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Abstract

The management of sedation in critically ill patients is a complex issue for
Intensive Care Units (ICU) worldwide. Notable complications of sedation
practices have been identified and efforts to modify these practices in ICUs have
begun. While sedation-scoring tools have been introduced into clinical practice in
intensive care few have been tested for validity and reliability. One tool which has
reliability and validity established is the Sedation-Agitation Scale (SAS). This
study is an extension of a previous study by Riker, Picard and Fraser (1999) to
determine whether doctors and nurses rate patients similarly using the SAS in a
natural ICU setting. It is essential to establish whether these different
professionals provide consistent scores and have a mutual understanding of the
SAS and its constituent levels. This will help ensure that clinical decisions
relating to sedation-needs can be made appropriately and consistently. This
quasi-experimental reliability study was set in a 12-bed tertiary general ICU in
New Zealand. The SAS had recently been introduced into this unit and a
convenience sample of 42 nursing and medical staff performed paired ratings on
69 randomly selected adult ICU patients over an eight week time frame. The
mean patient age was 58 years, and 79% of patients were on continuous
infusions of Propofol. Intubated patients made up 91% of the sample. 74% of
patients were given the same SAS score by the doctor-nurse pair. The weighted
kappa score for inter-rater agreement was 0.82 indicating very good agreement.
Of the 26% of scores where there was a difference, the two readings were only
one score apart. Most of the difference occurred around SAS scores of 1-2 and
3-4. Further analysis found no staff or patient variables to be statistically
significant in impacting on the ratings. The SAS was found to be a reliable
sedation-scoring tool in a general ICU when used by nurses and doctors of
varying experience. The implementation of the SAS should improve the quality of
sedation management in critically ill patients, facilitate communication between
nurses and medical staff with regard to the effectiveness of sedation regimes,
and assist with the development of optimal sedation and analgesia guidelines for

ICU patients.
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Chapter 1- Introduction

The word ‘sedate’ is derived from the Latin word sedare, which means ‘to calm’.
It is a non-specific word used to explain the action of an agent as it moves a
patient toward a calm relaxed state. It is estimated that 90% of critically ill
patients require sedation and analgesia for at least part of their stay in an
Intensive Care Unit (ICU) (Devlin, Fraser, Kanji, & Riker, 2001). For some
patients sedatives are used to provide intermittent respite from mild anxiety whilst
for others it is essential in addressing more significant anxiety or agitation and

ensuring physiological stability.

This thesis is reporting on a study looking at the reliability of the Sedation-
Agitation Scale (SAS) which has been introduced into the ICU at Wellington
Hospital. This tool is used to assess patients’ behaviour and quantify the degree
of sedation and agitation which would enable the sedation goal for individual
patients’ to be determined. This chapter provides an overview of the complexity
of the issues surrounding sedation management in ICU. It is acknowledged that
the terms ICU and critical care are often used interchangeably in the literature

and this is also the case throughout this thesis.

Although non-pharmacological techniques (e.g. correct positioning, minimising
noxious environmental stimuli, re-establishing sleep cycles, frequent re-
orientation, reassurance, and relaxation techniques) are essential, they may not
be enough to ensure patient comfort single-handedly. Often sedative medication
is also necessary. Sedation can minimise agitation, promote synchronised
breathing with the ventilator, and assist to relieve anxiety and discomfort
associated with the highly technological environment of the ICU. Sedation is
therefore an integral part of the management of many critically ill patients. It is
recognised that it is difficult to consider sedation without also considering
analgesia because both are frequently required to provide comfort for patients.

Sedatives are often used in conjunction with analgesics to manage anxiety and
1



agitation beyond the point of pain alone. However, this thesis pertains to sedation

assessment only.

Despite the fact that sedatives are used commonly in ICUs internationally, two
questions remain; how do we know whether these sedation regimes are
effective? And how do we move beyond the simple administration of sedative
medication to the regular and consistent evaluation of the efficacy of sedation
management? Recently notable complications of sedation practices have been
identified and efforts to alter these practices in ICUs have begun. There are
substantial international differences in the clinical use of medications for sedative
therapy and analgesic control; likewise in the use of sedation scales to assess
levels of sedation (Botha & LeBlanc, 2002; Magarey, 1997; Soliman, Mélot, &
Vincent, 2001). These practices may also differ within countries depending upon
the population of patients and the culture of individual ICUs. The spectrum of
differences is an indication of how difficult it is to manage sedation in critically ill
patients and how in a time of evidence-based practice a ‘gold standard’ for
sedation management has yet to be identified. There are a vast number of
factors which influence how sedation in ICU is managed, both on a micro and
macro level. Nurses have a key role to play in the sedation management

practices as they are continuously at the bedside of a critically ill patient.

