mended to paint this surface a slightly lighter shade than
the colour of the walls.

The ceiling is traditionally

used as a sound absorber.

Acoustic treatment in tile

form is better than an integral finish because of the
ease of replacement and accessibility to any suspended
celling areas.
The ceilings of the smaller wards are much lower
today than the historical units, thus creating a scale
which the patient is familiar with.

This has the added

value of reducing the area of the enclosing walls, the
size of area to be heated, and the temperature difference
between the floor and ceiling levels.
The furniture in a patient’s room consists of a
standard hospital bed, tray stand, bedside table, chair,
floor lamp and draperies, and such fixed equipment as a
locker, nurses call box, telephone and radio, electric
outlets, oxygen and vacuum pipes, and lighting fixtures.
Closets should be provided for every bed, with two closets
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included in the single room3 to allow for doubling in an
emergency.

All furniture should be arranged in respect

to the patient's bed.

It is important to blend the furni¬

ture, bedspread and draperies into the complete colour
scheme of the bedroom.

These elements give an excellent

opportunity to introduce a colour accent to the room and
add interest to the overall scheme,
A light, natural finish for the woodwork of doors
and cabinets helps to eliminate the institutional feeling.
The choice of colours for furniture should be made so that
the units are interchangeable from one room to another
without causing disharmony.

The materials should be easy

to maintain with possibly composition tops for the dresser
and table.

All furniture that can be kept off the floor

is an aid to maintenance by thus eliminating any area under
a unit that might be missed in cleaning.
The door to the patient 's room should be wide enough
to permit the free passage of a stretcher or the patient's
bed.

Possibly two doors could be used, one approximately

2'-6“ for daily use and the other 1 ,~6" which could be
opened to give a clear 4*-O’* clearance for the moving of
equipment.1

The Jambs should be protected against damage

from the equipment that passes through the opening.

The

hardware should have friction hinges or other device to
prevent slamming and hook down armpulls be installed to
help the nurse when her hands are full.
1. Public Health Committee, A Guide to Hospital Building
in Ontario, p, 51.
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Nurses’ Station
The nurses’ station should he located at the centre
of the nursing unit and have control of all access to the
patients' rooms.

If possible, it should also have visu¬

al control of the elevators and visitors’ waiting area.
If a choice of location must be made then its functional
position at the centre of the unit should overrule its
policing action of the entrance.

The distance between

the station and patients' rooms and utilities should be
cut to a minimum as the nurses' station is the start and
finish of all activities.

There should be easy access

to any lifts from central supplies and pharmacy, and if
a pneumatic tube system is used it should have a terminal
directly in the nurses1 station.
The station should contain ample desk area, draw¬
ers, movable or fixed chart rack, patient-nurse call
system, telephone, storage file or cupboard, clock, bul¬
letin board and medicine area.

This must be designed

for complete utilization with all extras eliminated.
final

The

layout should be planned to give the ideal time-

motion relationship.
The medicine area should include counter space, an
acid resisting sink, drawers, cabinet, and lockable nar¬
cotics box.

The medicine cabinet should be in easy view

of the head nurse and an alarm light connected to the
narcotics box.

A good plan would be to separate the medi¬

cine area.from the nurses' station with an alcove or a

.
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light glass partition, thus allowing supervision and yet
enabling the medicine nurse to make up the medicines and
not be disturbed by the activity in the nurses * station.
The cabinet should be directly adjacent to the nurses*
station because of the heavy use of both areas by the
medicine nurse.
The size of the nurses* station will vary according
to the size of the nursing unit and its training program.
It must accommodate the head nurse, registered nurses and
practical nurses during routine work, and accommodate the
entire unit’s nursing staff during morning call.

If there

is no doctors’ room provided then space must be allowed
for the doctor to write his reports.
The walls of the nurses* station should have a light
reflective surface to give maximum light to the area.

If

possible, a window should be included to not only increase
the light but create a much better working environment
for the staff,

A. window would be

a

great asset for

good ventilation if the nursing unit is not totally airconditioned.

The nurses* station is a good area in the

overall plan to obtain a little brightness and life with
the use.of colour.

The counter front or the base of a

glass partition is an excellent area for a colour accent.
This could also be seen from the corridor, thus helping
to add interest and to brighten the passages.

More ag¬

gressive colour at this point will give the nurses a lift,
and help to promote more active work.

Again, however,
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excessive contrasts should be avoided to prevent any
eyestrain on the part of the staff.
Sufficient light mst be directed on the working
surfaces to serve when writing charts and reports,

This

can be efficiently controlled by overhead lights with
possibly a direct lamp attached to the medicine cabinet.
Lighting for the nurses* station can be considered the
same as for lighting an office and highly reflective work¬
ing surfaces must be avoided to prevent eyestrain.

The

light signal from the patients* rooms should be placed
in the most conspicuous place possible.
The floor material for the station must be parti¬
cularly sturdy and still be comfortable to stand on.

The

floor receives more wear at this point that practically
any other area in the unit.

Thus, it is wise to use an

applied surface and leave a colour break between the floor
of the station and the corridor to facilitate replacements
of the station floor without the noticeable difference
that would occur if all the material was the same colour.
The nurses’ station is one of the noisiest areas
in the unit because of the concentration of so many duties.
This calls for extreme acoustic control.

All elements of

noise such as telephones, metal furniture, call box, cup¬
board doors, etc., should be treated at the source.

Most

of the applied acoustic control will be confined to the
ceiling area and the back wall of the station because of
the openness of the plan.

If complete surfacing is not
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required the acoustic material could be worked into a
wall pattern, thus adding a bit of interest to this focal
centre of the nursing unit.
Utility Room
The utility room can be classified as the work room
of the nursing unit and should be divided into two areas)
a clean area and a soiled area.

Snail sub-utility units

are sometimes used in relation to such areas as an Isola¬
tion room.

The two areas of the main utility room do not

need complete division but a low partition could serve
the purpose,

The. clean side is used for clean or sterile

procedures while the soiled side is used for wash up and
disposal.
The size of the areas vary according to the size
of the nursing unit.

In a comparison of utility areas

of the three nursing units studied for field work, Unit
B was the largest with 147 sq. ft.
and 88 sq. ft. for the soiled.

1

for the clean side

Unit 0 had 86 sq. ft.1

for clean and 72 sq, ft. for soiled, Unit A, 80 sq. ft,
and 38 sq, ft.

The clean utility room of Unit C was also

used as a medicine room,

There is no standard size for

a utility room and each problem must be solved individu¬
ally.
The equipment in the clean area should include a
sink, counter, cupboards, drawers, hot plate, drying rack,
1, Figure includes dumbwaiter area,
2. Figure includes medicine cabinet.
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portable sterilizer, small refrigerator, and possibly a
dumbwaiter from central supplies*

The soiled area should

include a sink, counter, cupboards, specimen cabinet,
chute for soiled linen, and possibly a bedpan washer and
rack if bathroom units are not available for each room*
The utility room is one of the most mechanised areas in
the nursing unit and thus should be planned accordingly.
Items fthick are used most often should be closest to the
door (see diagram 16) and any sequence of operation should
bo planned to help, the flow.

The majority of the equip-

ment will be metal finished and all counters should be
also metal clad.
The utility room should be centrally located and
related to the nurses* station, treatment room, and
patients* rooms.

The flow from the nurses*, station to

the utility room should not cross the main flow of cor¬
ridor traffic.

The best arrangement would be direct

access from the nurses* station to the clean utility,
room.

There should also bo small openings for passing

equipment from the clean and soiled utility areas to
the treatment room.

This would eliminate any unneces¬

sary transportation of equipment in the corridors.
The walls of the utility room should be of a smooth
surface which is very easy to maintain, preferably glazed
tile or equal.

Irrespective of a unit*s age it is the

condition of its surfaces which register obsolescence on
our senses, so therefore, all surfacing material, especi-
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ally around service areas must be of first class material
and selected for its cleaning properties and durability.
The colour in the work areas should be chosen to
improve work performance, reduce fatigue, and eliminate
hazardsThe colour should be a light shade selected
to give good reflective values.

