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Abstract 

The purpose of this study was to evaluate the impact of a multifaceted and multidisciplinary 

intervention on the adherence of assessments for the management of pain, agitation and delirium (PAD) 

in a community intensive care unit (ICU) setting. All patients admitted to the community ICU for over 24 

hours were included. Data were collected on a total of 430 patient-days during the pre-intervention 

period and 406 patient-days during the post-intervention period. A 6-week baseline data collection was 

performed, followed by a 4-week intervention, and a 6-week post-intervention data collection. The 

multifaceted intervention targeted nurses, physicians and family members and included online nurse 

education sessions, cue cards, posters, physician round scripts, patient family interviews, patient 

education pamphlets, and patient education videos. In addition, a PAD Advisory Committee was formed 

to engage, motivate and support frontline healthcare staff during the design and the implementation of 

the intervention. There were improvements in the number of patient-days with pain assessment at least 

4 times per shift using NPRS or CPOT (68.0% vs 87.5%, p=0.0001), agitation assessment at least 4 times 

per shift using CAM-ICU. There was no significant improvement in the number of patient-days with at 

least once delirium assessment per shift using CAM-ICU (74.4% vs 76.3%, p=0.514). The mean number of 

patient-days with significant pain assessed as NPRS ≥ 4 or CPOT ≥3 was 0.026 lower in the post-

intervention period compared to the pre-intervention period (95 % CI: 0.043, 0.008).  Further, the mean 

number of patient-days with over sedation defined by RASS of < -2 at least 50% of the time was 0.063 

higher in the post-intervention period compared to the pre-intervention period (95 % CI: 0.016, 0.109). 

This study demonstrates that involving frontline healthcare professionals in the design and 

implementation of multidisciplinary and multifaceted interventions improved the adherence to PAD 

care processes in a Canadian community ICU. 
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Chapter 1: Introduction 

Pain, agitation and delirium (PAD) are related clinical conditions that are fundamental for 

healthcare providers to be cognizant of when providing care to patients in the Intensive Care Unit (ICU) 

(Ely et al., 2004; Pandharipande et al., 2017). PAD share common features, which creates challenges in 

determining the correct diagnoses and management (Limpawattana et al., 2016). For instance, many 

critically ill patients have agitated behavior while in the ICU that could be caused by inadequate 

ventilator flow rates, drug side effects, mental illness, untreated pain, disorientation, sleep deprivation, 

discomfort or the inability to communicate (Ouimet et al., 2007). Delirium is a harmful condition 

commonly encountered in the ICU (Ely et al., 2004; Limpawattana et al., 2016). Delirium can affect up to 

80% of critically ill patients (Ouimet et al., 2007; Pandharipande et al., 2008; Pisani, Murphy, Van Ness, 

Araujo & Inouye, 2007) and it is associated with multiple adverse outcomes such as increased mortality, 

prolonged hospital length of stay, increased healthcare costs, and long-term cognitive dysfunction 

(Dubois, Bergeron, Dumont, Dial, & Skrobik, 2001; Ely et al., 2001; Ely et al., 2004; Girard, 

Pandharipande & Ely, 2008; Girard et al., 2010; Limpawattana et al., 2016; McAvay et al., 2006; 

Milbrandt et al., 2004; Ouimet et al., 2007; Pisani, 2007; Salam, Tilluckdharry, Amoateng-Adjepong, & 

Manthous, 2004,). Pain and agitation are closely linked to the development of delirium (Barr et al., 

2013). For these reasons, it is essential that there is a targeted focus by health professionals to 

adequately assess and manage PAD. 

