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Summary 


The importance of high quality pain treatment and sedation in the intensive care unit 
 (ICU) is well documented. Stressful and uncomfortable daily medical and nursing 
 interventions constitute an important part of ICU treatment. Critically ill patients treated 
 on mechanical ventilation therefore generally need both pain treatment and sedation. A 
 shift from deep to light sedation has been introduced into ICU treatment, allowing the 
 ICU patient to be awake and breathe spontaneously. The major advantages of this 
 approach are decreased ventilator time and that the patient is able to communicate pain 
 and discomfort, to describe treatment effects, and to mobilize. Despite the proven benefits 
 of this strategy, a substantial incidence of suboptimal analgesia and sedation is 


documented, and ICU professionals struggle to implement feasible methods that support 
 this approach. The application of pain treatment and sedation guidelines, assessment tools, 
 and daily sedation interruption is strongly recommended, but is still not routine in the 
 ICU. In 2007, there was a lack of knowledge about pain treatment and sedation practice 
 in Norwegian ICUs, and there were no indications that Norwegian practice was better 
 organized than in other countries. The aim of this dissertation was to study the processes 
 of analgesia and sedation in intensive care. This was accomplished by a national survey 
 and the implementation of a systematic approach in two Norwegian ICUs. The purpose 
 was to achieve an accurate balance between adequate pain treatment and sedation in 
 critically ill mechanically ventilated patients, and to recognize delirium at an early stage.  


The first empirical study was a national survey that aimed to describe Norwegian 
 ICU nurses’ and physicians’ perceptions of practice, cooperation, and problems in the 
 daily use of procedures for analgesia and sedation in ICU (study I). One nurse and one 
 physician representing each of the 54 Norwegian ICUs were included. In the second 
 empirical study, a prospective descriptive two-site study was developed to explore the 
 effect of introducing a systematic approach to pain, sedation and delirium management in 
 the ICU by the implementation of four assessment tools (study IIa and IIb). Frequency of 
 pain and sedation documentation, the number of days when a sedation level was 


prescribed, patients’ levels of pain and sedation, and the amount of analgesics and 
sedatives used were documented for 39 patients corresponding to 281 ICU days before 
implementation of the tools versus 139 patients corresponding to 958 ICU days after 
implementation (study IIa). This substudy also included data from a questionnaire 
completed by 55 ICU nurses before and after implementation on their perceived benefit 



(12)of the assessment tools. In substudy IIb, we also tested the usefulness of the Confusion 
Assessment Method for Intensive Care (CAM-ICU) in the ICU population and described 
the incidence of delirium in the same cohort. Finally, through the use of focus group 
interviews we explored how 14 ICU nurses at the two study sites experienced their ability 
to perform clinical judgments of patient pain, sedation and confusion levels 1 month and 
3 months after implementation of assessment tools, and how the tools influenced these 
judgments (study III).  
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Introduction 


The empirical foundation of this dissertation is built upon qualitative and quantitative 
 published research findings between 1990 and 2008. In the early phase of this literature 
 review, we discovered a lack of information about Norwegian intensive care unit (ICU) 
 analgesia and sedation practice. Simultaneously with the theoretical work, we therefore 
 conducted a national survey in autumn 2007. Based on up-to-date research and relevant 
 information from the national survey on Norwegian ICUs’ need for improvement, an 
 implementation study focusing on a systematic approach in the field of ICU pain 
 treatment and sedation began in January 2009. At that time, pain had been identified as a 
 stressor for many intensive care unit (ICU) patients, and unrelieved pain was shown to 
 disrupt and interfere with the ICU patients’ circulation and respiration and thereby 
 contribute to prolonged mechanical ventilation and immobilization (Desbiens et al., 1996; 


Epstein & Breslow, 1999). The intensity of pain was described as moderate to severe by 
 more than 50% of critically ill patients (Puntillo et al., 2001; Stanik-Hutt et al., 2001; 


Gelinas, 2007). Published research reported a poor frequency and quality of pain 
 assessments in the ICU population (Chanques et al., 2006; Payen et al., 2007; Ouimet et 
 al., 2007a), and that pain remained under-treated (Gelinas et al., 2004; Gelinas, 2007). 


Furthermore, potential for improvement in ICU sedation was reflected in the significant 
 incidence of oversedation reported (Martin et al., 2005; Payen et al., 2007; Weinert et al., 
 2007). Studies showed that optimized sedation management improved patient outcomes, 
 and that oversedation prolonged patients’ time to recovery (Kollef et al., 1998; Fraser & 


Riker, 2007). Oversedation could be avoided in cases where nurses and physicians had 
 defined common goals and titrated and evaluated patients’ analgesics and sedative needs 
 individually (Brattebø et al., 2002). It had also been suggested that excessive sedation 
 could be avoided by daily interruption of sedation and by the use of valid assessment 
 tools (Kress et al., 2000; Jacobi et al., 2002; Payen et al., 2007).  


The ICU nurse’s role in the processes of pain treatment and sedation is to 
complete independent assessments and evaluate observed effects of analgesics and 
sedatives intended to achieve pain relief, an appropriate level of consciousness and 
tolerance for each patient, and early detection of delirium. The use of pharmacological 
and non-pharmacological interventions is essential for patient safety and comfort, and 
therefore constitutes a major part of the ICU nurse’s work. Since analgesics and sedatives 



(14)in ICU are drugs with potentially serious side effects, nurses bear a large responsibility in 
 maintaining and developing the quality of pain treatment and sedation.  


Research among long-term sedated critically ill patients on mechanical ventilation 
 (MV) has revealed negative experiences such as memory delusions, anxiety, delirium, 
 and post traumatic stress syndrome. This has been partly explained by inadequate pain 
 treatment and oversedation (Jones et al., 2001; Ely et al., 2003; Samuelson et al., 2007; 


Girard et al., 2008a). The importance of a systematic approach to the detection of 
 delirium in the ICU at an early stage is evident, and it has been strongly recommended 
 that delirium should be assessed and treated as a part of the analgesia and sedation regime 
 (Jacobi et al., 2002; Ely et al., 2004a; Ely et al., 2004b). Delirium in critically ill patients 
 has proved to be a marker of mortality (Ely et al., 2004a; Lin et al., 2004), increased 
 hospital stay (Ouimet et al., 2007a), and long-term cognitive impairment (Jackson et al., 
 2004). Clinicians often fail to detect delirium in ICU patients because systematic 
 assessment is not performed (Ely et al., 2004b).  


Results from studies stress the importance of high quality pain treatment and 
 sedation in ICU (Kress et al., 2003; Payen et al., 2007; Sessler & Varney, 2008). 