Dull vails and dark wains¬

coting around the utility area should be avoided because
of their psychological effect in reducing personnel ef¬
ficiency^ Artificial lighting can be adequately handled
by general fixtures in the ceiling.

Ventilation must be

>

especially good to maintain a clean, fresh atmosphere in
the vork area.

If windows can be introduced they would

be invaluable in adding to the lighting and providing
natural ventilation.

They would also make what is usually

a dull work space a much more interesting area to work in.
As the utility room is a fairly noisy area the
walls, ceiling and floor should be acoustically constructed
to reduce this undesirable noise.

The floor must be

resistant to heavy wear and capable of being scrubbed
without showing marks of abrasion,
areas should be at least

3*-4"

The doors to both

wide and have small glass

panels to eliminate any danger of two-way traffic and to
allow visibility without entering the room.

2

The door

hardware should be similar to that used for patient
room doors,
1, Hovard Ketcham, “Functional Color in the Modem Hos¬
pital", Modern Hospital, vol, 84, p, 65, April 1955.
2, Public Health Service, Design and Construction of
General Hospitals, p. 2(>.
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A small laboratory is sometimes included in con¬
junction with the clean utility room or treatment room.
It would be used to conduct minor investigations in res¬
pect to clinical work of the nursing unit.
-

The inclusion

of such an area would depend on the general laboratory
policy of the hospital and a study of this area should
be carried out in relation to the central laboratory.

Treatment Room
The treatment room is an area in the nursing unit
where the patient may be wheeled from his room and treated
or examined in privacy.

It has the added advantage of

having all the required equipment centralized and provides
a more suitable area in which to treat the patient than
around a cramped and sometimes unsuitable screened off
bed.

It not only aids the doctor but removes any, unpleas¬

ant or painful treatment from other patients in the ward.
The room should be centrally located and close to the
utility room,
The treatment room should be large enough to give
the doctor ample room around the examining table and pro¬
vide enough accommodation for a number of medical students.
The area mat be planned for when the equipment is in use
and when it is stored against the wall.

The equipment

consists of an examining table, service table, special
lighting unit, waste container, Instrument and scrub-up
sink with goose neck spout and elbow controls, liquid soap
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dispenses?, cabinets, x-ray viewing plate, clock, and
bulletin board.

This equipment should be repeated in

the treatment room on evesy floor and be layed out as
a minor operating rooms

everything being convenient

when the examining table is In use.
The colour of the room should create a uniform
visual condition for the entire area, thus a colour like
blue-green would be much better than white

The blue-

green also directly complements the red of human tissue
thus helping the doctor's examination,

A window in the

treatment room Is an asset for It would admit the de¬
sired germicidal benefits of daylight when the room is
not in operation*

As the atmosphere is highly contami¬

nated after each treatment the artificial ventilating
system must be especially designed to remove this danger
as quickly as possible.

The walls of the area should

be of glased tile and all surfacing material Should be
easily washable,
General lighting can be handled by ceiling fixtures
but a special lamp must be provided to assist the doctor's
examination,

A light capable of directing a focussed,

bright beam is required.

This can either be fixed to the

ceiling and be movable or attached to a lamp stand.
lighting will be required for x-ray viewing.

Back

The acoustic

problem is not so demanding in the treatment room so it
1, Eaber Birren, "Colour is Jfor© than Beauty", Modem
Hospital. vol, 78, p, 58, January 1952,

.
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would be better to have a smoother celling rather than
introduce any surface that might harbor bacteria*

The

door will again be similar to patient room doors.
Lavatories
Early ambulation Increases the need for lavatories
In the nursing unit.

The most desirable condition Is to

have one lavatory adjoining every bedroom for the con¬
venience of the patient and to increase nursing effici¬
ency.

In order to reduce costs a lavatory could be

located between two single rooms.

This would adequate¬

ly serve both rooms but would lose a certain amount of
privacy.

Each patient’s lavatory should have a toilet,

bedpan washer, basin, shelf and mirror and safety bar
to assist the patient at the toilet.

The lavatory units

in multi-story blocks should be located above each other
to reduce plumbing costs and help centralise the equip¬
ment for easy maintenance.

The lavatories are usually

located in the interior of the unit to leave the exteri¬
or wall free for bedroom windows but this adds an extra
load to the artificial ventilation.

Sufficient duct

area must be planned to handle all service piping and
allow room for this extra ventilating.
•

All lavatory

fixtures should be attached to walls to provide clear
area for cleaning the floor.
Very few bathtubs and showers are required as most
of the patients are bathed in bed and surgical cases

.
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usually leave by the time they are able to bathe them¬
selves in a bathtub*

Showers should always be separate

units and never combined with a bathtub In order to re¬
duce any possible danger of the patient slipping.

The

tub should be raised about a foot from the floor and be
free on both sides to allow the nurse to assist the
.patient*

This would also allow for ease of cleaning.

A safety bar should be attached to the wall beside the
bathtub for the aid of the patient,
Xf there is not an adjacent lavatoxy, there should
at least be a basin in every room to assist the duties
of the staff and for the use of the patient*

This con¬

venience helps to promote good hygienic technique on
the part of the doctor, nurse, and patient.

The basin

should have a combination faucet with elbow control and
an open drain with strainer.

The spout should be high

enough above the rim of the basin to be convenient for
filling a pitcher with water.
Toilets for both men and women should be provided
near the waiting room for public use,
would be sufficient.

A minimus area

Facilities must also be available

at the nurses1 station and Should include a toilet,
basin and mirror.
The surfacing material of lavatories should be re¬
sistant to moisture,

A light colour should be used

to add apparent sise to the small area and should
complement the bedroom it is serving rather than be
treated as an isolated unit.

This interrelation of areas

of colour should be considered for all sections of the

nursing unit.

A particular room nay have a good colour

scheme in itself but it might be completely ruined by the
relation to an adjoining room whose door is left open
most of the time.

Coloured fixtures could also be consi¬

dered besides the traditional white, but care must be
taken not to create a bizarre appearance.
With the use of light coloured walls, one lighting
fixture is sufficientj

possibly a vail unit by the mirror.

The lavatory i3 one of the noisier areas of the unit and
the closest to the patient’s room.

The toilet should be

selected for its noiseless quality and the area should be
structurally insulated from the bedroom.

Acoustic treat¬

ment of the ceiling vould be sufficient for applied con¬
trol of such a small area.
Ploor. Kitchen
Pood preparation and serving will not be discussed
with any detail in this thesis for it directly relates
to the policy of the general hospital regarding overall
food service.

The kitchen area in the nursing unit will

depend on whether the hospital has a central kitchen or
divided kitchens, a public or private cafeteria, a coffee
shop, canteens, or other services.

These should be in¬

vestigated by a separate study of the service factors for
the entire hospital and a detailed analysis of institu¬
tional kitchens and equipment.
There are two types of nursing unit food service.
One is where the food is prepared, cooked and served on

.
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each floor, and the other is where there is a complete

tray service from the central hospital kitchen and a small
pantry is provided on each floor.

In the three nursing

units studied, Unit C had the pantry and Units A and B
the divided kitchens.

Hospitals B and C had the exact op¬

posite systems and patient reports were favourable for .
both.

However, with the use of the oentral kitchen it is

more economical in respect to staff, for the help from
the main cafeteria can easily transfer during the tray
assembly rush in the main kitchen.
If the divided kitchens are to be used then a com-*
plete kitchen for each floor should be equipped for inde¬
pendent operation.

It should be large enough to allow

for efficient movement during the peak meal hours and be
centrally located between two nursing units.

If the central

kitchen is used then the floor pantry may be very simple,
containing only a sink, counter, cupboard and drawers for
utensils, gas plate, toaster, tray rack, clock, bulletin
board, and disposal unit.
the central kitchen.

It is mainly used to Supplement

Both types should be near the service

elevator for direct access.

Flow from the main kitchen to

pantry should never interfere with any public area.
The kitchen walls should be surfaced with glazed
tile to a minimum height of five feet, preferably up to
door height.