Sedation management has two elements; the assessment and the
prescribing/administration of sedation. These are intertwined, nurses and doctors
require knowledge of both in order to provide safe and appropriate care to their
patients. Increased appreciation of the role of sedation has developed an
awareness that subjective assessments of individual patients, even when
considering objective components (such as heart rate and respiratory rate), is not
enough to consistently determine the effectiveness of sedation regimes. Sedation
can be more effectively managed with objective assessments and that has led to
the development of sedation-scoring tools. Sedation-scoring tools aim to provide

a consistent way of assessing patient behaviour (that may range from deeply

2



sedated to wildly agitated) and titrating sedatives accordingly to achieve
predefined goals. In many instances it is nursing staff that carry out these
assessments and are then required to titrate medications. These tools assist to

objectify the subjective component of sedation assessment.

Many sedation-scoring tools, however, have not been established as reliable
instruments for use clinically. This does not mean that they are unreliable, only
that formal reliability testing has not been carried out. Reliability testing is
important to ascertain the ability of an instrument to get the same results by
different observers, on different occasions, and/or by similar or parallel tests that
produce identical or similar results. Otherwise the instrument’s clinical application
will be negated. One tool which has reliability established is the Sedation-
Agitation Scale (SAS) (Riker, Picard, & Fraser, 1999) (see Appendix A). This tool
has been shown to be reliable in certain ICU contexts. The SAS uses a 7-point
scale to assess patient behaviours that indicates the spectrum of sedation from
whether a patient is unrousable to dangerously agitated. It is used to determine
the need for sedatives. The SAS is commonly used by nurses as they are
continuously monitoring critically ill patients and therefore are more likely to
become aware of subtle changes in patients’ behaviour. However nurses and
doctors require a common understanding of how the SAS works and what the
various levels mean to ensure that clinical decisions based on a SAS score can
be made appropriately and consistently. What is not known is whether the SAS is
reliable in ICUs outside of the United States of America (USA) or whether nurses
and doctors using the SAS rate patients similarly. These points and a detailed
description of the SAS are discussed further in chapters three and four. The
research question for this study consequently is; in the real world, with minimum
exclusion criteria and a randomly selected ICU population do nurses and doctors
in a tertiary level ICU rate patients’ using the SAS similarly? The aim of this
thesis was to determine whether the SAS when utilised in a tertiary level general
ICU in New Zealand was reliable and whether nurses and doctors had
congruence in their ratings. If nurses and doctors do not have a shared

appreciation of the terms used to describe sedation, a patients’ behaviour or a
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means of determining a patients’ level of sedation, then the SAS should not be

the basis upon which clinical decisions are made.

This study was undertaken in the general ICU at Wellington Hospital. This ICU
had introduced the SAS into clinical practice in February 2003. A three stage
process was planned for its implementation. The first stage was training all the
staff on the SAS and providing time for them to become familiar with the tool. The
second stage was to test the reliability of the SAS which is the aim of the project
reported in this thesis. If the SAS is found to be reliable, then the third stage will
involve staff using the tool to make clinical decisions regarding the management

of patient sedation.

Introduction of the Sedation-Agitation Scale to Wellington

In 2002, the possible introduction of a sedation-scoring tool to Wellington ICU
was first discussed between the senior nursing and medical group. There had
been concerns raised that some patients were over-sedated and consequently
took some time to wean from mechanical ventilation. After an extensive literature
search and an analysis of the literature, a ‘short-list’ of validated tools that may
be appropriate for the ICU were evaluated. This process was guided by a
systematic review published by De Jonghe et al. (2000). The choice of sedation-
scoring tools was then narrowed to two tools; the SAS and the Motor Activity
Assessment Scale (MAAS) (Devlin et al., 1999).