Systematic evaluation and documentation of pain, sedation and level of confusion have 
 been emphasized as important steps in providing adequate pain relief and comfort 
 (Sessler & Varney, 2008), and have been associated with positive outcomes (Ely et al., 
 2004b; Chanques et al., 2006; Payen et al., 2007). Optimizing pain and sedation practice 
 is a recognized quality marker for ICU treatment (Jacobi et al., 2002; Jones et al., 2001b). 


This includes the use of assessment tools that help nurses and physicians to adjust and 
 evaluate pain treatment and sedation in ICU, and to detect delirium at an early stage.  


The existing results from the approach of light sedation studies including frequent 
 monitoring of pain, sedation and confusion have indicated a positive effect on a wide set 
 of clinical outcomes (Brook et al., 1999; Kress et al., 2000; Kress et al., 2003; 


Schweickert et al., 2004). Promising results from a study in 2004 (Brattebø et al., 2002) 
demonstrated that relatively simple changes in sedation practice in a Norwegian ICU 
were both effective and achievable. However, the evidence regarding analgesia and 
sedation in ICU indicates that the integration of the routine use of written protocols and 
subjective scoring systems is difficult to incorporate into daily routines (Tallgren et al., 
2006). 



(15)Information about the collaboration between physicians and nurses in Norwegian 
 ICU’s when using pain and sedation assessment scales and protocols was incomplete in 
 2007 when the development of this doctoral study started. At that time, European studies 
 supporting the need for balanced pain treatment and sedation in ICUs showed that 
 treatment regimes and choice of medication differed widely and required improvement 
 (Soliman et al., 2001; Samuelson et al., 2003; Martin et al., 2005; Egerod et al., 2006). 


The application of pain treatment and sedation guidelines and assessment tools was not 
 routine, and daily sedation interruption was rarely in use. Previous pain treatment and 
 sedation surveys have focused on the use of various medications and regimes. What had 
 not been fully explored was the process of clinical judgment used by nurses and 
 physicians to assess patient needs and how they work together in achieving a defined 
 level of pain and sedation for the ICU patient (Egerod, 2002; Egerod et al., 2006). The 
 present dissertation focuses on the lack of consensus in ICU pain treatment and sedation, 
 the effect of a systematic approach, and how this influences nurses’ clinical judgment. 


The overall aim was to assess, intervene in and support the processes of analgesia and 
 sedation used by nurses and physicians in the clinical ICU field, in order to achieve an 
 accurate balance between adequate pain treatment and sedation in mechanically 
 ventilated patients, and to recognize delirium at an early stage. 


A combination of quantitative and qualitative methodological approaches was 
 used. From a professional point of view, the assumptions of this dissertation have been 
 related to general features of the unforeseen situation of the acute critical illness in the 
 ICU patient and the high technology environment. Hence, for me as a researcher, the 
 quantification of the patients’ levels of pain, sedation and confusion is one approach to 
 study this field. Structured observation and documentation by nurses and physicians are 
 significant means of acquiring knowledge, and strongly associated with their clinical 
 judgment. Treatment decisions based on multidisciplinary communication and 


collaboration are important factors in correcting interventions and achieving a systematic 
approach. The intention of this dissertation has been to describe pain treatment and 
sedation practice, and to indicate associations between the documentation of defined 
treatment goals and actual practice. By adding a focus group interview study, we aimed 
to expand knowledge in the field of assessing ICU patients’ analgesic and sedative needs. 



(16)Organization of the dissertation 


In chapter 1, I described the background for this dissertation. An overview of study aims 
and research questions, and a table reviewing the empirical studies included is outlined in 
chapter 2. Chapter 3 presents a more in depth description of ICU pain treatment and 
sedation in mechanically ventilated patients. This includes a description of clinical 
judgment, and a review of the literature up to the study onset, illustrated by a model 
showing the linkages between research and practice. To get an overview of the field of 
ICU pain treatment and sedation, and to prepare the implementation of a systematic 
approach, I have chosen to describe central concepts and main relationships illustrated in 
the model thoroughly. In chapters 4 and 5, the methodology of the empirical studies is 
presented, followed by a summary of the results. Based on the results from the empirical 
studies included in the dissertation, a discussion is presented in chapter 6. This includes a 
section with an updated review of the literature up to 2012 that supports the main 
relationships illustrated in the model in chapter 3. Chapter 7 presents conclusions, 
implications for clinical practice, and future perspectives.   
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Aims of the study 


The specific aims and research questions (RQ) were as follows: 


1. To describe practices and cooperation among Norwegian ICU nurses and physicians in 
 the everyday use of procedures for analgesia and sedation in mechanically ventilated 
 patients.  


RQ1: What characterizes Norwegian nurses’ and physicians’ knowledge, practices and 
 attitudes related to pain treatment and sedation in intensive care? 


2 a) To describe the effects of introducing a systematic approach to pain and sedation 
 management into the ICU 


2 b) To register the nurses’ opinions regarding the importance of the selected tools for the 
 quality and safety of the routines before and after the implementation 


2 c) To study the incidence of delirium by the use of a confusion assessment tool in two 
 Norwegian ICUs 


RQ2: In what way will the implementation of pain and sedation assessment tools 


influence how physicians prescribe and nurses document patient pain and sedation levels? 


RQ3: What is the incidence of delirium among ICU patients in two Norwegian ICUs? 


RQ4: How useful is the confusion assessment tool in an ICU population? 


3. To examine how nurses’ experienced their ability to perform clinical judgments of 
 patient pain and sedative needs after the implementation of four assessment tools, and 
 how the tools influenced these judgments.  


RQ5: What is the nurses’ perceived usefulness of instruments implemented to assess 
patient analgesic and sedative needs? 



(18)Overview of the studies in the dissertation 


In the early phase of the work for this dissertation, I discovered a lack of information 
 about Norwegian ICU analgesia and sedation practice. I therefore conducted a national 
 survey in Autumn 2007. Based on a literature review and results from the national survey 
 on the need to improve this in Norwegian ICUs, a two-site implementation study 
 focusing on a systematic approach in the field of ICU pain treatment and sedation was 
 developed and began in 2009. This included a study of the incidence of delirium by the 
 use of a confusion assessment tool. During the implementation phase, nurses at both 
 study sites were interviewed twice in focus groups (table 1).  


Table 1  Overview of the aims and design of the study and of the source of data 


 Aim  Design  Source 


Study I  To study Norwegian ICU nurses’ 


and physicians’ perceptions of 
 practice, cooperation, and 
 problems in the daily use of 
 procedures for analgesia and 
 sedation in ICU. 


National survey with 
 descriptive and 
 comparative design 


Nurses and anesthesiologists 
 representing Norwegian 
 ICUs treating mechanically 
 ventilated patients for >24 
 hours 


Study 
 IIa 


To study the effect of introducing 
 a systematic approach to pain, 
 sedation and delirium management 
 into the ICU by the 


implementation of four assessment 
 tools. 