Pain is a common symptom in the ICU with an incidence of moderate to severe pain for up to 

50-80% of patients (Chanques et al., 2006; Chanques et al, 2007; Skrobik & Chanques, 2013), while 

agitation affects at least 71% of patients in the ICU (Siegel, 2003). The etiologies of PAD are 

multifactorial (Fong, Tulebaev, & Inouye, 2009). In the ICU, pain can arise as a result of medical 

conditions such as trauma, sepsis or as a part of clinical care such as patient repositioning, wound care, 

tracheal suctioning, and intravenous line insertion (Alderson & McKechnie, 2013; Desbiens & Wu, 2000; 
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Lindenbaum & Milia, 2012; Puntillo et al., 2001). The potential causes of agitation are also numerous 

including the response to severe illness, psychoactive medications, metabolic disorders, pain and 

environmental factors (Chevrolet & Jolliet, 2007; Freeman & Teece, 2017). Factors leading to delirium 

include metabolic abnormalities, fever, sepsis, shock and medications. Predisposing conditions such as 

hypertension, dementia, central nervous disease, alcohol abuse, and old age can also influence the 

development and severity of delirium (Fong, Tulebaev, & Inouye, 2009). Therefore, it is important to 

consider these three aspects collectively when designing effective care planning for patients.  To this 

end, the purpose of this project is to evaluate the adherence to evidence-based clinical tools that are 

used to assess and manage PAD in an ICU.   

To evaluate adherence to the PAD guidelines, changes in daily pain, agitation and delirium 

assessments using validated tools (NPRS or CPOT, RASS, and CAM-ICU, respectively) were examined 

before and after the implementation period. Further, differences in the mean number of significant pain 

(NPRS ³ 4 or CPOT ³ 3), optimal sedation (RASS score of -2 to 0 or at target RASS score at least 50% of 

the time), over sedation (RASS score of <-2 at least 50% of the time ) and agitation (RASS score of >0 at 

least 50% of the time) before and after implementation period were evaluated as part of the adherence 

to the PAD guidelines. Lastly, the rate of benzodiazepine use and positive delirium screen using CAM-ICU 

were evaluated as part of the adherence to the PAD guidelines.  

PAD – PADIS Guidelines 
 

In 2018, the Society of Critical Care Medicine published clinical guidelines for the prevention and 

management of pain, agitation, delirium, immobility and sleep disruption, also known as the PADIS 

Guidelines (Devlin et al., 2018). It is an expanded version of the 2013 clinical practice guidelines for the 

management of pain, agitation, and delirium in adult patients in the intensive care unit, also known as 

the PAD Guidelines (Barr et al., 2013). These guidelines strongly recommended the routine assessment 
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of PAD using validated tools for treatment and prevention. According to these guidelines, it is suggested 

that the optimal screening rates are four times per twelve-hour shift for pain and agitation, and once 

per twelve-hour shift for delirium (Barr et al., 2013; Devlin et al., 2018). The 2018 PADIS Guidelines were 

expanded to include immobility and sleep disruption categories, as well as incorporating a focus on 

patients as collaborators in care (Devlin et al., 2018). Devlin et al. (2018) demonstrated that 

rehabilitation and mobilization significantly improved muscle strength at discharge, quality of life at 2 

months post-discharge and significantly reduced the duration of mechanical ventilation. They also 

recommended non-pharmacologic interventions such as earplugs, sleeping masks and relaxing music for 

all patients to manage sleep disruption in the ICU population. 

To date, the adoption and adherence to the PADIS guidelines in the clinical setting remain poor 

(Barr et al., 2013; Devlin et al., 2018). This lack of uptake is especially true for the community ICUs 

(Devlin et al., 2008). Barriers to guideline implementation in this setting include organizational, 

professional and personal factors such as lack of training, skills, knowledge, and motivation for change 

of culture (Abrahamson, Fox & Doebbeling, 2012; Brotons et al., 2013; Erhardt, Komajda, Hobbs & Soler-

Soler, 2008; Ferrante, Konfino, Linetzky, Tambussi & Laspiur, 2013; Hobbs & Erhardt, 2002; Hadely, 

Power & O’Halloran, 2014; Jun, Kovner & Stimpfel, 2016; Ploeg, Davies, Edwards, Gifford & Miller, 

2007). Only 3% of ICU nurses ranked delirium as the most important condition to evaluate, compared to 

level of consciousness (44%), presence of pain (23%), or improper placement of an invasive device (21%) 

(Devlin et al., 2008). ICU nurses also reported many barriers to delirium assessment including intubation 

(38%), the complexity of delirium assessment tools (34%), and the inability to complete assessments of 

delirium in sedated patients (13%) (Kitson et al., 2008). Moreover, healthcare professionals consider 

delirium a complex but non-urgent condition, therefore resulting in variable management strategies 

(Palacios-Ceña et al., 2016). These observations suggest that healthcare professionals’ attitudes towards 

delirium management impact PAD guideline implementation.  
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Multiple studies have examined interventions to improve the management of PAD (Barnes-Daly, 

Phillips, & Ely, 2017; Black, Boore, & Parahoo, 2011; Radtke et al., 2012; Walsh et al., 2016). Walsh et al. 