Selecting a health assessment tool can be very complicated. Instruments have
different advantages and disadvantages. For a tool to be appropriate for clinical
practice there are certain issues that need to be considered. Firstly, does the tool
require special skills or knowledge to administer? This was important in
considering the choices available with sedation-scoring tools as obtaining the
skills and knowledge may be costly or require specific training. It became evident
early in the evaluation of the literature that many of these tools would require an
education program for their use and when examining the literature only a small

number of instruments had been published with educational guidelines.
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Secondly, the cost of such an assessment tool needs to be considered. There
was a time and resource cost of implementing the SAS in Wellington ICU. As the
Clinical Nurse Specialist (CNS) of the ICU, there was my time spent searching
and evaluating the literature, and the time of educating over 100 staff in the ICU
and the cost of resources such as photocopying, inter-loaning of articles and the
development of education resources. An additional cost yet to be addressed,
now that the tool has been instituted in the ICU, is the 24-hour flow charts used
to record patients’ vital signs. If the SAS was found to be a reliable tool for use in
the ICU, then these charts would need to be altered to reflect the SAS.

Other considerations in assessing an instrument consist of the coverage of
sedation and agitation that each entails. Some sedation-scoring tools do not
consider agitation as part of the sedation continuum or it is mentioned only
briefly, whilst others focus on compliance with mechanical ventilation. It is
essential for individual ICUs to choose a tool that is appropriate for their needs
(Robins, 1995). Robins also suggests that if more than one tool is found to be
appropriate for an ICU then other issues such as the efficiency of the tool, the
clarity and acceptability of the tool and the reliability and validity of the instrument
should also be considered. This is why in Wellington ICU the staff were asked to
try the SAS and the MAAS in their clinical practice, to help determine which was
more acceptable for that particular unit. The information provided by the staff was
then evaluated against the reliability and validity of the tools that was presented
in De Jonghe et al. (2000). There is no one ‘perfect’ instrument. The choice made
by individual ICUs will depend very much on the culture of the ICU, the goals of

the tool and the resources available (Robins).

The SAS and MAAS were trialled in the ICU for a period of two months by a
small group of nursing staff. The nurses selected included; permanent night staff,
newly appointed staff nurses, experienced nurses and those doing a rotating shift
pattern. It was important that the ICU received appropriate feedback from a
sample of nurses that represented the range of the nursing population in the unit.

The nurses completed an evaluation while using the tools and commented on

5



their individual experience with each of the tools. The unanimous decision from
the nursing staff was the SAS was preferred over the MAAS. The reasons given
by the nursing staff included; its ease of use, simple clear language that the
nurses could identify with, and the behavioural descriptors at each level were
logical and easy to apply. The nursing staff also reported that they liked the
descriptors of agitation over the spectrum of severity that was contained within
the tool. Despite the fact that the SAS tool was developed in the USA, the nurses
in Wellington ICU found that it suited the culture of their unit and the language

used was familiar. The SAS was introduced into practice in February 2003.

Following the theory of Rogers (2003) certain characteristics of innovations as
perceived by staff help to explain the rate of adoption. Firstly, the relative
advantage is the extent that the innovation is perceived as superior to the current
idea or practice. Secondly, the compatibility is the degree to which the SAS may
be perceived as being in harmony with existing values, past experiences and the
needs of the ICU staff. Thirdly, the complexity of the innovation and whether it is
viewed as difficult to understand and use. Fourthly, the trialability is the extent to
which the SAS may be experimented with on a limited basis. Finally, the
observability, is the degree to which the effect of the SAS innovation is evident to
others. In summary innovations that are noted by the recipient as having these
components, are likely to be adopted more rapidly than other innovations
(Rogers).

All nursing and medical staff in Wellington ICU were educated on how to use the
tool, its purpose and the implications of its use in the unit. New staff to the unit
are provided with education on the SAS during their orientation phase. A copy of
the scale is available at every bed space and assessments are recorded on the
patient’s 24-hour flow chart. With so many caregivers assessing sedation and
agitation in the ICU at various times, it was essential that a tool was chosen that
had some established validity and reliability. For a scoring tool to be effective it is
important that the staff assessing patients and making clinical decisions, based

on those assessments, have an understanding of what is meant by each level of
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the sedation-scoring tool. The SAS was deemed one of the more reliable scoring
tools from Wellington ICU’s evaluation of the literature. Introducing a sedation-
scoring tool to the unit focused attention on sedation and agitation as a central
component of patient care. Whilst the tool is now being used in the ICU, the
intention was that clinical decisions were not to be based on the assessments
made from it. This was to allow time for the staff to become familiar with the tool

and to allow this research study to take place, to confirm its reliability.