1. Prospective descriptive 
 two-site study 
 2. Questionnaire 


1) Documented pain 
 treatment and sedation data 
 in ICU patients before and 
 after implementation 
 2) Nurses from both ICUs 
 responding to a questionnaire 
 before and after the 
 implementation of tools 
 Study 


IIb 


To test the usefulness of a 
 confusion assessment tool in our 
 ICU population and to describe the 
 incidence of delirium 


Prospective descriptive 
 two-site study 


Confusion assessment scores 
 from ICU patients included 
 in study IIa 


Study 
 III 


To examine how ICU nurses 
 experienced their ability to 
 perform clinical judgments of 
 patient pain, sedation and 
 confusion levels after the 
 implementation of assessment 
 tools, and how the tools influenced 
 these judgments 


Qualitative: explorative 
 and descriptive study 


Experienced ICU nurses 
representing each study site 
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Pain management and sedation in the ICU  


The history of mechanical ventilation (MV) started with the use of prolonged manual 
 positive pressure ventilation in Copenhagen, at the time when the polio epidemic was 
 raging through Europe and the United States. Danish physicians made a breakthrough in 
 the treatment of patients dying from respiratory paralysis. In 1952, Bjørn Ibsen and his 
 team accomplished manual ventilation through a tube placed in the trachea of polio 
 patients (Lassen, 1953). These patients were awake but required intensive nursing care 
 while treated with their respiratory and circulatory failure. Later on, ICU treatment of 
 complicated illnesses has increased and the need for opioids and sedatives to make the 
 patients tolerate treatment and MV has been essential. For many years the approach of 
 deep sedation was well accepted among ICU nurses and physicians and they thought that 
 unconsciousness and no memories from the ICU stay benefited the patients’ outcome. 


Advances in medical treatment and technology have resulted in synchronized MV 
 adjusting for patients’ individual respiratory drive which is important in recovery from 
 critical illness. Heavy sedation and immobilization in mechanically ventilated patients are 
 now related to both short-term and long-term complications. The shift from heavy to light 
 sedation in ICU patients has been a major challenge in ICU treatment the last decades 
 (Riker & Fraser, 2009). 


Important goals in ICUs are to assist patients to endure all types of treatments and 
interventions with minimum impact on appropriate level of consciousness and tolerance 
(Nelson et al., 2004; Pun & Dunn, 2007). Most critically ill patients need MV and are 
continuously under stress. Pain treatment and sedation in ICU is therefore widely used 
and is often classified together in the literature (Egerod, 2002), yet they ought to be kept 
separate, as pain treatment and sedation often require different interventions. Analgesic 
therapy seems to have one common understanding, but for many ICU physicians and 
nurses the concept of sedation seems to be unclear, thus indications, interventions and 
outcomes become unclear (Egerod, 2002). So, in this chapter, the central concept 
encompassing the field of ICU pain management and sedation is clarified, with the 
intention of building a systematic approach to achieving the goal of an awake and 
cooperative patient. Furthermore, a model will illustrate the landscape of the extensive 
literature in the field as described in published research up to 2008, at the time of the 
study onset. The strength of the relationships between the elements in the model will be 
discussed, and give directions for the empirical studies in this dissertation.  



(20)To build an empirical foundation of the processes of pain management and 
 sedation in mechanically ventilated ICU patients, I conducted a review of the literature 
 before starting the study. The search strategy included searches in MEDLINE, CINAHL 
 and Cochrane, using MeSH headings (respiration, mechanical ventilation, pain 


measurement, analgesic, sedative, pain, sedation, clinical protocol, nursing assessment, 
 algorithms and practice guidelines) and textwords. In addition, the reference lists of 
 identified studies were examined. Studies published between 1990 and 2008 were 
 included. The search was not limited to randomized controlled trials because many 
 descriptive and observational studies have been published in this area, and provide 
 important information in the field of ICU pain treatment and sedation.  


Central concepts 


Pain and pain management  


In critically ill patients, pain is expressed both verbally and non-verbally and can be 
defined as any patient report or sign described as intense discomfort. This is consistent 
with the International Association for the Study of Pain that defines pain as "an 
unpleasant sensory and emotional experience associated with actual or potential tissue 
damage or described in terms of such damage” (Merskey & Bogduk, 1994). The intention 
of ICU pain management is to minimize and relieve patients’ pain, and to keep it at an 
acceptable level allowing the patient to rest and to mobilize if possible. This implies a 
multidisciplinary approach including routine discussions of choices of analgesics, 
analgesic adjuvants and non-pharmacologic interventions and the effects achieved. Pain 
intensity in adult ICU patients can be measured and scored on a Visual Analogue Scale 
(VAS), a horizontal 100mm line with anchors representing sensory extremes or a 
categorical Numeric Rating Scale (NRS), a horizontal 100mm line with anchors 
representing sensory extremes but with visual numbering from 0 to 100 (Jensen et al., 
1986; Jensen & Justic, 1995). Behavioral categories such as face relaxation and muscle 
tonus have been used as variables in pain measurement tools when patients are not able to 
communicate verbally. At the onset of our empirical studies in 2009, existing behavioral 
pain scales had not been fully tested with regard to reliability and validity (Ahlers et al., 
2008).  



(21)Sedation and sedation management 


The term ‘to sedate’ has its origin in Middle English, Old French and Latin, and means to 
 calm (Oxford Reference Online 2008). Sedation can be thought of as either a process or a 
 state. The process of sedation is sedation management that aims to reduce anxiety, stress, 
 irritability, or excitement by the administration of a sedative agent, drug or non-


pharmacological adjuvant. Sedation leads to alteration of sleep and wakefulness (Oxford 
 Reference Online 2008). A state of sedation is the result of the process that should be in 
 accordance with the sedation goal, and is completely dependent on the process of 
 sedation. 


The management of sedation has two primary intentions. First, sedation is 
 recommended to allow patients the ability to tolerate unpleasant diagnostic, surgical 
 procedures or nursing interventions, and to relieve anxiety and discomfort. Second, 
 sedation for uncooperative patients may expedite and simplify special procedures that 
 require little or no patient movement (Oxford Reference Online 2008). Examples of 
 sedation processes include the titration of an amount of sedative to attain the level where 
 the patient is able to tolerate the treatment (sedation goal). ICU patients’ need for 
 sedation and their actual levels of sedation can be measured by using valid sedation 
 assessment tools.   


The literature describes different types of sedation states (Marino, 2007, chapter 
 50). Only conscious and unconscious sedation are described in this dissertation. Patients 
 receiving conscious sedation are capable of rational responses, and they are able to 
 maintain their airway for ventilation. The hallmarks of conscious sedation are minimal 
 effects on the respiratory, cardiac and nervous system reflexes (Riker & Fraser, 2009). 