(2016) assessed the effectiveness of three interventions (online education program, sedation-analgesia 

quality feedback and the use of a novel sedation-monitoring technology) to improve sedation and 

analgesia quality and sedation-related adverse events in a cluster randomized trial in eight Scottish ICUs 

over an 8-week period. They found that the education intervention did not improve sedation-analgesia 

quality, but it was associated with a 50% relative reduction in sedation-related adverse event rates 

(Walsh et al., 2016). In another study, Radtke et al. (2012) found that the implementation of pain and 

delirium monitoring was associated with a decrease in mortality. Similarly, Barnes-Daly et al. (2017) 

evaluated the ICU Liberation Collaborative PAD implementation method called the ABCDEF bundle in a 

community setting. This bundle represents one method of approaching the structural changes that 

create a culture shift in the treatment of ICU patients and includes: Assess, Prevent, and Manage Pain, 

Both Spontaneous Awakening Trials (SAT) and Spontaneous Breathing Trials (SBT), Choice of analgesia 

and sedation, Delirium: Assess, Prevent, and Manage, Early mobility and Exercise, and Family 

engagement and empowerment (Barnes-Daly et al., 2017; Marra et al., 2017). Barnes-Daly et al. (2017) 

found that compliance was associated with improved survival and more days free of delirium and coma 

(Barnes-Daly et al., 2017). These studies have demonstrated that PAD guideline implementation, albeit 

in different ways, have been associated with better outcomes and have demonstrated promising 

linkages to patient mortality and adverse event rates. 

Most of the existing studies have been conducted in academic ICUs (Devlin et al., 2008; Pun et 

al., 2005; Radtke et al., 2012), and thus, it is difficult to extrapolate their use or implementation in a 

community hospital ICU given that the patient populations and care environments are often quite 

different. For example, the populations from community centers may differ from academic centers as a 

result of their socioeconomic status, local care patterns and practices and patient’s acuity of illness 
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(Academic Health Sciences Centres: The tipping point, 2014, p.2). On the other hand, community 

hospitals are funded at lower levels than university-affiliated teaching/academic hospitals (Topps & 

Strasser, 2010), which impacts their resources to review, design and implement changes to practice. As 

such, the purpose of the current study was to conduct a prospective single centre pre and post 

intervention study to evaluate the impact of a multifaceted and multidisciplinary intervention on the 

adherence to assessments of PAD in a community ICU setting. Essentially, the goal of implementing the 

multifaceted and multidisciplinary intervention was to create a culture that values the assessment and 

appropriate care planning to minimize the effects of PAD for ICU patients. 
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Chapter 2 - Literature Review 

The following chapter provides a review of literature related to the physiological aspects of PAD, 

evidence-based practices (EBP), the use of quality improvement methodologies for the implementation 

of EBP as well as guideline implementation research. This provides a comprehensive understanding of 

the clinical conditions together with the challenges associated with clinical diagnosis and adherence to 

EBP for PAD assessment and management. 

Defining Pain  
 

In 1979, the International Association for the Study of Pain (IASP) defined pain as "an unpleasant 

sensory and emotional experience associated with actual or potential tissue damage or described in 

terms of such damage (p.249)". This definition has been expanded to describe pain as a more holistic 

concept that involves neurons, stimulus, awareness and the ability to report it. For instance, Fields and 

Martin (2005) stated that "pain is an unpleasant sensation localized to a part of the body. It is often 

described in terms of a penetrating or tissue-destructive process (e.g. stabbing, burning, twisting, 

tearing, and squeezing) and/or of a bodily or emotional reaction (e.g. terrifying, nauseating, and 

sickening) (p.1)”.  The North American Nursing Diagnosis Association (2003) defined pain more narrowly 

as a state in which a person experiences and reports (by direct verbal communication or by encoded 

descriptors) severe discomfort or an uncomfortable sensation.    

