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ABSTRACT 

In the late 1970s and the early 1980s the Department of Health developed an ergonomic 
database, in the form of ergonomic drawings, to act as guidance for the design of new 
hospitals and the adaptation of old buildings. But there is very little peer-reviewed 

empirical evidence published to support the recommended drawings. 

The project used ergonomic methodologies to review the ergonomic drawings of single 
bed spaces and toilet / shower facilities on adult acute wards and intensive care units 
(ICUs) in terms of nursing staff carrying out specific clinical tasks. The objectives were 
to (1) review the complex interfaces using ergonomic task analysis methods from other 
industries, (2) to provide up-to-date ergonomic information to designers (architects) and 

planners on spatial requirements for the above units, and (3) provide recommendations 
for the development of future guidance on functional space requirements. 

Five PFI hospitals were visited to capture a range of `actual' space dimensions in the 

forms of coded AutoCAD drawings and relevant photos for the application of building 

the mock-ups for the Functional Space Experiments (FSEs). The field observations 

were conducted over 5 weeks at two local hospitals. A total of 100 nursing tasks with 74 

nurses were recorded and analysed by using Hierarchical Task Analysis (HTA) and 
Link Analysis (LA). FSEs were conducted with 36 nurses for the ICU, adult acute ward 

and toilet/shower mock-ups resulting in 190 composite link analysis diagrams. 

The results from the FSEs were described as an `ergonomic envelope', the 
incompressible functional, space required for clinical tasks in these areas. The average 
spatial requirement of ward bed space envelope was 11.14m2 (average width of 3.21 m, 
length of 3.47m). The average spatial requirement of toilet / shower envelope was 
5.43mz (average width 2.08m, length of 2.61m). The average spatial requirement of ICU 
bed space envelope was 23.47m2 (average width of 4.96m, length of 4.80m). It was 
recommended that both the width and the length should be given together with the area 



for an envelope, and hospital planners and architects should regard ergonomic envelope 

as a "core space" in the hospital development. 

Finally a 4-step protocol for future development, revision and testing of ergonomic 
drawings were presented, and the potential further study areas were suggested. 
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Chapter 1 Introduction 

Chapter 1 Introduction 

This chapter introduces Health Building Notes (HBNs) and NHS Estates Ergonomic Drawings 

and their development during approx. 25 years, summarises the problems on updating and 

using HBNs and drawings, describes the purpose of this PhD project, and outlines the structure 

of the thesis. 

1.1 Background 

The NHS Plan (2000) pointed out that the NHS must be prepared to change and focus 

on the things that really matter to patients. Hospital design teams and estates and 

facilities managers must therefore take steps to satisfy and reflect the requirements of 

patients and their families in hospitals of the future and in those undergoing 

comprehensive development programmes, and create a safe, efficient, patient-centred 

environment. 

There is no doubt that creating a decent healthcare environment should not be able to 

just rely on personal opinion or experience. Since the late 1940s, different kinds of 

policy and guidance have been produced to help people involved in hospital 

development generate a good design solution for such a complex healthcare delivery 

system. 

1.1.1 The development of NHS Hospital design guidance and ergonomic 
drawings 

The history of the development of officially produced guidance can be traced back to 
1948 when the NHS was established. The Ministry of Health had to address how to 

promote hospital developments, how to set the standards for design, how to achieve 
equity of provision, and how to monitor progress of developments (Francis, et al, 1999). 
The appearance of the Hospital Building Notes in 1961 signalled the beginning of a new 
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Chapter 1 Introduction 

era for hospital planners in the UK (Moss, 1977). They informed and set standards for 

all NHS hospital developments. 

In the early 1970s, the DHSS in collaboration with the Regional Hospital Boards 

developed a systematic approach to hospital design, and adopted a standard method for 

recording information required to design and equip healthcare buildings. As part of this. 

information system, individual room considerations, including the identification of 

activity units and the items of fixed or mobile equipment required within these activity 

spaces, became the Activity Data Base (ADB) providing design guidance. 

By the late 1970s or the early 1980s, this ergonomic data base had been developed to 

comprise Component-User -data sheets that illustrated components (i. e. equipment, 
furniture and fittings) and the space required for activities around them, room layouts 

and work flow diagrams (Hilliar, 1981; Stanton, 1983). The main function of the data 

sheets was to ensure the application of adequate space standards in hospital design. 

According to Hilliar (1981) and Stanton (1983), full-scale mock-ups were used to obtain 

ergonomic information and to test other aspects of room and component design during 

the development of component-user data, but not with user trials (Stanton, 1983). 

The data sheets were in the form of drawings, which could visually "give the space 

requirements for activities and other ergonomic information relating to the use of spaces 

within hospital and health buildings" (Hilliar, 1981). Since then, some of the drawings 

have been published in the Health Building Notes (HBNs) series for complementing the 

notes and acting as guidance for the design of new hospitals and the adaptation or 

extension of old buildings. They also encouraged those involved in hospital design and 

planning to think in terms of the relationship between a user (patient or clinical staff) 
and a particular component and other components located within a defined area to 

produce a more efficient planning of space. This is one of the ergonomic contributions 
to the healthcare architecture. 
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Chapter 1 Introduction 

The Figure 1.1 is an example of the ergonomic drawings of a core bed space adapted 

from HBN 04 (NHS Estates, 1997), with recommended dimensions of equipment, 

furniture, and space used around the bed etc. 
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Figure 1.1 Core bed space - elevation view and plan view 
(Adapted from HBN 04, NHS Estates, 1997; Reproduced with permission of NHS Estates) 

-3- 




























































































































































































































































































































































































































































