Colour selection must adher to all previously

discussed qualities^ of a pleasant working area and should
harmonize with the characteristic colours of food.- As. much
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window area as possible should be Introduced to improve
the light on the working surfaces.

Overhead lighting

should be designed to give maximum coverage of the essential
work areas with perhaps an added light over the sinks.

The

kitchen must be kept as neat and clean as possible for ob¬
vious sanitary reasons and should be a show place for hy¬
gienic standards.
Ventilation for the kitchen should be controlled by
a separate unit to eliminate the strong food smells.
must not be allowed to penetrate into the corridor.

Odours
The

ventilation for the small pantry can be controlled by
direct fan and duct to the exterior.

The unit kitchen

presents a greater acoustic problem than the pantry.

The

kitchen should be isolated from the bedroom section by
other rooms, while the noise from the pantry can easily bo
controlled tor acoustic treatment.

Any applied acoustic

material should be susceptible to easy cleaning because
of the staining nature of the coolsing food and steam.

All

safety and code regulations pertaining to large kitchens
must be applied and constantly checked.
Office and Seminar Room
A room near the nurses * station that could be used
for doctors1 meetings, seminars, consultations or confer¬
ences would be a valuable addition to the nursing unit.
It would provide space where doctors and medical students
could confer and use patient records without interrupting
the work at the nurses’ station.

With the trend towards
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,

greater specialization, teamwork between physicians will
become compulsory and a private area close to the patient's
room will be essential.

Head nurses could use this area

for private meetings with the staff or patient.

Floor

seminars could also be held and be completely free from
the working flow of the unit.

At night the room might

possibly be used by relatives who are spending the night
to be close to critically ill patients.
The room would be a combined office, meeting room
and classroom.

It should be equipped with a desk, chairs,

bookcase, telephone, blackboard and storage cupboard for
extra folding chairs, supplies, and training aids.

The

area should be large enough to accommodate a small group
of nurses seated around a blackboard.

Tho room could have

overhead lighting for seminars while a desk lamp should
be available for individual work.

Materials such as wood

panelling could be used in this area and patterned window
drapes could add interest to the room.

The decorating

will generally be the same as for a private office.

Pos¬

sibly the blackboard could be a sliding type that is
covered when not in use and thus not dominate the room.
Nurses' Lounge
The nurses' lounge should b© adjacent to the nurses'
station and provide a resting area for tired nurses.

It

is definitely required for the welfare of the staff and
in the long run to help increase their efficiency.

It

must be large enough to comfortably accommodate three or
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four nurses.

If it is possible the room should have ex¬

terior light and afford a nice view.

It should contain

easy chairs, a couch* coffee table, lamps, ash trays, and
possibly a coat closet if one is not included near the
nurses’ station.

A nurse-patient light signal should be

installed on the wall to aid the special nurse in check¬
ing her assigned room during her rest period,
The colour and furnishings must be selected to pro¬
vide a pleasant and restful atmosphere.

The wall colour

and surface could be enhanced with a painting and the floor
possibly covered with a carpet.

Lighting can be satis¬

factorily controlled with the lamps connected to the main
switch.

The whole purpose of the lounge is to give the

nurse a break from her routine duties.
Waiting Room
The waiting room is designed specifically for the
public and is the only other room besides the patient’s
room where visitors have prolonged contact.

Therefore,

it will make an immediate impression on the visitor and
influence his thoughts about the nursing unit.

These

visitors will in the future be patients and this personal
contact will have influence on their choice of hospital.
Thus the waiting room should not be neglected because it
is not directly serving the patient but must be designed
to cater to the outside visitor.

If possible, the room

should have a good view, preferably looking over a land¬
scaped area*
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The waiting room is usually open to the corridor
and located where it is under visual control of the nurses ‘
station.

If there are two nursing units on one floor, one

waiting room could easily serve both.

It should be close

to the public elevators and away from the working corridor.
Public telephones and lavatories should be provided.

The

furniture consists of easy chairs, coffee table, smoking
stands, magazine rack and reading lamps.
Stronger colours and a greater freedom may be used
in the waiting room than in the nursing section.

Texture

may be employed to a greater extent but the fundamentals
of good housekeeping must be kept in mind.

Indirect wall

lighting may provide the general illumination while the
lamps would be designed specifically for reading.

The

furnishings should all be chosen to blend in with this
cordial atmosphere.

If open phones or a television set

are installed then centralized acoustic control must be
applied to prevent noise from entering the corridors.

Storage
Linen
The size of the linen storage will depend on the
number of beds in the unit and the routine of laundry dis¬
tribution.

Some hospitals have adopted the system of de¬

livering the linen directly from central linen supply to
the patient rooms to reduce handling.

However, if this

system is used some storage space to cover emergencies and
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periods when the central supply is closed will still be
required.

The linen closet should be central to the nurs¬

ing unit and open off the eorridoi\

For soiled linen a

laundry chute is usually used and then only a small area
in the utility room for a soiled linen hamper will he re¬
quired.

If no chute is provided* a separate room should

be planned for dirty linen.
The linen storage area should be the walk-in type
and large enough to hold a linen truck.

A counter and

shelves should be attached to the wall.

The counter should

be approximately 2 ’-0" wide and be around 3 *-0" off the
floor with shelving below for blankets,3-

The main shelv¬

ing for linen should be of varying widths with a minimum
of 12“ and have the top shelf within reach of the nurse.
To help ventilation the shelves should be composed of slats
and be kept away from the wall surface to facilitate clean¬
ing,

Outside light and ventilation should be introduced

if possible and a vent installed in the door.

The area

should have a light, bright colour to improve visibility
and add colour to the corridor when the door is open.
Cleaners * Supplies
The cleaners* closet should be large enough to hold
a sink, shelving, mop truck, floor polisher and vacuum
cleaner.

The sink should be set into the floor and pro¬

ject a minimum of 6M above the floor.

This la to faeill-

1. Isadore Rosenfield, Hospitals-Integrated Design, p. 63,
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tate easy drainage of the scrub trucks.

There should be

at least 2 or 3 shelves to hold pails and supplies.

A

hook strip is required above the sink to hang mops and
allow them to drain into the sink.

A heavily braced water

spout is essential and should be designed to hold a pail
while it is being filled.
The flooring and wainscot should be of tile or terrazzo as protection against the vater.

The room must be

well ventilated and have a grill in the bottom section of
the door.

The door should be wide enough to permit both

scrub truck and Janitor to enter.

A vacuum duct outlet

for cleaning dust mops is desirable.
Stretcher and Wheelchair
The stretcher and wheelchairs should be stored in
an area near the nurses1 station.

A large closet would

be best but an alcove could also serve the purpose.

The

closet should have 2 or 3 shelves for supplies with the
bottom shelf not less than 4' -0 " from the floor.1

A bump¬

er protection is required along the walls to prevent
damage ox* marking by the equipment.

The door Jambs should

also be suitably protected.
Flower Room
A flower room is required for receiving, cutting,
arranging flowers and plants, refilling vases, and night
or cleaning period storage.

The hospital officials hold

1. The American Institute of Architects, Design and Con¬
struction of General Hospitals, p. 28.

.
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a high regard for the therapeutic value of flowers so a
definite area should be designed to look after them,
There should be a flower room in each nursing unit be¬
sides a receiving room in the basement of the hospital.
A sink and counter is needed for arranging the flowers
and shelving for the storage of vases.

A small refriger¬

ator would be an asset but is not necessary.
Laundry and Waste Chute
The laundry chute is best located in the soiled
utility room.

It should be at least 20 " in diameter,

preferably 24", and with an 18" throat sloped away from
the door.2

The chute will drop directly to a central

soiled linen room in the basement.

The use of ohutes

eliminates the employment of extra personnel to pick
up soiled linen from the nursing units and then carry
it back through the corridors to the laundry room.
Aluminum is the best available material for the
chute at present but in the future this might be re¬
placed with plastic.

The door should be self-closing

and self-latching with a rubber gasket.

At the bottom

of the chute there should be a self-closing door with
a fusable link*

The top of the chute should have a

hot and cold water ring for cleaning purposes with a
drain at the bottom.