The pain processing involves the transduction, transmission, modulation and perception of the 

distinct nociceptor population (Besson & Chaouch, 1987; Chapman & Nakamura, 1999; Dubin & 

Patapoutian, 2010; Field, 1987; Pasero, Paice & McCaffery, 1999). As a result, there is no system for 

classifying pain that is universally accepted by clinicians and researchers.  Factors such as etiology, 
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mechanism, duration, location, character, intensity could classify pain in different levels. Pain 

classification is depicted in Figure 1. 

 

 

 

 

Figure 1. Pain Classification  

(Freynhagen et al., 2019) 

 

According to its origin, nociceptive pain is caused by the activation of pain receptors 

(nociceptors) in response to a stimulus (injury, inflammation, infection, disease). As with acute pain, 

there is usually a direct relationship between its intensity and the severity of the insult (Smart, Blake, 

Staines, Thacker, & Doody, 2012).  

Neuropathic pain is caused by a direct stimulation of the central nervous system (CNS) or an 

injury of the peripheral nerves (Colloca et al., 2017). It is not related to the stimulation of the sensory 

terminals and is usually accompanied by dysesthesias and paresthesias. It is often without an 

identifiable cause and is disproportionate to the stimulus that produces it (hyperalgesia) (Finnerup et al., 

2016). It is considered a pathological pain since it is not a warning or defense mechanism. Although the 

etiologies of neuropathic pain are different, its characteristics are similar in most patients, such as 

tingling, itching, burning, tightness, stinging or electric shocks (De Groef, Schillebeeckx, Morlion, & 

Meeus, 2019). 

Psychogenic pain is not due to a nociceptive stimulation or a neuronal alteration, but it has a 

psychic cause (depression, hypochondria) or it is the disproportionate intensification of an organic pain 

Pain 

Acute Chronic 

Nociceptive Neuropathic Psychogenic Idiopathic 

Somatic Visceral 
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that is due to psychological factors (Weller, 2001). It is attributable primarily to psychological factors in 

the absence of any objective physical pathology that could account for pain. It is not an official 

diagnostic term, and it is diagnosed when all other causes are ruled out (Diatchenko, Nackley, Slade, 

Fillingim & Maixner, 2006). 

According to its location, nociceptive pain is divided into somatic pain and visceral pain. Somatic 

pain occurs when the receptors of the skin, musculoskeletal or vascular system are stimulated resulting 

in localized and sharp pain (Steeds, 2016).  Visceral pain is due to injuries or dysfunction of the internal 

organs. This type of pain is deep, continuous and poorly localized and it radiates to areas far from the 

point of origin. It is usually accompanied by nausea, vomiting and sweating (Kansal, & Hughes 2019; Yam 

et al., 2018; Zakka, Teixeira, & Yeng, 2013). Lastly, idiopathic pain does not have underlying lesions 

found despite investigation, and the pain is disproportionate to the degree of clinically perceptible tissue 

injury (Diatchenko, Nackley, Slade, Fillingim, & Maixner, 2006). 

Consequences of poorly managed pain 
 

Uncontrolled pain can lead to many physical and psychological ill-effects for the patients, which 

in turn underscores the importance for healthcare staff to assess, treat and prevent pain for patients.    

By focusing on pain management, health care providers can help to minimize negative health impacts, 

decrease the need of chronic pain management, reduce healthcare cost, improve recovery time while 

also contributing to improved patient satisfaction and quality of life. (Jakobsson, Klevsgard, Westergren 

& Hallberg, 2003; Weiner & Hanlon, 2001). When pain remains unmanaged, there are numerous 

physiological consequences that negatively impact the patient. Table 1 provides an overview of the 

major physiological areas together with the associated impacts.  
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Table 1. Consequences of poorly managed acute pain. 