Patients receiving conscious sedation are cooperative, have stable vital signs (pulse, 
 respiratory rate, and temperature), shorter recovery room convalescence, and a lower risk 
 of developing drug-induced complications (ibid). Unconscious sedation is a controlled 
 state of anesthesia, characterized by partial or complete loss of protective nerve reflexes, 
 including the ability to independently breathe and respond to commands. The patient is 
 unable to cooperate, has fluctuating vital signs, prolonged recovery room convalescence, 
 and a higher risk of anesthetic complications. 


In the empirical studies in this dissertation, sedation assessment is adequate when 
 it is based on the Society of Critical Care Medicine (SCCM) clinical practice guidelines 
 for the sustained use of sedatives and analgesics in critically ill adults (Jacobi et al., 2002). 


An adequate level of sedation is defined as the level of sedation where the medical 



(22)condition is satisfactory and where the patient is able to tolerate intensive care without 
 feeling discomfort. This means that an adequate level of sedation is individual, and 
 differs between patients according to their clinical circumstances (Jacobi et al., 2002). 


Undersedation and oversedation cause several problems. Undersedation usually produces 
 changes in the level of consciousness as a consequence of stress and lack of sedation. 


These changes have adverse consequences for the outcome of ICU patients, and may 
 result in inadequate ventilation, hypertension, tachycardia and discomfort. Oversedation 
 often occurs as a result of accumulation of sedative and analgesic agents, and can be 
 associated with prolongation of mechanical ventilation and weaning (Kollef et al., 1998).  


 In order to avoid potential complications of both under- and oversedation, regular 
 assessment of the patient’s need for sedation is necessary by using a valid and reliable 
 sedation assessment scale, objective tools, or biomarkers.  


Treatment options and intervention 


The treatment options of analgesic and sedative needs can be divided into three groups: 


Analgesics and sedatives: 1) Morphine-like compounds for treating pain in critically ill 
 patients. 2) Drugs that depress the central nervous system (CNS) causing calmness, 
 relaxation, reduction of anxiety, sleepiness, slowed breathing, slurred speech, staggering 
 gait, poor judgment, and slow, uncertain reflexes. At high doses or when analgesics and 
 sedatives are abused, many of these drugs can cause unconsciousness and adverse side 
 effects (Oxford Reference Online 2008). 


Pharmacological adjuvant: Analgesics and sedatives given to achieve greater effects as a 
 supplement or potent combination medication. 


Non-pharmacological adjuvant: Complementary nursing therapies e.g. relaxation, 
 comfortable rest in bed, removal of noise, repeated information in short form, the 
 presence of significant others, light, music and mobilization. 


Symptoms of side effects  


Side effects are defined as any effects of a drug, chemical or other medicine that may 
occur in addition to its intended effect, especially an effect that is harmful or unpleasant 
(Oxford Reference Online 2008). The occurrence of side effects in ICU patients 
constitutes an important component in the planning of an appropriate pain and sedation 
treatment strategy. 



(23)Level of consciousness and tolerance  


Consciousness is a quality of the mind generally regarded to comprise qualities such as 
 subjectivity, self-awareness, sentience, sapience, and the ability to perceive the 


relationship between oneself and one's environment (Oxford Reference Online 2008). In 
 the ICU, the patients’ level of consciousness varies on a continuum between deep 
 unconsciousness, and awake and co-operative. The patients’ consciousness decreases and 
 fluctuates because of critical illness and intensive care treatment, but may also improve 
 towards the level of cognition (De Jonghe et al., 2003). Consciousness is most frequently 
 measured by the Glasgow Coma Scale (GSC) in the ICU. The Reaction Level Scale is 
 another instrument with a similar endpoint, and may also be used with intubated patients 
 and patients with ocular swelling (De Jong et al., 2005). Additionally, for patients in the 
 ICU, the level of consciousness may be scored on a valid tool that includes grades of 
 awakeness and, in some cases, the level of comprehension (De Jonghe et al., 2003). The 
 scores are defined as responses to instructions such as eye opening, handgrip, and 
 nodding and are important features in the assessment of the sedation level. GCS scores 
 should be documented separately from scores assessed by sedation assessment tools, 
 because the scores give different information. 


In the ICU setting, tolerance can be defined as the patient’s ability and capacity to 
 endure pain or hardship, to relax and cooperate while receiving MV and undergoing 
 intensive care treatment. Tolerance can be measured using a valid sedation assessment 
 tool based on levels of calmness, ventilator synchrony and face relaxation (De Jonghe et 
 al., 2003).    


Symptoms of delirium  


Delirium as a concept has been described in more than twenty different terms, and a 
 common nomenclature has been initiated (Morandi et al., 2008). The Diagnostic and 
 Statistical Manual of Mental Disorders (DSM IV) (American Psychiatric Association 
 2000) defines delirium as “a disturbance of consciousness with inattention accompanied 
 by a change in cognition or perceptual disturbance that develops over a short period of 
 time (hours to days) and fluctuates over time.” Delirium subgroups are based on possible 
 motor or psychomotor subtypes (Meagher & Trzepacz, 2000). Hyperactive delirium is 
 characterized by increased psychomotor activity and agitation versus the hypoactive 
 delirium described as reduced psychomotor activity and lethargy (Meagher et al., 2008; 


Peterson et al., 2006). A third variant of delirium, subsyndromal delirium, is described in 



(24)the literature as a state where the patient fluctuates unpredictably between hyper- and 
 hypoactive delirium (Ouimet et al., 2007b). Delirium has an acute onset and in ICU 
 patients the ability to handle information may vary, making the assessment of the state of 
 consciousness and cognition difficult. Delirium is diagnosed based on etiology: delirium 
 due to a general medical condition, substance-induced delirium, delirium due to multiple 
 etiologies, and delirium not otherwise specified when the etiology is undetermined 
 (Pandharipande et al., 2005). Different assessment tools have been developed to identify 
 delirium in ICU patients.  


It is important for ICU clinicians to recognize delirium at an early stage, and to 
 reduce the duration of delirium and the impact of risk factors for delirium in ICU, when 
 possible (Ely et al., 2001a). This means an aggressive approach in treating infections, to 
 avoid under- and over sedation, to keep the patient awake and alert and able to mobilize 
 as far as possible, and to support qualitative sleep patterns (ibid). 


The processes of pain management and sedation in ICU  
 The treatment of ICU patients is complex and therefore demonstrating that one 
 intervention leads to a certain effect may be confounded by different sources of error. 


Outcomes of analgesia and sedation may be related to outcomes of treatment in general. 