The base of the chute must be

well anchored,
1. "Flower Rooms for Therapeutic Purposes", Hospitals.
vol, 26, p. 68, October 1952*
2, Isadora Rosenfleld, Hospitals-Integrated Design,,p. 64.
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The waste chute is of similar material and con¬
struction as the laundry chute and should be located in
the cleaners’ closet.

The use of $£waste chute*has been

a controversy for some time but they are now being gener¬
ally accepted.

The chute should open into a separate

waste room in the basement.
The problem of noise and fire are the two main ob¬
jections of the chutes.

The waste chute especially is

very noisy and must b© well insulated.

Because of this

noise factor the chutes should never open off the corri¬
dor but be in an auxiliary room.

The fire danger usually

arises from someone throwing a cigarette butt into the
chute.

This can be partially eliminated by having locks

put on the waste chute with only the required people hav¬
ing keys.

All safety precautions previously discussed
l
must be strictly adhered to.
It is desirable to have
the doors of the chutes flush with the wall rather than
projecting into the room and possibly causing an accident
Solarium
A solarium is required for the ambulant or movable
patients to give them a change of scenery and atmosphere
from their particular room.

Early ambulation might be

greatly encouraged if the patient had some interesting pi
ace to walk to.

It is a great psychological factor in

raising the spirits of the patient and hastening recovery
The 3j.se will vary with the size of the nursing unit and

1,

see above;

Safety,

p 37

.
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the nature of its occupancy.

There should he space to

accommodate a patient 's bed and still leave ample roost
for card games, checkers, or a sitting area.

A minimum

allowance would be approximately 25 sq. ft. per ambulant
'

•

"I

"

patient.4,

I

:

.

■

The solarium Is usually located either at the end
of the corridor or near the elevator lobby*

The posi- ,

tion near the elevator is convenient for outsiders to
visit the patient without having to walk through the
corridor, however, the room takes up valuable central
space which might be better used for functional service
areas.

If the solarium is at the end of the nursing unit

then care must be taken not to completely eliminate any
daylight from entering the corridor.

The area should be

either open to the corridor or have glazed doors.
The solarium should be glazed and heated, although
this often leads to its misuse as a patient's room.
In an emergency it is acceptable to put patients in the
solarium for a short period of time but continued use
of it as a bedroom, such as in Unit B of the field study,
is wrong.

Especially in this particular case where

there are no adjoining toilet facilities.

This is not

. only depriving the other patients of a needed amenity
but is lowering the standard of hospitalization for the
patients housed in the solarium.

1, Isadora Rosenfield, Hospitals-Ihtegrated Design, p.

.
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The orientation of the solarium should be towards
the sun and have large windows overlooking a pleasant
view.

A variety of colours can he introduced to create

interest and pleasure.

The equipment required consists

of easy and straight back chairs, tables, bookshelves,
smoking stands, book and magazine stand, radio, reading
lamps, and storage cabinets for games and other items.
The floor could be covered with a tightly woven carpet.
Acoustic material should be used for ceiling control of
the noise that might arise from the patients' games.

The

problem of subduing the institutional atmosphere must be
constantly remembered when selecting materials and furnish¬
ings for the solarium.
Roof Deck and Balconies
A paved roof deck for the patients is a desirable
addition to the nursing unit.
entire block of units.

One deek can serve the

The surface should be resistant

against the exterior elements and present a non-slip area
that con be easily washed and drained.

The area may be

used for ambulatory patients in conjunction with the
solarium.

At least 1/3 of the area should be sheltered

and at least 1/2 shaded from the sun.

However, if too

much of the roof is covered it loses its primary purpose
of an outdoor area for patients.

The shelter could have

sliding glased walls that would be opened in the summer.
1. Public Health Service, Desi/m and Construction of General
Hospitals, p, 16.
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*

A lavatory and storage area for chairs, etc., must be
provided, possibly beside the elevator penthouse.
The parapets should be kept lev to enable the oc¬
cupants of the roof deck to take the best advantage of
the view,

Approximately one foot to one foot and a

half with an open fence around it would be a desired
height,

The small parapet helps to protect the patient

from drafts when lying in a deck chair and the open
protective fence above it allows the patient a view,
A holiday atmosphere can be created by using bright
colours on surfaces such as the penthouse and deck
chairs.

The conventional dull roof can be turned in¬

to a resort for the patients.
Balconies on each floor can be an added and con¬
venient amenity but are not considered a necessity.
They might be incorporated with the solarium or placed at
another location on the building to provide two pleas¬
ant areas.

It is doubtful if balconies for each room

are worth the additional cost and maintenance.
would certainly not all be used.

They

Possibly private bal¬

conies could be planned for only the luxury suites.

The

advantage of a change of scenery when moving the patient
from his room to another section of the nursing unit is
another argument for not providing individual balconies.
To be of utmost use the balconies should receive
sun during some part of the day.

They should not, how¬

ever, block the sunlight from entering the bedrooms. They
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must be large enough to allot? for moving wheelchairs
and be protected by a metal railing*

The surfacing ma¬

terial should be slip proof and capable of good drain¬
age and maintenance the same as the roof deck.

The

colour of the balconies has more effect on the exterior
than the interior appearance of the nursing unit, hence
the colours should be chosen in consideration of the
overall colour scheme of the hospital.

The balconies

can become accents of colour in the exterior design.
Corridors
The corridor is the main artery of the nursing
unit.

It is not only the working route of the staff but

is in constant use by the patients*

The patient uses

the corridor on his initial entrance to the nursing
unit as he is shown to his room by the head nurse.
He makes contact again when being taken to the diagnos¬
tic department or as he is wheeled to the operating
room.

After his crisis, his first outing will be to

the corridor and then along it to the solarium,

When

he lias improved,, the corridor will serve as his side¬
walk for a stroll and it is the last part of the unit
h© has contact with before leaving,

Therefore, the cor¬

ridor must be designed with the patient in mind.

It is

very important, that hygienic and aesthetic values are
not stopped at the door of the patient *s room but con¬
tinue out into the corridor.

The corridor should be in¬

viting, wide, colourful, light, quiet, odourless and neat.
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The traffic in the corridor is very heavy during
certain periods of the day, thus adequate room is required
for ease of passing»

The minimum width is 7*-6" with a

preferred width of S’-O" vhile a greater dimension is re¬
quired at the elevator entrances.1

The ceilings should

he approximately 9t**6" although a reduced height may be
allowed to give sufficient space for mechanical services
above the finished ceiling.

All steps or ramps should

be eliminated within the unit but if a ramp is required
to connect with an existing building then it should not
exceed a 5$ grade.2

Surface protection against wear is

essential and must be considered when choosing flooring and
wall materials.

The material should be chosen for tough¬

ness, acoustic values, and maintenance properties.

The

flooring material should have a good finish but not create
a slippery surface that would endanger both patients and
staff.
Natural light and ventilation should be allowed to
enter the corridor wherever it is possible.

It is essen¬

tial that the unagreeable odours are quickly cleared, from
this area and not allowed to remain and make the corridor
uninviting.

However, a great deal of window area is impos¬

sible to obtain iin

a c e n.t r al corridors so colour and

artificial lighting must make up for it.

The colour should

give a sunny appearance and thus provide contrast to the
1. Public Health Service, Design and Construction of General
Hospitals, p. 16,
2. Ibid, p. 17.
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cooler tones of the patients* rooms.

The corridor should

have adequate light for day vork and give a fresh, cool
restful atmosphere at night.
hospitality to the visitor.

It must give a feeling of
The temperature of the cor¬

ridor should be the same as the patient rooms to prevent
any chill when the patient is brought out of his bedroom.
Good lighting, although not necessarily high illumi¬
nation, is essential to help prevent accidents, show any
dirt, and to contribute to the morale and comfort of the
employees, thus increasing the efficiency of the mainten-

I

anceIncandescent or flourescent fixtures designed to
give a uniform illumination should be recessed in the
ceiling to eliminate any glare.

Plourescent light gives

a low intensity at the fixture and could be mounted
across the corridor to rbduce the apparent length of the
passage.

Slight lighting can be managed with recessed
i

units near the floor in a similar manner as in patient
rooms.