Consequences of poorly managed acute pain  
Physiological Area Associated Impacts 
Cardiovascular Tachycardia, hypertension, increase in cardiac workload 
Pulmonary Respiratory muscle spasms, decrease in vital capacity, 

atelectasis, hypoxia, increased risk of pulmonary infection 
Gastrointestinal Postoperative ileus 
Renal Increased risk of oliguria and urinary retention 
Coagulation Increased risk of thromboembolism 
Immunologic Impaired immune function 
Muscular Muscle weakness and fatigue, limited mobility can increase the 

risk of thromboembolism 
Psychological Anxiety, fear, frustration, poor patient satisfaction 

 (Jakobsson et al., 2003, Weine & Hanlon, 2001) 

Although it is clear that pain requires focused attention from healthcare providers, there are 

challenges to assessing pain in critically ill patients due to the multidimensional nature of pain, language 

barriers, and dependence on others to assess pain particularly if the patient is unable to communicate 

due to invasive life support devices, such as an endotracheal tube (Kolsoum, Razieh, & Abbas, 2018; 

Praveen & Tripathi, 2016). For patients who can communicate, healthcare staff can use a numerical pain 

rating scale from 0-10. However, often in the ICU setting, patients are unable to communicate, and 

practitioners must rely on alternative methods to collect this information. One of the most valid and 

reliable pain scales available for use in the ICU is the Critical Care Pain Observation Tool, also known as 

CPOT (Barr et al., 2013, Devlin et al., 2018; Gélinas, 2010, Gélinas et al., 2006; Gélinas & Johnston, 2007; 

Gélinas & Arbour, 2009; Gélinas, Fillion, & Puntillo, 2009; Gélinas et al., 2009; Gélinas et al., 2011; 

Gélinas, Puntillo, Joffe & Barr, 2013). 

Depending on whether the patient is able to self-report or not, several scales including Numeric 

Pain Reporting Scale (NPRS) and CPOT are used routinely in the assessment of pain. In the NPRS, the 

patient is asked to make three pain ratings, corresponding to current, least and worst intensity pain 

experienced over the past 24 hours. The average of the 3 ratings is used to represent the patient’s level 
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of pain over the previous 24 hours. Pain intensity can be classified as mild (pain ratings between 1 and 

4), moderate (scores of 5 and 6), and severe (ratings of 7 to 10 indicate severe pain) based on the NPRS 

score (Serlin et al., 1995). Mild pain intensity is pain that is noticeable but has little effect on day-to-day 

functions. Moderate pain intensity interferes with various activities such as enjoyment of life, walking, 

sleep, work, and relations with others. It requires lifestyle changes, but the patient can remain 

independent. Severe pain intensity is pain that causes a patient to be unable to engage in normal 

activities, is disabled and unable to function independently (Serlin et al., 1995).  

Overall, scores between 1 and 2 are classified as mild pain, ratings of 5 are considered such as 

moderate pain, and scores between 8 and 10 are considered severe pain. Devlin et al., (2018) states, “in 

summary, the 0–10 numeric rating scale in a visual format is the best self-reported pain scale to use in 

critically ill adults (p.e829)”.  

On the other hand, the CPOT and Behavioural Pain Scale (BPS) “remain the most robust scales 

for assessing pain in critically ill adults unable to self-report (Devlin et al., 2018, p.e829)”. The CPOT 

includes the evaluation of four different behaviours. They include facial expressions, body movements, 

compliance with the ventilator for mechanically ventilated patients or vocalization for non-intubated 

patients, and muscle tension. Each component is rated on a scale of zero to two with a total score 

ranging from 0 to 8 where 0 is no pain and 8 is maximum pain (See table 2) (Buttes et al., 2014, 

Rijkenberg & van der Voort, 2016; Ross et al., 2016).  