Overview of the Thesis

This thesis presents the reliability study performed in Wellington ICU. This
chapter has introduced the thesis, the background and origin of the research
question. It also affords some background to how the SAS was introduced into
practice in the Wellington ICU. Chapter Two provides some insight into the socio-
historical context of ICUs and some of the forces impinging on the ICU
environment that influence practice. It also provides a justification for the
relevance of the research question, namely that nurses and doctors practice
differently, have different responsibilities and this may have an impact when they
are using the SAS. This chapter also considers the impact of nursing and
technology in ICU and the influences on nurses’ clinical decision-making which in
turn may influence how nurses assess patients using the SAS and manage their

sedation needs.

Chapter Three provides further detail to the background discussion of this thesis
by identifying the place of sedation in intensive care; its aims, risks and benefits,
and what role sedation has in altering the stress response. This is essential as it
reveals the complications of sedation practices that can occur. There is also an
examination of how nurses assess patients’ sedative needs and the complexities
of managing sedation in critically ill patients. Finally a discussion of sedation-

scoring tools is provided and a detailed introduction to the SAS.



Chapter Four is an analysis of the published literature surrounding the SAS. It
focuses on two key studies which have previously tested the inter-rater reliability
of the SAS in various settings and with various participants. This chapter
identifies the gaps in the literature surrounding the SAS and limitations of the
previous research. All of which provide for the origin of this research question

and research design.

Chapter Five provides the methodology and study design; the foundation of
reliability, measurement error and true score theory. The second section of the
chapter conveys how the methodology was applied to the research design. This
study is a quasi-experimental design, performed in a natural ICU setting. The aim
of the study, null hypothesis and research question are presented along with
details of the data collection tool used, the process of the ratings and how the

data was analysed.

Chapter Six then presents the findings of the study along with descriptions of the
demographics of both the staff and patient participants. Graphs and figures are
used to summarise the data. Chapter Seven subsequently takes these findings
and reflects on them with a discussion on what the results mean for the research
and for clinical practice. Recommendations for further research and clinical
practice are presented, along with a consideration of the limitations of this study
and the SAS, and a reflection on the research process. Finally the conclusion
brings together the key themes that have evolved throughout this thesis and

justify the importance of this research study.



Chapter 2- The Context of Intensive Care

Before further consideration of sedation management in the Intensive Care Unit
(ICU) can be contemplated it is important to give some insight into the socio-
historical context that shapes intensive care in New Zealand and internationally.
This history illustrates the influence of the biomedical model on nursing practice
within ICUs and demonstrates how nurses are still able to practice using their
own philosophies and in a holistic manner. The wider contextual issues influence
both nursing and medical practice in the critical care environment and assist to
explain why sedation management is so complex. These contextual matters also
provide justification for how nurses and doctors practice differently and why this
difference may mean there is an impact on how each professional may assess
sedation in the ICU. This chapter considers the role of nursing and technology in
the ICU, the influences on clinical decision-making taking into account the impact
of experience and nurses intuition, and provides examples of how nurses and
doctors interact and use various health tools to inform their practice. It is
important that these influences on clinical decision-making are considered before
examining the role of sedation in the ICU as they may have a significant impact
on how practice decisions are made by nurses and doctors, such as, in

assessing patient’s sedation and the resulting action of titrating of sedatives.