All lighting fixtures should be of simple design

to minimise maintenance costs.

Sufficient outlets for

maintenance should also be provided.
The corridor is a source of noise because of
the continual staff activity and it is also a medium
of noise conveyance from one area to another.
fore, extra acoustic control is required.

There¬

The ceil¬

ing alone may not be sufficient for this control and
the acoustic material will have to be applied to the
surface of the walls.

A common solution to the prob¬

lem is a wainscoting of protective material and then

‘
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acoustic treatment for the remainder of the wall and cell¬
ing*

To produce a uniform and clean lino the wainscoting

should align with the top of the doors*
She corridor is also the main path for horizontal
mechanical services,

As corridors run to practically all

rooms a convenient duct space is above the suspended ceil¬
ing,

Here, the pipes can ho hung from the structure and

he made accessible at various points along the corridor*
The ceiling itself should be of applied tiles so it can
be removed for complete access if a major planning change
is made.

All corridors should be free from projections

to reduce the possibility of accidents.

Items such as

water coolers and fire extinguishers are best recessed in
an alcove.
Elevators
The efficient operation of a multi-story block of
nursing units will depend on proper elevator service.

To

be adequate, the systom must be individually planned.
The number of nursing units, staff, visitors, etc,, must
all be considered.

A multi-story hospital up to 125 beds

will require a minimum of two elevators and a unit up to
200 beds will require 3 elevators.

1

If vertical expansion

of the nursing unit is planned then sufficient shafts and
rough fittings should be installed during initial con¬
struction to prevent a future additional cost due to ±n1, Ibid, p. 88,
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convenience of Installation.
The elevators can be classified as carrying either
passenger traffic or vehicular traffic.

The passenger

traffic would include doctors, nurses, technicians, am¬
bulatory patients, aides, and visitors, while vehicular
traffic would include stretchers, beds, wheelchairs,
food carts, service carts, and transporting dollies.
The elevators should be planned so the patient can be
transported from his room to the operating room with a
minimum of exposure.

Separate patient, freight, and

public elevators would be ideal.

As the mixed traffic

is normally concentrated at different peaks during the
day, one of the elevators may be able to serve tiro types
of traffic by having doors at both ends, one opening
to a service corridor during certain hours and the other
opening to the public during other hours.

In the fu¬

ture, the speed, control, and efficiency of the elevator
should increase, and the number of elevators required
in a large hospital will decrease,

I«ess area will be

required but the economic saving will not be great be¬
cause of the added cost of extra superior equipment.
The elevators should be located at the entrance to
the nursing unit and be designed as a single economical
block.

In locating this transportation core, consider¬

ation must bo given to the overall traffic flow of the
hospital.

It is advisable that the elevators do not

open directly into a nursing unit corridor but an ele-
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vator lobby is Recommended,,
She elevator car must be large enough to hold a
A minimum of 5*-8H x

bed or iron lung plus attendants.

8’-0“ is required but there Is a trend toward larger
Sizes which carry more passengers,1

Service elevators

are recommended to be larger in order to permit greater
loads and therefore fever trips.

The doors should be

as large as possible with 3,~1GM & 7*-0" being a mini¬
mum.2

The cars should be *© automatic as possible to

reduce the number of personnel required and thus reduce
operating cost.

This will also help to insure good

elevator service for the entire 2^ hours whether oper¬
ators are available or not.

However* operators are re¬

quired during busy periods*
The noise of the elevator end machinery must be
reduced by adequate isolation from the patient rooms.
Structural acoustic treatment of the shaft is advis¬
able,

The isolated shaft required for fire protection

also helps this acoustic problem.

The doors should be

of the silent-acting type and the floor a tough resili¬
ent material.

The Interior finish should be selected

for a minimum of upkeep* painting end cleaning* with
possibly stainless metal sides.

The colour should be

a neutral shade* perhaps a blue-green*

A metal bumper

is required along the vail for protection from damage
1. Isadore Bosenfield* Hospitals-Xntegrated Deslim» p. 328.
2. Department of national Health arid Welfare, General
Standards of Hospital Construction, p. 4.
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*

by the stretchers and service trucks.

A floor indica¬

tor and corridor lights are required*

The general car

lighting can be controlled by an overhead fixture vith
the switch at the operator*s box.

As indirect light

would be preferable to eliminate direct glare when toe
patient is being transported on a stretcher.

It is de¬

sirable to have a telephone connection in the car for
any emergency*

Maintenance for the machlnezy will not

usually be carried out by toe nursing unit staff but
regular inspections will be arranged by contract with
the elevator service organisation*
Stairs
Stairs are not used to a great extent in compari¬
son to the number of employees*

She number., sise and

location are usually determined by toe local building
and fire codes rather than traffic demand.

For emer¬

gencies they should be easy and wide and lead directly
to the outside.

toe structure must be of completely

fireproof material and compose a couplet© vertical
shaft.

toe minimum width of stairs is 3*“8” with suf¬

ficient width at toe landings to turn a stretcher.2.
Standard treads and risers without winders should be
used with a continuous handrail at a minimum height of
34".2

toe stairs should be made of non-slip material $

possibly rubber treads with metal nosings and abrasive ;
1. Public Health Service* Design and Construction of Gen¬
eral Hospitals, p, IT*
a. Ibid.

9W.
inserts.

Openings to the stairwell opposite a patient9s

door are a source of annoyance to the patient and should
be avoided.
natural light Should be introduced to the stairs
wherever possible to improve visibility.
on the walls would help this.
be veil marked.

Light colour

She tread nosings should

Artificial lighting will be required

and should be directed on the stairs*

Heating and venti*

lation of the stairwell is required and if the nursing
unit is to be air-conditioned this should also include
the stairwell to prevent it from becoming a heat trap.

95.

CONCLUSIONS
Observations and Recommendations based on Field Study
The motion diagrams of the three nursing units
under study were made by recording the movements of
one registered nurse for each unit for a complete eight
hour tour of duty.

The motion diagrams are presented

as a guide to show hoi; all employees’ movements may be
traced and related according to priority of duty in or¬
der to obtain a complete motion study of the particular
mTsing unit under observation.
Interviews were conducted with the administrators,
nurses, aides, and maintenance staff.

The study was

concentrated on a typical medical nursing unit for each
of the three general hospitals.

Each unit reported a

slack period at the time the studies were made but the
results give the desired relation of the flow of the
various elements of the unit.
The registered nurse for Unit A was on duty from
7:00 A.M, til 3sOO P.M,

For Unit B, the motion diagram

combines the duty of two nurses.

This was necessary

because of the division of the nursing duties employed
at that unit.

One was a registered nurse, on duty from

7:00 A.M. till 3:00 P.M., and the other a student nurse,
on duty from 7:00 A.M. till 12:10 P.M.

The registered

nurse for Unit C was on duty from 7:00 A.M. till 3:00
P.M.

The nurses for Units B and C were in charge of

medicine distribution and the nurse for Unit A was a
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general duty nurse.
The motion diagrams for the various units empha¬
size the concentration of motion at the nurses’ station
and the dispersal of the nurse’s movements from this
point to the various elements (see diagrams 12, 13 and

14).

This is graphic proof that the nurses* station is

the core of the unit and is rightly placed at the centre.
Diagram 15 shows the actual path of the nurse in a
single line study while diagrams 12, 13 and 14 are in
a simplified form to give a clear picture of the vol¬
ume of the nurse's entire movements.

The initial single

line study is required to give a true picture of the
bed to bed movements of the nurse.
The motion diagram of a nursing unit enables one
to chart the best relationship of areas in a working
plan and thus give a basis on which to design an im¬
proved unit.

In many oases the diagrams will show how

the plans of the existing unit can be improved without
any major structural changes.

In this respect, I believe

that the diagram for Unit C illustrates a good example
of how the unit could be improved in respect to the mo¬
tion of the particular nurse under observation.

The mo¬

tion study emphatically showed the needless time and ef¬
fort spent by the medical nurse because of the existing
location of the medicine cabinet.

The nurse was con¬

stantly moving back and forth from the medicine cabinet,
narcotics box, and nurses' station.