Table 2. Critical Care Pain Observation Tool (CPOT) Components 

Facial Expressions 
Relaxed or neutral: no muscular tension observed 0 
Tense: presence of frowning, brow lowering, orbit tightening and levator 
contraction  

1 

Grimacing: all of the above facial movements & eyelids tightly closed 2 
Body Movement 
Absence of movements or normal position: does not move at all (does not 
necessarily mean absence of pain) or normal position  

0 
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Protection: slow & cautious movements, touching or rubbing site of pain, 
seeking attention through movements 

1 

Restlessness/Agitation: pulling tube, attempting to sit up, trashing limbs, striking 
staff, attempting to get out of bed, not following commands 

2 

Ventilator Compliance or Vocalization 
Tolerating ventilator or movement: ventilator alarms not activated, easy 
ventilation  

0 

Coughing but tolerating ventilator: coughing, alarms may be activated but stop 
spontaneously   

1 

Fighting ventilator/Asynchrony: blocking ventilation, alarms frequently activated  2 
OR   
Speaking in normal tone or no sound 0 
Sighing or moaning 1 
Crying out, sobbing  2 
Muscle Tension 
Relaxed: no resistance to passive movements  0 
Tense, rigid: resistance to passive movements  1 
Very tense or rigid: strong resistance to passive movements, inability to 
complete them  

2 

Total Score (CPOT ≥ 3 = significant pain) 
 

The PAD and PADIS guidelines (Barr et al., 2013; Devlin et al., 2018) recommend that ICU staff 

assess pain a minimum of 4 times per shift, that is, at least every 3 hours and as needed. If the patient 

could report, staff could use NPRS with a scale from 0 to 10. If the patient is unable to report, healthcare 

teams should use the CPOT with a scale from 0 to 8. The patient is in significant pain if the NPRS score is 

greater than or equal to 4 or CPOT score is greater than or equal to 3 (Barr et al., 2013; Devlin et al., 

2018). 

The PAD guidelines recommend treating pain within 30 minutes of onset then reassessing the 

patient 4 times per 12 hours shift for pain (Barr et al., 2013; Devlin et al., 2018). Non-pharmacologic 

treatment, such as relaxation therapy (breathing exercises), music therapy (where patient’s preference 

would be considered), and massage, have been identified as possible options (Barr et al., 2013; Devlin et 

al., 2018). If pharmacologic treatment is needed, in the case of non-neuropathic pain, the use of opioids 

and non-opioid analgesics could be indicated. In the case of neuropathic pain, gabapentin, pregabalin or 
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carbamazepine with or without opioids could be administered. For post abdominal aortic aneurysm 

repair or rib fractures, thoracic epidural should be used (Barr et al., 2013; Devlin et al., 2018). 

In summary, it is evident that pain is a complex patient process which requires an equally 

complex multifaceted approach to treatment. Understanding the indicators and level of pain intensity 

through an evidence-based tool such as the NPRS and CPOT can aid in a better understanding of the 

patient’s condition and help to more fully direct the patient treatment. 

Defining Agitation 
 

“Agitation is a psychomotor disturbance characterized by a marked increase in both motor and 

psychological activities, often accompanied by a loss of control of action and a disorganization of 

thought” (Chevrolet & Jolliet, 2007, p.1). Agitation occurs frequently in the ICU and affects 

approximately 71% of patients including young and elderly patients (Fraser, Prato, Riker, Berthiaume & 

Wikins,1998; 2000; Jacobi et al., 2002; Siegel, 2003), making this an important area of focus for ICU 

healthcare providers. 

Agitation increases oxygen consumption, increases the risk of device self-removal (such as 

central venous catheters and endotracheal tubes), and ventilator dysynchrony (Atkins et al., 1997; 

Boulain, 1998; Chevron et al., 1998; Dick & Sassoon, 1996; Epstein, 2001; Kallet, Alonso, Luce & 

Matthay, 1999; Siegel, 2003). According to a study conducted by Boulain (1998), 61% (35 of 57) of 

patients with unplanned extubation were identified as being in an agitated state.  