The Socio-Historical Context of Intensive Care

Specialist critical care units are a comparatively new phenomenon even though
the importance of a nominated area for close observation of acutely unwell
patients was initially recognised in the nineteenth century (Nightingale, 1863). As
the advantages of concentrating the most seriously ill patients and skilled staff in
one place became recognised, ICUs developed from the post-operative recovery
rooms and respiratory units of the 1920s, 1930s and 1940s. The emergence of
ICUs corresponded with the development of techniques of artificial ventilation,
cardio-pulmonary resuscitation and increasingly complicated surgical and
medical procedures (Seymour, 2001). There was also awareness that during the
9



polio epidemic of 1948-1953 intermittent positive pressure ventilation (IPPV)
along with a tracheostomy tube and a hand inflated rubber bag on an
anaesthetised patient was a useful treatment for bulbar poliomyelitis. This
innovative method of managing respiratory failure opened the operating theatre
doors giving anaesthetists a new role in the care of the critically ill. This is
regarded as the beginning of intensive therapy (Gilbertson, 1995). IPPV then
replaced the previous ineffective attempts of introducing air into the lungs.
Moreover, the new method was more flexible and user-friendly than the giant
‘iron lung’ used formerly to treat people with chronic respiratory failure
(Trubuhovich & Judson, 2001). Following the early success with IPPV it quickly
became applied to thoracic surgery, general surgery, tetanus, and crush chest
trauma. The movement of anaethetists from the operating theatres to the post-
operative (recovery) environment was further stimulus for the growth of ICUs.
The anaethetists’ knowledge enabled the development of biochemical,

haematological and physiological monitoring to an unparalleled extent.

In New Zealand the first ‘respiration unit’ was established in December of 1957 at
Auckland Hospital. Inadequate breathing from poliomyelitis had been treated in
New Zealand by ventilators prior to World War Two; however these were ‘iron
lung’ ventilators. The first IPPV ventilator was not acquired until the late 1950s
and was mostly used to manage patients during the poliomyelitis and tetanus
epidemic. The founding Intensivists of New Zealand were infectious disease
specialists with support from anaethetists (Trubuhovich & Judson, 2001). ICUs

then opened in other New Zealand hospitals over the following decade.

The first ‘iron lung’ was purchased for Wellington Hospital in 1938, for the
treatment of poliomyelitis. Until 1962 Wellington had no recovery room or an ICU.
Patients were recovered outside the theatre doors or in the wards. In 1963
Doctor (Dr.) Cam Barrett came to Wellington and was given the task of caring for
various medical and surgical patients who required ventilation in wards scattered

through out the hospital. There were two ventilators available for his use. He
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trained nursing staff to care for these patients in the wards until in 1964 the first
ICU was opened with the support of a physician, a general surgeon and Dr.
Barrett (Trubuhovich & Judson, 2001). A nationwide Postgraduate Intensive Care
Nursing Course commenced at Wellington Hospital in 1968. This recognised the
pivotal role of nurses in intensive care. The nurses were lectured by medical staff
from the newly emerging special units (renal, coronary care and cardiothoracic)
and Dr. Barrett convened the course. Eight registered nurses from around New
Zealand took the first six-month course. It has continued annually since, recently

becoming a university advanced practice (postgraduate) certificated course.

The United States of America (USA) saw a more rapid and initial development of
intensive care than was observed in other parts of the western world. This was in
part driven by the USA health funding system of health insurance. The ready
adoption of ‘technologies of rescue’ (new drugs and procedures for treating
multiple organ failure and sepsis) (Reiser, 1992) in the USA resulted in the
character of ICUs in that country varying from that of the United Kingdom (UK)
and New Zealand. Firstly, units in the USA tend to be much larger. ICUs of
twenty beds or more are the norm, while in New Zealand ICUs tend to be
smaller, ranging from four to 20 beds. Similarly ICUs in the USA are more
uniformly spread across the country. In New Zealand the availability of ICUs is
not uniformly spread, although it is an established principal of the Ministry of
Health that all hospitals have access to some form of intensive care facility.
Another significant difference between New Zealand and other ICUs
internationally is the character of the patient caseload. Seymour (2001) suggests
the USA patient demographics show more variation than in the UK, with a trend
of patients who are either far more or less ill than would be the case in the UK. It
is not clear how New Zealand’s ICU patient group compares internationally as no
published benchmarking was located. Benchmarking is a relatively new concept
and Capital and Coast District Health Board (C&CDHB) has only recently started

collecting data from a quality assurance point of view.
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One of the distinguishing characteristics of contemporary intensive care
throughout the western world is the crucial role played by nursing staff. In New
Zealand as in the UK, ICUs are staffed traditionally according to a 1:1 nurse to
patient ratio, whereas in the USA the ratio is more variable. This is in part due to
different supportive roles in the USA, for example, respiratory technicians who
manage ventilation. ICU nurses work alongside medical staff in an uncommonly
close and often interchangeable way in New Zealand, with few or no supportive

technical roles.