Examples are tachycardia or increased blood pressure that may be interpreted as 
 symptoms of stress and anxiety, but could in fact be side effects of drug treatment, 
 medical interventions and the consequences of critical illness in general. Research on 
 pain treatment and sedation in ICU also poses methodological challenges due to 


heterogeneity, small sample sizes and lack of blinding. An awake and cooperative patient 
 able to communicate improves the likelihood of treating pain and evaluating sedation 
 adequately. 


In 2008, the use of pain and sedation protocols with or without daily sedative 
interruption, and the use of assessment scales were the key recommendations that 
supported the right balance in ICU pain and sedation treatment (Kress et al., 2000; Jacobi 
et al., 2002; De Jonghe et al., 2005; Payen et al., 2007; Sessler & Varney, 2008). Early in 
my work with this dissertation I made a model to illustrate this extensive field of pain 
management and sedation in ICU. The model aimed to show the relationships suggested 
in the literature, between the assessment of the need for analgesia and sedation while on 
MV in intensive care, nursing interventions related to analgesia and sedation, treatment 
options and patient outcomes (figure 1).   



(25)Figure 1 Pain treatment and sedation in mechanically ventilated patients 


In 2008, the literature supported that higher patient functionality could be obtained by 
 finding the right balance between analgesia, sedation and side effects. If this were 
 achieved, critically ill patients would be able to tolerate the treatment given, to mobilize, 
 cooperate and feel comfortable. Some researchers also suggested that this could lead to 
 earlier discharge, fewer readmissions, increased satisfaction with care and enhanced cost 
 benefit ratios for the institution (Brook et al., 1999; Kress et al., 2000; Kress et al., 2003; 


Dasta et al., 2005). Based on the literature review, figure 1 displays essential elements 
 and relationships between pain and sedation management in mechanically ventilated 
 patients, interventions, treatment options and patient outcomes. This model illustrates as 
 described in the literature up to 2008 the complexity of decision-making and assessment 
 strategies in ICU pain treatment and sedation, and how nurses and physicians are 
 challenged in defining adequate treatment and achieving stated goals in mechanically 
 ventilated patients (Carson et al., 2006; Payen et al., 2007; Weinert & Calvin, 2007). 


Sedation treatment in ICU is related to pain treatment. Pain must be assessed and 
 treated in critically ill patients before giving sedatives as a substitute for adequate 
 analgesia (Chanques et al., 2006; Fraser & Riker, 2007). Both pain management and the 
 decision of a sedation goal represent important components of nurses’ and physicians’ 


assessments of the level of consciousness and degree of adequate sedation. In terms of 
this, the assessment of pain and sedation influences the choice of analgesia and sedation, 



(26)and leads to the choice of appropriate interventions with patient treatment options. The 
 treatment seeks to achieve the following patient outcomes as described in the model: 


1.  Achievement of an acceptable level of patient pain  


2.  Achievement of a prescribed level of patient consciousness (awakeness, 
 comprehension, calmness) 


3.  Achievement of a prescribed level of patient tolerance (ventilator synchrony, face 
 relaxation) 


4.  An early detection of the development of delirium  


5.  Decreased side effects of medications – related to patients’ report, patient sedation 
 level and physical symptoms 


The final step in the model is to continue reassessment of pain and sedation in accordance 
 with the ICU patients’ needs. The elements and relationships remain significant in 2012. 


In the following, a summary of relevant literature available at the time of the 
 development of the intervention will be presented, which justify the design of the 
 empirical studies in this dissertation. The model remains significant in 2012. In the 
 discussion chapter of this dissertation our results from the empirical studies and research 
 up to 2012 will be presented, based on essential elements and relationships illustrated in 
 the model (figure 1). 


Evidence supporting the processes of pain management and 
 sedation  


Initially, patient participation in pain management and the need for sedation is preferable, 
 but is often limited because of their severe condition and decreased ability to 


communicate their needs. A systematic approach including a strategy of multimodal 
 therapy and attentive care aims to put the ICU patient in a situation where the treatment 
 can be tolerated with satisfying pain relief and few or no sedative side effects. In a French 
 controlled study in a medical-surgical ICU, systematic evaluation of analgesic and 
 sedative needs indicated a decreased incidence of pain and agitation, duration of 


mechanical ventilation and nosocomial infections (Chanques et al., 2006). Several studies 
 have reported improved ICU outcomes after standardized assessment of patient’s needs 
 (Brook et al., 1999; Brattebø et al., 2002; De Jonghe et al., 2005; Payen et al., 2007). 


Nurses play a key role in assessing sedation, as well as determining the dosage and 
frequency in titrating analgesia and sedatives within prescribed limits (Walker & Gillen, 



(27)2006). However, studies have indicated that nurses underestimate pain and the level of 
 sedation (Weinert & Calvin, 2007) and they do not assess pain and sedation levels in ICU 
 patient by routine methods. In 2007, the patients needs for analgesics and sedatives were 
 mainly based on known and well established local practice and individual experience and 
 were not assessed and documented systematically (ibid).  


The four main relationships among the elements illustrated in the model include 
 pain and sedation management in ICU patients, interventions, treatment options and 
 patient outcomes (figure 1, page 25), and can be presented as follows: 


• Pain management, defined as pain assessment and the choice of analgesics, 
 pharmacological and non-pharmacological adjuvants, influences the prescription 
 of the patients’ daily sedation goal  


• The pain management and sedation goal directs nurses and physicians in 
 performing sedation management, defined as sedation assessment and choice of 
 sedatives, and pharmacological and non-pharmacological adjuvants  


• Pain management, sedation goal and sedation management influence how nurses 
 intervene with different options for the patient. 


• The treatment options lead to adequate pain relief, an accurate level of patient 
 consciousness and tolerance, early detection of development of delirium, and 
 decreased side effects of medications 


Pain management influences the achievement of the patients’ 


prescribed sedation goal  


Many results from research studies support the emphasis on initial provision of analgesia 
to achieve sedation goals and to maintain comfort in critically ill patients (Richman et al., 
2006; Devlin, 2008; Sessler & Varney, 2008). Pain is a common experience for most ICU 
patients (Puntillo et al., 2001; Stanik-Hutt et al., 2001; Puntillo et al., 2002; Gelinas, 
2007; Li et al., 2008) and an aggressive approach to managing pain has been strongly 
recommended. Pain in ICU patients is reported as under-treated and underestimated by 
nurses and physicians (Hamill-Ruth & Marohn, 1999; Gelinas, 2007). Pain management 
includes pain assessment and choices of analgesics, and pharmacological and non-
pharmacological adjuvants. The first step in providing adequate pain management is 
correct assessment. Patients self-reporting are the most valid pain measure, but many ICU 



(28)patients are unable to communicate their level of pain. In these cases, nurses have to 
 grade the pain level based on validated and reliable pain scales (Ahlers et al., 2008). In 
 unconscious patients where muscle relaxants are not used, muscle tone and facial 
 grimacing are good indicators for pain level and comfort (Ambuel et al., 1992; De Jonghe 
 et al., 2003; van Dijk et al., 2005). However, it is recommended to combine the 


assessment of pain behavior variables with NRS score by nurses to ensure that contextual 
 factors which may influence the patient are taken into account (van Dijk et al., 2005). 