Critically ill patients who require mechanical ventilation are often given sedatives to decrease 

excessive oxygen consumption, which is meant to alleviate their anxiety and to facilitate nursing care 

(Kress, Pohlman, O’Connor & Hall, 2000; Shelly, 1999). Continuous and intermittent intravenous (IV) 

sedation is the main approach used in the ICU and has been associated with a number of advantages 
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and potential disadvantages. According to Kress (2000), “sedatives that are infused continuously, 

provides a more constant level of sedation and may increase patients' comfort (p.1).” However, 

administration of sedatives by continuous infusion has been associated with longer duration of 

mechanical ventilation, failure to wean from the ventilator, longer ICU and hospital length of stay, 

prolonged cognitive impairment and delirium (Kollef et al., 1998; Kress et al., 2000; Siegel, 2003). 

There are numerous factors that increase the risk of a patient becoming agitated. These are 

associated with underlying illnesses such as infectious encephalopathy, metabolic derangement, 

hypoxemia, low-flow state, drug induced, or traumatic nature, pain, anxiety, and delirium (Fraser et al., 

2000; Jaber et al., 2005, Lindenmayer, 2000). These stated factors interact with the underlying disease 

which then increases the risk of agitation (Chevrolet & Jolliet, 2007; Tramm, Hodgson, Ilic, Sheldrake & 

Pellegrin, 2015; Zeller & Rhoades, 2010).  Clinicians are often focused to a greater extent on the life-

threatening aspects of hypoxia, sepsis, and ischemia. However, the aspects of the care that create 

agitation such as full bladder, uncomfortable bed position, physical isolation from familiar surroundings 

and loved ones are often missed because patients are unable to communicate (Kollef et al., 1998; Siegel, 

2003; Westcott, 1995). Table 3 depicts the specific causes of agitation that require focused intervention. 

Table 3. Causes of agitation that require specific interventions 

Potentially life threatening  

 Gas exchange: Hypoxemia, hypercarbia 

 Metabolic: Hypoglycemia, acidosis 

 Ventilator related: Endotracheal tube malposition, tension pneumothorax                               

 Infection: Central Nervous System, sepsis 

 Drug and alcohol related: Intoxication, withdrawal 

 Ischemia: Myocardial, intestinal, cerebral 

Miscellaneous 

 Patient-ventilator dysynchrony: Inadequate flow rates, excessive tidal volumes 
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 Sleep deprivation, uncomfortable bed position 

 Fear, inability to communicate  

 Full bladder, nausea, need to defecate  

 Drug side effects: Paradoxical response to benzodiazepines  

(Siegel, 2003) 

The PAD and PADIS guidelines (Barr et al., 2013; Devlin et al., 2018) emphasize the goal-directed 

delivery of sedatives to treat agitation. This means that sedatives should be titrated based on a validated 

agitation scale. There are a few sedation scales that are validated including: the Richmond Agitation-

Sedation Scale (RASS) (Sessler et al., 2001) and the Sedation Agitation Scale (SAS) (Ramsay, Savege, 

Simpson, & Goodwin, 1974). The RASS is a commonly used scale in community ICUs which is, “a 10-point 

scale, with four levels of anxiety or agitation (+1 to +4 [combative]), one level to denote a calm and alert 

state (0), and 5 levels of sedation (-1 to -5) culminating in unrousable (-5) (See table 4) (Sessler et al., 

2001, p.1338)” (Ely et al., 2003, Sessler et al., 2002, 2008).  

Table 4. Richmond Agitation-Sedation Scale (RASS) Components 

Scale Label Description 
+4 Combative Violent, immediate danger to staff 
+3 Very agitated Pulls to remove tubes or catheters, aggressive 
+2 Agitated Frequent non-purposeful movement, fights ventilator 
+1 Restless Anxious, apprehensive, movements not aggressive 
0 Alert & calm Spontaneously pays attention to caregiver 
-1 Drowsy Not fully alert, but has sustained awakening to voice 

(eye opening & contact > 10 sec) 
-2 Light sedation Briefly awakens to voice (eye opening & contact < 10 

sec) 
-3 Moderate sedation Movement or eye opening to voice (no eye contact) 

 