In many instances
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it was Just to speak to someone.

The problem could

easily be solved by moving the wardrobe to another loca¬
tion and putting the medicine cabinet in its place (see
diagram 17).
shelves.

There is adequate space for a counter and

While not absolutely necessary* it would be

desirable to separate this area from the nurses' station
by means of a glazed, lightweight partition.

The dis¬

tance which the medicine nurse has to walk is then
drastically reduced and vocal contact with the nurses'
station is possible.
In Unit B, the distance from the nurses' station
to the utility room and dumbwaiter is too far for conveni¬
ence and to reach this area the nurse must oross the
main flow of corridor traffic (see diagram 13).

The

buzzer indicating the arrival of the dumbwaiter continu¬
ally disturbs the patients while the nurse makes this
trip to open the door.

It would have been better to

have combined the utility room and nurses' station in
one corner block, thus improving the access between the
two rooms and yet leave the doors to the utility room in
«

relatively the same position in the overall plan (see
diagram 18),

The problem of accessibility of the dumb¬

waiter would be solved and the medicine cabinet would
also have more area.

However, this change cannot be

fairly considered without first knowing the relation of
this area to the other elements in the hospital.
other elements

These

may have been the controlling reason
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for the exist ins plan* but it must always be kept in mind
that the nursln- unit is of prime importance in a good
hospital.
The same cross corridor traffic to the utility
room occurs in Unit A, but the access is much more direct
{see diagram 12).

The added problem of attending to the

dumbwaiter is avoided by simply eliminating this neces¬
sary vertical transportation.
The motion diagrams also shew? the need for a con¬
centration of critical patients.

The amount of time and

motion to be conserved can easily be seen in the comparison
of the existing patient division for Unit G to a revised
plan of relocating five critical patients (see diagrams
14 and 19).

A solution to this problem of concentrated

care of critical patients is brought forth in the second
part of my conclusions.
An interesting comparison of the extra trips re¬
quired for the single task of attending to the bedpans
for twelve bedrooms without toilets and with toilets can
be made from diagrams 20 and 21.

In the revised plan

lavatories were installed between each room.

This dia¬

gram illustrates the importance of having adjacent lava¬
tory facilities for each bedroom.
An important factor that impressed me during my
visits to the various units was the amount of time the
registered nurse spent on non-patient duties.

Only 20$

of the nurse’s time was actually spent on the ward floor
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while 68$ was time spent in the nurses* station.1

In

relation to the number of occupied beds the nurse for
Unit B spent 5.1 minutes per bed outside the nurses
station, Unit C, 4.5 minutes, and Unit A, 4,1 minutes.
The figure for Unit C was a bit above its normal be¬
cause of the introduction of a surgical amputation case
from the operating room during the study.

It must be

pointed out that a great amount of the nurses * time at
the nurses* station is spent in direct duty on behalf
of the patient, such as preparing medicines and chart¬
ing, however, the re3t of the time she was doing non¬
professional duties.

These non-professional duties

could very easily be done by a semi-skilled employee.
This would then allot/ the nurse more time to give bet¬
ter nursing care to the patients.
In Unit A, the task of answering the telephone
1. Division of nurses’ time for each units
Unit A

Unit B

floor duty l:39|t hrs li!5 hrs
station duty
5*52| 5**47
lunch and coffee :58
;58
Total
8~:30 hrs 8:00 hrs

Unit C
2:11-| hrs - 5*06 hrs=20.8$
4:46| 16:26 67.1
1:02
2:58 12.1
8700 hrs
14:30 hrs 100$

Division of time for the two nurses in Unit B:
R.N. Student
floor duty l:07i hrs
station duty
5:54§
lunch and coffee :58
Total
8:00 hrs’

1:04 hrs
3:44
' :22
5:10 hrs
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made the nurae a busy receptionist and message-taker.
Ttto of the nurses* longest trips were to look for some¬
one who was wanted on the telephone.

Other similar

duties such as recording and looking after communica¬
tions could be handled by a unit secretary located in
the nurses* station.

There is a definite need for such

a person to attend to the numerous extra duties.

With

the education of nurses becoming more extensive, it is
uneconomical to use the nurae for these tasks.

In Unit

B, there was such a ward secretary on duty during the
main shift.

The administration is very satisfied with

the results of this arrangement.

It is interesting to

note that the nurse in Unit B was able to spend approxi¬
mately a minute more per patient on floor duty.

This

figure is not as high as it probably could be and care
must be taken that the nurse spends her free time in
direct contact with patient duties.

In my opinion, the

unit secretary is essential for complete and efficient
organization of the nursing unit.
A comparison of the various areas of the three
plans gives us a basis on which to judge the efficient
use of space for each unit.

In such a comparison it is

only possible to relate areas which are common to each
unit.

Diagram 25 lists the complete service facilities

for each unit and diagram 22 illustrates the arrangement
of areas within the unit.

The areas that can be compared

are such rooms as the bedrooms, nurses* station, corridors,
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utility room, lavatories, waiting room and storage rooms
(see diagram 23).

In comparing the totals for the above

mentioned areas It was found that Unit A was the smal¬
lest with 7,212 sq. ft, and Unit C next with 7,473 sq.
ft. and Unit B the largest with 7,672 sq. ft.

However, to obtain a true area relation, the bed
capacity of the units must be taken into consideration.
The amount of total area required to servo each bed would
be a better measure,
beds.

The capacity for Unit A was 29

The bed count for the entire floor which included

three nursing units was 82 beds.

These units shared

oertain communal facilities such as elevators, waiting
room, treatment room, and so forth.

Unit B had 27 beds

with an entire floor count of 58 beds divided into two
units.

Two of the beds in Unit B were permanently sta¬

tioned in the solarium.

Unit 0 had 31 beds with an en¬

tire floor count of 62 beds divided into two units.

In

comparing the above mentioned areas in relation to the
number of beds for each unit it was found that Unit C
was the smilest with 241 sq. ft. per bed, Unit A next
with 249 sq. ft* and Unit B the largest with 284 sq. ft.
The amount of actual bedroom area allowed for each bed,
however, was 130 sq. ft, for Unit C, l4l sq. ft. for
Unit A, and 181 sq. ft. for Unit B.
These figure comparisons do not immediately rank
Unit C as the more economical plan for the area allowed
for the beds in comparison to the other major area of
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the uhit, the corridor, vas considerably higher for Unit
C than Unit A or B.

Unit C required approximately IT

sq. ft. more corridor area per bed than Unit A.

Thus

the chape of Unit A allows for the most economical cor¬
ridor plan of the three unlt3.

Again, however, the small¬

ness of the corridor area is not the only factor to be
considered for an economical corridor.

To be truly ef¬

ficient the corridor must give a short circulation dis¬
tance between the beds and the essential service elements
For example, let us take the average distance between
the nurses’ station and the door of the patient's room.
For Unit C the average distance was 33-5 ft,, for Unit
A, 36,3 ft., and for Unit B, 41,9 ft.

In comparing these

figures one may ask if this average saving of 3 feet per
bed for Unit G °er'unit A justifies the extra 17 sq, ft,
of corridor area per bed.

See diagram 24 for circulation

distance from the utility room and linen storage.
It must always be remembered that the smaller area
will not automatically be the best.

The most efficient

space should be designed to serve a particular plan con¬
cept and would justify certain variation from other
plans.

If the differences are exceedingly great, how¬

ever, then a reappraisal should be made of the original
concept.
The amount of nursing hours per patient*1* has a
1. This can be defined as the average hours of nursing care
given to each patient. It is computed by dividing
the personnel hours by the patient census. If the
nursing hours per patient ratio was 4 hrs and there
were 20 patients, then 4 x 20 or 80 hrs of nursing
would be required. This would entail 10 nurses over
a 24 hour period.
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bearing on the efficiency of the unit operation.

This

can only be concluded if the quality of nursing care is
considered equal for each unit.

This is a factor that

the architect must accept when working on the theoreti¬
cal problem.

The figure obviously depends upon the per¬

centage of beds occupied by the patients.