Blood pressure and pulse may be affected by secondary interventions and high levels of 
 metabolic stress due to critical illness, and are no longer valid pain measures in the ICU 
 (Ambuel et al., 1992; De Jonghe et al., 2003; van Dijk et al., 2005). The validity, 
 reliability and feasibility of pain behavior assessment tools were still controversial when 
 the implementation study was started (Li & Puntillo, 2004; Ahlers et al., 2008). 


Distinct criteria for pain management in the ICU population are essential so that 
 sedatives are not used as a substitute for analgesia (Jacobi et al., 2002). Adequate 
 analgesia can reduce the need for sedatives in critically ill patients (Devlin et al., 2001; 


Kress et al., 2002; Puntillo et al., 2002; Bateman & Grap, 2003; Akinci et al., 2005). An 
 ICU patient who has adequate pain relief may not be in need of sedatives. Therefore, by 
 prescribing an individual sedation goal and systematically working towards an awake and 
 alert patient, the patient will be able to cooperate and to evaluate the effect of his or her 
 pain treatment. 


In general, assessment and documentation of pain in the ICU is incomplete. The 
 levels of pain are shown to be less frequently assessed than the type and quantity of drugs 
 administered (Payen et al., 2007). Systematic pain evaluation by nurses in ICU patients 
 should be routinely performed, and is related to a decreased incidence of pain and further 
 associated with a shorter duration of MV and a lower rate of nosocomial infections 
 (Chanques et al., 2006). 


Pain management and sedation goals are appropriately defined by using valid and 
 reliable tools and guidelines for sedation in intensive care. Clear sedation goals and 
 mutual understanding of realistic individual pain treatment and sedation goals contribute 
 to achieving a desired level of sedation for each patient (Jacobi et al., 2002; Schweickert 


& Kress, 2008). The overall goal is an awake and alert patient who is able to cooperate 
and mobilize, but a short-term goal where sedation is unavoidable because of critical 
illness is a part of ICU treatment. It is easier to assess and evaluate the patients’ needs for 



(29)sedation on a continual basis if pain and sedation are routinely assessed and a daily 
 sedation goal is set (Schweickert & Kress, 2008). 


European studies investigating the use of analgesics showed that anesthesiologists 
 mainly administered fentanyl as an analgesic (Soliman et al., 2001; Guldbrand et al., 
 2004). The route of administration was mainly reported as continuous infusions 
 supplemented by bolus doses as needed. The use of pharmacological and non-
 pharmacological adjuvants were not reported in these studies, but these strategies are 
 highly recommended in the SCCM’ clinical practical guidelines (Jacobi et al., 2002). 


Based on the findings above there seems to be growing evidence for an association 
 between pain management and sedation goals. 


Pain management and defined sedation goals direct nurses and 
 physicians in performing sedation management  


Pain management and sedation goals support the adequate assessment of sedation needs, 
 and systematic evaluation has been reported to result in more precise dosing and reduced 
 use of analgesics and sedatives (Muellejans et al., 2004; Akinci et al., 2005; Schweickert 


& Kress, 2008). In this way, it might be easier to make an appropriate choice of sedation, 
 and pharmacological and non-pharmacological adjuvants. A scholarly and well designed 
 nursing assessment of sedation needs can ensure enhanced patient outcomes, by guiding 
 therapy to a targeted sedation level and maximizing benefit and minimizing harm related 
 to the patients’ experience of being sedated and critically ill (Brook et al., 1999; De 
 Jonghe et al., 2005).  


European studies investigating the use of sedatives showed that midazolam was 
mostly the preferred sedative among anesthesiologists, closely followed by propofol 
(Soliman et al., 2001; Guldbrand et al., 2004), and mainly administered as continuous 
infusions supplemented by bolus doses as needed. In 2008, the use of adjuvants was not 
focused on in studies reporting the use and the effect of analgesics and sedatives in 
mechanically ventilated patients in the ICU. The use of non-pharmacological adjuvants 
that may be helpful to comfort a confused or agitated patient is poorly described in 
studies, including in mechanically ventilated ICU patients.  



(30)Pain and sedation management influence how nurses intervene 
 with patient treatment options. 


When adequate sedation is performed, the patient will receive the most appropriate 
 interventions. Nursing and medical intervention is defined as immediate action based 
 upon the need for sedation, reassessment when the peak effect is expected, and re-
 intervention if the sedation level is still unacceptable. The patients’ ability to 
 communicate and mobilize may be limited by extended sedation, and the clinicians’ 


ability to interpret physical examinations, especially for neurological injured patients, 
 may also be affected (Jacobi et al., 2002). The mental state in neuroimpaired patients may 
 be due to the patients’ physiological state or to sedation therapy causing unconsciousness, 
 and it is important to be able to differentiate between these. Structured sedation 


approaches have been demonstrated to decrease unnecessary testing of ICU patients 
 (Kress et al., 2000). These approaches have focused on the use of assessment tools, 
 protocol-directed sedation, and daily interruption of analgesics and sedatives (DIS). The 
 practice of DIS, which involves withholding all sedative medications once a day until 
 patients are awake, can limit oversedation (Kress et al., 2000; Girard et al., 2008a). 


Girard et al (2008a) combined the use of DIS and daily spontaneous breathing trials with 
 a wake up and breathing protocol. Patients in the intervention group spent more days 
 without breathing assistance than the control group, fewer days in ICU and fewer in 
 hospital, and had a lower mortality. Until 2008, the use of assessment tools was reported 
 in published surveys more often than the use of protocols, and the reported use of daily 
 interruption of analgesics and sedatives was low (Rhoney & Murry, 2003; Guldbrand et 
 al., 2004; Martin et al., 2005; Egerod et al., 2006; Mehta et al., 2006). 


Interventions by nurses and physicians lead to adequate pain relief, 
 an accurate level of patient consciousness and tolerance, early 
 detection of development of delirium and decreased side effects of 
 medications 


Pain release in the ICU patient is achieved by continuous titration of individual and 
 appropriate doses of analgesics, analgesic adjuvants, and by the use of non-


pharmacological interventions. There is a close connection between this treatment and the 



(31)prescribed sedation level and the systematic assessment of patients’ pain (Chanques et al., 
 2006). 