Lynaugh and Fairman (1992) suggest that the ICU symbolises a contemporary
preoccupation with the mastery of disease, the annihilation of an ‘untimely death’
and the prolongation of life. ICU has become the location to which physicians
refer a patient when they stand at the verge of death and are past the scope of
conventional treatment. Patients with progressively more complex surgical
procedures have required admission to ICU as an essential and routine part of
their post operative care. ICU also has a role to play in the palliative care of
patients, in caring for patients with enduring conditions such as AIDS and
invasive cancers. A spill-over effect of ICUs can now be seen with treatments
that were once restricted to specialised units now becoming integrated into
ordinary practice within hospital wards (Seymour, 2001), for example non-

invasive ventilation techniques.

The type of patient admission to adult ICUs tends to reflect both demographic
patterns of the country and the hospital population as a whole. A trend seen in
New Zealand and internationally is the growing percentage of elderly intensive
care patients suffering from an acute exacerbation of chronic iliness, rather than
from the consequence of an infectious disease or acute trauma. Despite the fact
that the patient mix of ICUs may differ, there are tensions (which are perhaps a
central feature of current hospital care) caused by financial limitations,
demography and technology that are encapsulated in an acute way within the

ICU. Here, patients who would have died previously from conditions may now
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potentially survive. This impacts on the resource allocation of health funding
within a community. Nevertheless as yet, there is still an unpredictable and
unknown patient outcome to much intensive care management (Audit
Commission, 1999; Koch, Rodeffer, & Wears, 1994; Ridley, Biggman, & Stone,
1990). Broad debate has developed over the rationing of ICU services and being
more efficient with the funding and technology available (including sedation). This
discussion has developed alongside a parallel debate about the most appropriate
ways of stopping the delivery of futile therapy. This debate will continue for some
time as ethical principals are challenged and reviewed along with the boundaries

of intensive care.

Today there is considerable diversity in the nature of ICUs around the world.
Various ICUs include specialty units such as; neurosurgical, cardiothoracic,
paediatric, neonatal, burns, trauma, coronary care, and more general ICUs such
as surgical, medical and general ICUs. These vary depending on the population
needs of the country. This study was undertaken in a tertiary general ICU that
included specialties such as paediatric, cardiothoracic, neurosurgical, burns and
trauma. The only other ICUs within Wellington Hospital were a neonatal unit and

a high dependency coronary care unit.

Alongside the evolution of a contemporary critical care unit, to a large extent
commentary focuses on the technological environment with its system of tools,
knowledge and skills. Many of these commentaries in this fashion neglect
nursing care, rendering the nurses work invisible or unacknowledged. The critical
care nurse has an important role to play in how technology is managed and
balanced with the human side of ICU. The nurse brings together the science and
the art of nursing to provide a holistic focus to care in the ICU. The uniqueness of
how the nurse provides this balance to nursing practice is discussed in the

following section.
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Nursing and Technology in Intensive Care

ICU nurses have been criticised in the literature for being immersed in a
biomedical model of practice in which the emotional and social nature of the
nursing and patient experience are ignored or undervalued (Dean, 1998). As
discussed previously, the first ICU nursing course run at Wellington Hospital was
co-ordinated by an anaesthetic consultant and much of the nursing orientation to
ICUs was biomedically based. However, today new staff to Wellington ICU have
already had at least two years postgraduate experience and now come with a
university based nursing education and knowledge underpinning their practice.
This foundation provides some balance to the biomedical environment of the ICU
they are entering. Seymour (2001) in her study views medicine as the context
within which nursing practices and within which it must shape its relationships
with patients and their families. Benner and Wrubel (1989) argued however, that
nursing is dually constituted: first by the technical-medical needs and secondly by
strategies that nurses use in ICU to integrate the ‘whole person’ into what may be
viewed as a depersonalised circumstance. This is the science and art of nursing
at work. Achieving