An extremely

high percentage may put an extra load on the available
nurses and thus reduce the figure.

A comparison of last

year’s figures for the three hospitals is as follows*
Hospital B, 93$, Hospital A, 90$, and Hospital C, 60$,
The large variation in Hospital C is because it is the
newest hospital of the three and still has one floor un¬
occupied.

Hospital C opened In 1954* Hospital B in 1951,

and Hospital A in 194-9*

The relation of occupancy for

the particular units studied was

96$

for Unit C, and 79$ for Unit A,

In comparison of nurs¬

for Unit B, 93.5$

ing hours per patient for the three hospitals, Hospital
B had the lowest ratio of

3.5

hrs., and Hospital A 4.8 hrs.

hrs., with Hospital G 4,7
The figure of 3.5 hrs for

Hospital B again reflects the value of a unit secretary.
It Is much easier to find faults in a design than
than to point out the good features, especially when
concentrating on one particular section of a large, com¬
plex hospital.

However, lessons can be learned from mis¬

takes as well as the good features of a building,

I have

followed the easier path and in the following list I shall
point out a few errors in planning which I have observed.

DIAGRAM 25.
LIST OP SERVICE ELEMENTS

6th floor Hermann Hospital
3 nursing units
4
3
3
3
1
3
2
1

stairways
elevators
small utility rooms
nurses' station
kitchen
linen stores
bathrooms
waiting room

2 public lavatories
1 Janitor closet
1 laboratory
2 treatment rooms
Office
Secretary office
Housekeeper

6th floor Methodist Hospital
2 nursing units
5
5
1
2
1
2
1
2

•

stairways
elevators
nurses 1 lounge
utility rooms
sub-utility
nurses 1 station
kitchen
janitor closets

1
1
1
2
1
2
2

air conditioning room
waiting room
seminar room
public lavatories
laboratory
wheelchair alcoves
solariums

6th floor St. Luke's Episcopal Hospital
2 nursing units
4
4
2
2
2
2
2
2
2
2

stairways
elevators
nurses 1 lounge
utility
pantries
linen stores
flower rooms
janitor closets
bedpan rooms
bathrooms

1
1
1
2
1
1
5
2

mechanical equipment
waiting room
seminar room
public lavatories
storage
laboratory
small storage areas
stretcher alcoves
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I shall also suggest the inclusion of some elements
which have been omitted from some of the units which I
studied.

These suggestions may be a useful guide if there

is a new addition to be built in the future.

Observations of Field Study:
Hospital A

Worlc space in nurses* station was too small
(see diagram 23),
There was no privacy for the doctors at the
nurses* station.
A solarium is required.
A conference room is required,
A nurses* lounge is required.
Ho laundry or waste chutes.
No stretcher storage.
No patient-nurse vocal inter communications.
Not enough light at medicine cabinet.
The drinking fountain projects into the corridor.
No communication equipment between the nurses*
station and pharmacy or central supplies.
The corridor lacked colour.
Not an ideal relation between utility and nurses *
station.
No unit secretary.
The air-conditioner caused a draft in the nurses*
station.
Hospital B
Poor relation between nurses * station and the
utility room and dumbwaiter.
No stretcher storage.
No window in corridor.
Medicine area too small.
Solarium used exclusively as a bedroomj no ad¬
joining lavatory facilities.
There was no privacy for the doctors at the
nurses* station.
Only minor control of the two bedrooms near the
waiting area.
No patient call light in the nurses* lounge.
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Hospital C
Ho toilets adjoining the majority of bedrooms.
Very poor relation between the nurses* station
and duitbvaiter*
Nurses* lodnge too small.
Ho call light in nurses * lounge.
The waste chute should not open off the corridor.
Waste and laundry chutes should not be side by
side. Worse still is the fact that they open
into the same area in the basement.
Certain amount of waste area along the centre
strip of the unit.
The drinking fountain projects into the corridor*
Ho control of entrance.
There is a certain amount of noise from the
patient-nurse call box.
No unit secretary.
Ho solarium.
Rotating Patient Theory
A solution is required to correct the faults found
in our present day nursing units.

As an answer to many

of these undesirable elements I believe that a design
based on a rotating patient theory has great merit, and
I present the following as a conclusion after considera¬
tion of the factors influencing the design of a nursing
unit.
The rotating patient theory would be a natural de¬
velopment from the present sequence of operating room, to
post-operative recovery room, to nursing ward.

Previous¬

ly, the patient's life was endangered by being directly
transferred from the operating room to the nursing unit.
Then it was discovered that supervision and aid to the
recovering patient could best be given in a concentrated
area, where all po3t-operatlve patients rested while com-
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Ing out of the anaesthetic.

The patient could be super¬

vised by specially trained personnel and the doctor or
professional anaesthetist could readily be summoned in
any emergency.

Special equipment could be made avail¬

able in this area as required.

From this initial progres¬

sive step, it seems only logical that during the patient’s
crisis he tfould also benefit by being housed In a special
section designed for critical cases rather than being
scattered in with the other patients in various states
of health.

Surgical and medical patients would both be

treated similarly in their respective units.

However,

the medical section would not have the same extreme cri¬
tical classification as the surgical section.
It does not seem humane to house patients who are
critically ill with patients who are recuperating or
are nervously waiting for an operations

a patient wait¬

ing for an unfamiliar examination beside a dying patient;
a sensitive, high strung patient beside a noisy, odourous, or delirious patient.

These patients have very

little in common and should not be housed together.

It

is not hospitalization in its truest sens© of serving
the complete human being;

both mind and body.

There

must be some division between the recuperating patient
and the critical patient.

This is more important to the

patient’s welfare than any of the other added amenities
such as a good view or pleasant surroundings.
The foiloxring sequence xrould then folloxrs

operat-
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ing room, to post-operative recovery section, to criti¬
cal section, to recuperation section (see diagram 26).
The patient *s welfare and comfort must be kept in mind
at all times and the cold mass production atmosphere not
be allowed to enter.

The previously discussed amenities

of colour, light, furnishings, etc., must all be ad¬
hered to.1

When the patient Is in the critical section

he receives the personal attention of a specially trained
nurse and special equipment, and after leaving this sec¬
tion he enjoys tho company of other improved patients.
The saving of the patient from inhumane patient mixing
improves his psychological welfare and hence certainly
Justifies this amount of specialization.
The critical patient should be nursed in an area
where there is equipment to adequately meet all his
needs and there is constant supervision by the nursing
staff.

The danger of leaving critical patients unat¬

tended has been previously stressed.

Today, there is a

tendency in the United States and Ganada to solve this
problem by providing special nurses to look after the
critical patients (see diagram 27).

This is a large

added expense that the patient caist pay*

A special

nurse would cost approximately forty dollars a day.

In

many cases the added expense is impossible for patients
to pay.

Besides this point, even if everyone could af-

1. see above, Special“Factors Relating to Welfare and
Comfort of the Patient
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ford such required service it would be impossible to find
enough nurses with our present personnel limitations to
serve evexy deserving patient.

In the future, even with

the decreased hospitalization due to medical advances,
the probable continued increase of the ratio of hospi¬
talized patients over new graduate nurses is going to
make it even- more difficult. Some system where the criti¬
cal patient has constant supervision, right surroundings,
and immediate accessibility to equipment, without add¬
ing to the number of nurses required or increasing hos¬
pital costs must be devised,

Theve

have been experiments in which nurses exclus¬

ively look after a given number of patients: one nurse
in charge of a group of four 2-bed wards or single wards
connected by an interior corridor,

1

I feel this, when

applied to a rotating patient theory, is the basis for
a solution to our problem.

One professional nurse would

be in charge of a small number of critical patients.
This would eliminate the need for a special nurse for
each single room.

The exact number of critical beds per

section would have to be worked out with consultation of
the doctor, nurse, administrator, architect and engineer.
The number of sections per nursing unit would depend on
the type of unit, neighbourhood, and other such factors,
1. Isadore Rosenfield, "Rosenfield and His Hospitals,”
Architectural Forum, vol, 97, p. 132, September 1952,
■R. R, Cadmus, 11 Special Care for the Critical Case",
Hospitals, vol. 28, p, 63, September 1934.
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In

w

diagramatie presentation I have shown one solu¬

tion with a 4 bed critical section and the other with a
4 bed and 5 hed section (see diagrams 28 and 29).