Due to advanced medical treatment, mechanically ventilated patients lack control 
 of their personal state of awakeness and comprehension. Nursing and medical 


interventions are those that facilitate the level of awakeness and comprehension and 
 reduce patients’ level of stress, based upon response measures throughout a continuum of 
 consciousness. The purpose is to achieve a level of consciousness that makes 


neurological examination possible and the patient able to communicate. This includes the 
 capacity to tolerate intensive care treatment without pain (Jacobi et al., 2002; De Jonghe 
 et al., 2003).  


Furthermore, in critically ill patients, nursing and medical interventions are those 
 that contribute to achieving a state of calmness, ventilator synchrony and face relaxation 
 (De Jonghe et al., 2003). Ventilator settings are adjusted so the patient is comfortable and 
 when oxygenation and ventilation are complicated, analgesia and sedation are titrated. 


Facial grimacing and muscle tone is observed to assess and treat stress and discomfort 
 (ibid). 


Delirium measures can be implemented by systematic observation and assessment 
 by nurses of changes in mental state or behavior in the patient, and checking, if possible, 
 to see whether the patient is oriented to person, time, and place. Further treatment efforts 
 should focus on assessing for the presence of known risk factors: “Both prevention and 
 treatment should focus on the reduction and/or elimination of predisposing and 
 precipitating factors. The theoretical goals of management are “to improve the patient’s 
 cognitive status and reduce the risk of adverse outcomes such as aspiration, prolonged 
 immobility, increased length of acute care, institutionalization, and death” (ICU Delirium 
 and Cognitive Impairment Study Group, 2008). Factors associated with delirium can be 
 divided into host factors, factors of critical illness and iatrogenic factors (Girard et al., 
 2008b). Effective treatment of delirium is based on treatment of the patient’s basic 
 diagnosis. Severe illness processes, the need for O2 supply and increased O2 demand may 
 lead to inadequate oxidative metabolism. This cascade leads to the development of 
 delirium, explained by the inability to maintain ionic gradients causing cortical spreading 
 depression (Maldonado, 2008a; Maldonado, 2008b). 


The goal of treating delirium with medications is increased tranquilization and 
decreased sedation (Shinn & Maldonado, 2000), proving the important association 
between sedation and delirium. Repeated reorientation of patients, a non-pharmacological 



(32)sleep protocol, early mobilization activities, timely removal of catheters, use of spectacles, 
 hearing aids, early correction of dehydration, and minimization of unnecessary 


noise/stimuli are all factors that contribute to preventing development of delirium (Girard 
 et al., 2008b). In ICU patients, intravenous haloperidol is the preferred drug for the 
 treatment of delirium (Jacobi et al., 2002; Maldonado, 2008a), but also atypical 


neuroleptics have been used (Schwartz & Masand, 2002; Pae et al., 2004). An association 
 between the use of Haloperidol and lower mortality was documented in a retrospective 
 study (Milbrandt et al., 2005). Randomized controlled trials have still not shown that 
 haloperidol or any other antipsychotic medications are effective in treating delirium 
 (Girard et al., 2008b).  


An intervention based on the patients’ level of pain, consciousness and tolerance 
 and with a focus on prevention and treatment of delirium contributes to avoiding 
 excessive or inadequate sedation and thereby minimizing pharmacological side effects. 


Pain and sedative interventions based on continuous assessment ensure that side effects 
 that still might appear are detected early and are treated properly. Continuous 


reassessment of pain and sedation management, choices of treatment and interventions 
 contribute to achieving the goal of an awake and cooperative pain relieved patient with 
 minimum pharmacological side effects. However, in ICU, many patients will experience 
 phases where communication is not easy because of critical illness and intensive care 
 treatment. In these cases nurses and physicians are challenged in the clinical judgment of 
 patients’ analgesic and sedative needs. Making decisions about pain and sedation 
 management in ICU constitutes an important aspect of this field, more than just the 
 choice between the analgesic and sedative categories. 


Clinical judgment 


Decision making and assessment strategies in ICU pain treatment and sedation are highly 
complex (Aitken, 2008). An interdisciplinary approach is recommended to achieve 
effective pain and sedation management (Sessler & Varney, 2008). Clinical judgment is 
an essential skill for practicing ICU nurses and physicians, and a requirement for making 
important qualitative distinctions. In ICU, a broad understanding and knowledge is 
needed to grasp and interpret the characteristics of the clinical situation rapidly, and to 
respond appropriately to patient symptoms. Nurses’ and physicians’ clinical judgment is 
an iterative process including multiple aspects of assessments, such as physiology, 
treatment options and impact of the treatment. In collaboration with pharmacists, 



(33)physicians prescribe adequate pain and sedation treatment dependent on relevant 
 information from nurses and the patients’ clinical signs.  


Within nursing research, Tanner (2006) has developed a model that describes 
 clinical judgment of experienced nurses (figure 2, page 34). The model was the result of a 
 review of 191 studies describing “clinical judgment” and “clinical decision-making” in 
 nursing. Tanner’s Clinical Judgment Model (CJM) may provide guidance for more than 
 expert nurses, e.g. others that focus attention on the field of ICU pain treatment and 
 sedation. In the CJM, clinical judgment is defined as “an interpretation or conclusion 
 about a patient’s needs, concerns, or health problems, and/or the decision to take action 
 (or not), use or modify standard approaches, or improvise new ones as deemed 


appropriate by the patient’s response” (Tanner, 2006; p.204). Ideally, clinical judgment in 
 ICU pain and sedation management includes frequent, routine assessments with reliable, 
 valid instruments, assessment-based interventions, reassessment soon after an 


intervention, and further intervention if necessary (Jacobi et al., 2002; Schweickert & 


Kress, 2008).  


In the following, the four aspects that direct the clinical judgment process among 
 nurses in Tanner’s model are exemplified in relation to experienced nurses’ clinical 
 judgment in the ICU. Noticing is the nurses’ initial grasp of the critical setting – a 
 function of their expectations of the patient’s acute severe illness. What nurses notice is 
 constituted by their knowledge of specific details related to the complexity of the ICU 
 patients’ situation and patterns of responses, and their experiences and value perspectives. 


Knowing the patient and his or her family is described as central in a nurse’s capacity for 
clinical judgment (Tanner et al., 1993). The interpretation of clinical situations is 
founded on different reasoning patterns and leads to an appropriate response. In our case, 
the recognition of the ICU patient’s pattern of response to pain and pain treatment and the 
need for sedation shapes the nurse’s interpretations. Assessment tools may support nurses 
in describing their judgment. To be able to recognize the patient’s need for relief and 
offer adequate treatment at all times, intensive care nurses build multifaceted systems by 
linking a broad range of cues and by applying different reasoning patterns (Ebright et al., 
2003). Discriminating between levels of pain, consciousness and discomfort in general 
and finding the right balance with analgesic and sedative treatment is difficult in patients 
with a reduced ability to communicate. The nurses’ previous experiences of care partly 
direct their assessment and interventions, defined by Tanner (2006, p. 204) as “What the 
nurses bring to the situation”. For example, nurses’ attitudes toward pain and values for 



(34)providing comfort are shown to influence their decisions about pain treatment and their 
 use of clinical practice guidelines for administration of sedation (Greipp, 1992; 


McCaffery et al., 2000; Slomka et al., 2000).   


Figure 2 Clinical Judgment Model (Tanner 2006) 
 Reprinted with the permission from SLACK Incorporated 


Systematic assessment can, however, help to clarify the patient’s symptoms, and to help 
 the nurse to differentiate between side effects of potent medications and psychological 
 reactions to being seriously ill. Analytical processes such as hypothetical-deductive 
 reasoning patterns may support different hypotheses, or the nurse may respond intuitively 
 to a given situation. In an ICU situation, this may be to administer an analgesic instead of 
 sedative based on interpretation of previous evaluations and pain level and sedation 
 scores. A significant component in the CJM is reflection. Reflection-in-action refers to a 
 nurse’s ability to read the patient’s response to medical treatment and nursing 


interventions. Reflection-on-action refers to viewing the situation afterwards as an 
 opportunity for clinical development and learning (Schön, 1983; Tanner, 2006). 


Confirmation by assessment measures that this intuitive response was correct 


consolidates the nurse’s position when it comes to the reflection-in-action component of 
CJM. Such reflection requires the skill to combine complex relationships, and is needed 
to read the patients’ responses to nursing and medical intervention in the ICU. Viewing 
the situation afterwards during reflection-on-action closes the CJM circle and causes the 
nurses critically evaluate their actions. Tanner’ explanation of “reflection” is in 



(35)agreement with the description of the act of reflecting-in-action and on-action by Schön’. 


His illustration of these two concepts can be viewed as the ICU nurses ability to describe 
 how they think when they are dealing with a situation, and how they make use of a 
 repertoire of personal knowledge and experiences and spend time exploring why they 
 acted as they did (Schön, 1983).  


Based on the evidence supporting the model (figure 1, page 25), we decided to 
intervene in and support the processes of analgesia and sedation that nurses and 
physicians use in the clinical ICU field in order to achieve a balance between adequate 
pain treatment and sedation in mechanically ventilated patients, and to recognize delirium 
at an early stage. The methods, data collection and data collected will be presented in 
chapter 4. The instruments implemented, implementation strategy and the educational 
session will be described, followed by a description of the data analysis. Validity and 
reliability is discussed, and the chapter closes with ethical and methodological 
considerations. 



(36)
Methods 


The empirical part of the dissertation includes two quantitative studies (study I and II), 
 and one qualitative study (study III).  


Study I 


Design, sample and data collection  


A cross-sectional national survey with a descriptive and comparative design, using postal 
 self-administered questionnaires was conducted in Autumn 2007. Two previous surveys 
 in Denmark formed the basis for the questionnaire (Christensen & Thunedborg, 1999; 


Egerod et al., 2006). Additional questions were developed to establish which factors 
 determined the clinician’s assessment and intervention when deciding on sedation and 
 analgesia. The survey included 8 sections: 1) demographic data; 2) formal sedation 
 practice; 3) questions about where, and by whom, decisions were made regarding the 
 patient sedation level; and 4) indications for sedation and procedures for the sedation and 
 analgesia of patients with different categories of disease. Section 5, 6 and 7 covered 
 perception of effects and types of medication and administration, and frequencies of side 
 effects. Finally, the use of sedation assessment tools was surveyed.  


Our intention was to attain a thorough picture of Norwegian pain treatment and 
 sedation in clinical practice. Our targets were therefore nurses and physicians working at 
 the bedside who dealt with pain and sedation in ICU patients on a daily basis and 
 represented ICUs treating mechanically ventilated patients for more than 24 hours. Nurse 
 leaders representing the Norwegian ICUs included were asked to recruit one intensivist/ 


anesthesiologist and one intensive care nurse with a minimum of 2 years experience from 
 the ICU on one specific day. All 54 Norwegian ICUs were represented with 53 nurses 
 and 47 physicians, giving a response rate of 93%. 


Study II 


After having mapped and identified clinical assessment practices among ICU clinicians, 
the next logical step was to intervene by implementing pain, sedation, and confusion 
assessment tools. 



(37)Implementation strategy 


In 2008, adequate evidence was available to demonstrate that pain and sedation protocols 
 and assessment scales could help nurses and physicians with decision-making (Brook et 
 al., 1999; De Jonghe et al., 2000a; Jacobi et al., 2002b; Girard et al., 2008a) and 
 availability of consistent goals and terminology to describe the level of sedation in ICU 
 patients had been narrowed down (Egerod, 2002). Despite being strongly recommended, 
 pain and sedation protocols and scales were still being scarcely used in ICUs (Soliman et 
 al., 2001; Guldbrand et al., 2004; Martin et al., 2005; Mehta et al., 2006). Low adherence 
 might be explained by lack of education on analgesics and sedatives, poor symptom 
 management, and an absence of multidisciplinary discussion of clinicians’ attitudes 
 toward sedation of mechanically ventilated patients (Gelinas et al., 2011). In general, 
 implementation strategies often fail when introducing clinical guidelines into routine 
 daily practice, and no single strategy has proven to be superior (Grol & Grimshaw, 2003). 


Steps that enhance the process of bringing knowledge into action are illustrated by 
 Graham et al (2006). They point to the need for attention to knowledge creation 


combined with useful tools that facilitate implementation of tailored knowledge (Graham 
 et al., 2006). Also the dynamic processes illustrated in their “Knowledge to action model” 


with all phases that influence each other had consequences for study II and III in this 
 dissertation. Tailored knowledge about valid and useful assessment and treatment of pain 
 and sedative needs was adapted to fit the local context in both of the ICUs. The evidence 
 of the effect of systematic assessment of pain and sedative needs was convincing, and 
 easy to communicate to the nurses and physicians at both sites. 


Several valid pain, sedation and confusion instruments were available, and a 
 selection was performed by the principal researcher. Probable barriers to implementation 
 were discussed and identified by a group representing both ICUs. We started by gaining 
 the leaders’ agreement to the significance of guidelines and use of tools, and we agreed 
 upon general terms for the educational sessions. According to the “Knowledge to action 
 process” described by Graham et al. (2006), the implementation process lasted beyond 
 the period of data collection. After the data collection period we continued to monitor the 
 knowledge use, evaluate outcomes, and sustain knowledge use – which is connected back 
 to the first step in the knowledge translation cycle. However, the last steps including the 
 need to monitor and sustain knowledge use and to evaluate outcomes were only in an 
 early phase when we finalized the implementation of the tools. The time needed for these 


“follow-up” steps is underestimated, and is of vital importance (Graham et al., 2006). 
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