This

latter solution could be used to serve two adjoining
nursing units.
The patients can be accommodated in one section
divided into private areas by floor to ceiling parti¬
tions (see diagram 30).

The partitions should have the

upper part glazed, permitting cross-vision by the nurse
in charge.

The glazing would have to Incorporate a sound

proofing detail similar to that used for the control
booths of broadcasting studios.

Each cubicle should be

capable of being closed with a sliding door as required.
A work area should be arranged parallel to these cubicles
and should contain the nurses’ sub-station and required
utilities.

Each cubicle could be adequately soundproofed

to prevent any annoyance to the next patient.

Special

ventilation controls should be installed for each enclosed
cubicle, thus If any objectionable odour was connected
with the injury It could be easily exhausted by adjust¬
ing the individual control.

Special equipment required

for various treatments could then be concentrated in
this particular section.

There would be a considerable

saving in not having to install and maintain such equip¬
ment to every bed in the nursing unit.

Por the medical

unit, however, it would still be advisable to pipe oxygen
to the private rooms but it would not be required for

.
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surgical units.

Toilets would not have to be supplied

in such large numbers* but one could serve the critical
section and one could serve each multi-bed recuperat¬
ing ward.
It would then be much easier to obtain the correct
psychological atmosphere for each room.

So longer would

there be the problem of what colour to paint a room that
would alternately be occupied by critical and recuperat¬
ing patients.

The colour of the critical area could then

be selected to give the desired cool* restful atmosphere.
The recuperating patients could enjoy a more cheerful
and aggressive atmosphere without the danger of the cri¬
tical patient having to suffer a hardship.

Television and

radios wcpld no longer torture the patient in need of
quietness.

The windows of the critical area could be de¬

signed for the particular job and shaded accordingly.

A

view would not be such an important factor for the criti¬
cal patient as it would for the recuperating patient.
The recuperating patient could then take full advantage
of the view by having the exterior wall glased and also
obtain the benefit of a lighter and more open room.

It

would not be as imperative that this large window be cap¬
able of complete darkening with expensive* heavy drapes
as is the case in a room with mixed occupancy.

This

individual window design would influence the exterior
elevation of the nursing unit.

This could easily be an

advantage by the architect and might even add interest
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to an otherwise monotonous exterior pattern.
With the rotating patient theory controlling the
design of the nursing unit, the economy and efficiency
of nursing would be excellent.

Where 4 registered

nurses plus sufficient nurses aides would be required
for 4 separate bedrooms, now only one registered nurse
could take charge with assistance from the nurses aides
when required.
be relieved.

The problem of the nursing shortage would
The nurse would have the required equip¬

ment and sub-utility area at her immediate disposal and
thus reduce the distance she would have to travel in a
normal plan.

This would then allow her opportunity to

give adequate nursing service to the critical patients.
The nurse would not be interrupted by outside interfer¬
ence but she would be free to concentrate her attention
on her patients.
Professional nurses would then be doing the job
they are trained to do and not, as today, whore they are
often involved in time-consuming tasks that are a com¬
plete waste of their talents.1

The areas where the recup¬

erating patient is housed can then be attended to by staff
with less training or even by patients themselves in
some cases.

The nurses aides would not need the extreme

professional training required of a registered nurse and
it would be much easier to fill such vacancies.

This

would help give adequate supervision to each patient in
1. see above, Observation of Field Study, p. 99
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the recuperating area without increasing the number of
registered nurses,
The patients would remain in the critical section
until they are well enough to he moved to the recuperat¬
ing area.

This decision would he made by the doctor in

charge of the patient.

The bed and clothes locker could

be designed as an easy, movable unit and would be moved
with the patient without the trouble of changing him to
a new bed.

The free bed and closet unit would then be

wheeled into the vacant area to receive the next criti¬
cal patient.
This introduces the problem of administration dif¬
ficulties.

When should the patient be moved to a less

expensive area?

How is the move to be kept on records?

What will be the financial charges for each section?
First, I feel that the patient’s doctor will have to as¬
sume the responsibility in his decision of moving the
patient.

He will certainly be basing his decision on

medical grounds and the move will rightly rest on the
welfare of the patient and not be swayed by economic
reasons.
The ward secretary1 could easily be responsible
for the recording of the change which would then be
quickly recorded on the master records through the use
of pneumatic tube communication.

Even in our nursing

1. See above, Recommendations of Field Study , p. 100.
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units today, there is a surprising number of moves being
constantly made from the public to semi-private to pri¬
vate, and from private back to semi-private,

These

changes are being adequately handled by the standard de¬
tached administrative system, so I see no problem when
there is the extra secretarial help in each specific unit.
The problem in respect to the financial charges to
be made for various types of accomodations is a major
one.

The ideal theoretical solution would be to merge

the coot of the critical section into the general hospi¬
tal fee structure and divide it equally among all pati¬
ents in that unit.

This would increase the cost of each

bedroom but the saving of personnel and equipment would
help bring this increase down to manageable terms.

How¬

ever, the personal charge that the patient mast now pay
for this required nursing care would be greatly reduced.
This would make it possible for patients who could not
afford a private nurse to then receive the quality of
nursing that they deserve.

The only way a true cost of

analysis can be made is to record the results of an ex¬
perimental unit.

Here is where a government sponsored

research division could be readily employed.
This theoretical financial solution might not be
practical in our present hospital scale of charges.
There is also’the added problem that not all patients
would require this critical section and those that do
would remain there for different lengths of time, so why
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should everyone be charged a higher rate because of cer¬
tain critical patients.
It would be desirable to charge only the patients
who use the critical section.

This could be managed in

the same way as the post-operative recovery room is to¬
day.

That is, the patient is charged an hourly rate for

the amount of time he is in this particular section.

The

ward secretary would have a scale of rates and charge the
patients accordingly.

When the doctor felt that his

patient no longer required the benefit of the critical
area then he would sign a transfer slip and the extra
charge would bo stopped.

The patient would then be trans¬

ferred to the recuperating area.
This immediately raises the question;

what if

there is not a bed available in the recuperating section?
*

The patient would then remain in his private cubicle un¬
til one is free.

However, with the continual rotation

of patients this wait would not be long, if at all.

The

patient would pay the same rate as if he were in the re¬
cuperating area as soon as the doctor ordered his trans¬
fer.

This would not cause any problem in the fee struc¬

ture of the critical section for over the year)r a certain
mean would be established on which to base the next year’s
rates.

This variation then would be covered by the hour¬

ly charge for each critical section cubicle.
The multi-bed wards of the recuperating area should
be designed for complete flexibility of occupancy (see
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diagrams 10 and 28).

The problem of

moving the pati¬

ents who rotate from the critical section to the general
nursing area could be much more readily solved.

The

flexibility also gives the unit the opportunity to ad¬
just itself to the fluctuating demands of seasonal oc¬
cupancy.

The plan in diagram 28 is adaptable to accom¬

modate from

25

patients up to

34.

With the maximum

figure, the 4 bed ward would predominate thus helping
the nursing staff to give adequate supervision to each
patient in the recuperating area without increasing the
staff.
A certain number of private rooms, however, will
still be required.

These would be for contagious iso¬

lation cases, problem cases who are not critically ill,
and private paying patients.

The number would depend

on previously discussed factors.'1'
For very large hospitals, it might be feasible to
make an entire wing a concentrated critical area, the
same as the critical section in the nursing unit.

The

problem of circulation arises, however, for the horizont¬
al transfer of beds would be much easier than the vertical
transfer.
The rotating patient theory might be carried fur¬
ther by placing the patients who have been In the nurs¬
ing unit for a considerable time and actually require
1, See above, General Sizes and Areas, p. 118.
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little attention other than medicine or occasional
check, in an amiable, roomy area in one section of the
unit.

The progression would then be from operating room

to recovery room, to critical area, to recuperating sec¬
tion, and then to convalescence section.
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