The PAD guidelines recommend the assessment of agitation and sedation at least 4 times per 

shift, which means, at least every 3 hours and as needed (Barr et al., 2013; Devlin et al., 2018). The PAD 

guidelines also recommend targeted sedation level. That is, the intensivist should order target RASS for 

nurses to follow. Ideally, the goal is to keep the patient awake long enough to follow commands without 
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being agitated, i.e. a RASS of -2 to 0. For instance, if the patient is under sedated with a RASS of > 0, the 

ICU staff should assess and treat pain first, then treat with a sedative as needed. Use of non-

benzodiazepines is indicated unless there is a concern of alcohol or benzodiazepine withdrawal. If the 

patient is over sedated with a RASS of <-2, ICU staff should hold all sedatives until target RASS is reached 

and then restart at 50% of previous dose (Barr et al., 2013; Devlin et al., 2018). 

Lastly, PAD guidelines also suggest the importance of focusing on the prevention of agitation. It 

has been highlighted in the guidelines that healthcare providers should consider daily spontaneous 

breathing trials, early mobility and exercise when patients are at goal sedation levels unless 

contraindicated. The guidelines also suggest electroencephalogram (EEG) monitoring if the patient is at 

risk for seizure: burst suppression therapy is indicated for increased intracranial pressure (ICP).  

Agitation in the ICU is an important aspect of patient care. Tools to identify when patients are in 

an agitated state and specific care options are available to prevent and treat agitation, however the 

extent to which these are implemented and the methods of implementation in a community hospital 

ICU remains unclear.  

Defining Delirium  
 

Delirium is a common medical problem that is characterized by acute changes in mental 

function. This disturbance cannot be explained by a coexisting dementia and there is evidence that it is 

caused by direct physiological consequences of a general medical condition (The Diagnostic and 

Statistical Manual of Mental Disorders, DSM-IV, 2000). 

In 2013, the American Psychiatric Association’s fifth edition of the Diagnostic and Statistical 

Manual of Mental Disorders (DSM-5) revised the diagnostic criteria for delirium and provides a 

framework for the diagnosis of neurocognitive disorders based on three syndromes: delirium, mild 
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neurocognitive disorder and major cognitive disorder.  This version did not used the term consciousness 

as a part of diagnostic criteria for delirium and its characteristics are now more defined in terms of 

cognitive features (See table 5). 

Table 5. Comparing DSM criteria of delirium  

Comparing DSM criteria of delirium 
DSM-5 DSM-IV 

A. Disturbance in attention (reduced ability to 
direct, focus, sustain, and shift attention) and 
awareness (reduced orientation to the 
environment). 

A. Disturbance of consciousness (reduced clarity 
of awareness of the environment) with reduced 
ability to focus, sustain or shift attention.  

B. The disturbance develops over a short period 
of time (hours to a few days), represents an acute 
change from baseline attention and awareness, 
and tends to fluctuate in severity during the 
course of a day. 

B. A change in cognition or the development of a 
perceptual disturbance that is not better 
accounted for by a pre-existing, established or 
evolving dementia 

C. An additional disturbance in cognition 
(memory deficit, disorientation, language, 
visuospatial ability, or perception). 

C. The disturbance develops over a short period 
of time (usually hours to days) and tends to 
fluctuate during the course of the day. 

D. The disturbance in Criteria A and C are not 
better explained by a pre-existing, established or 
evolving neurocognitive disorder and do not 
occur in the context of a severity reduced level of 
arousal such as coma. 

D. There is evidence from the history, physical 
examination or laboratory findings that the 
disturbance is caused by the direct physiological 
consequences of a general medical condition. 

E.  There is evidence from the history, physical 
examination or laboratory findings that the 
disturbance is a direct physiological consequence 
of another medical condition, substance 
intoxication or withdrawal (due to a drug of 
abuse or to a medication), or exposure to a toxin, 
or is due to multiple etiologies. 

 

DSM-IV, 2000; DSM-5, 2013, European delirium association, 2014. 

Risk factors for delirium can be divided into predisposing factors or precipitating factors (Burns, 

Gallagley, & Byrne, 2004). Predisposing factors include older age, stroke, dementia, and dehydration. 

The literature has highlighted that electrolytic disorders, infections, medications such as narcotics, and 

intensive care unit admission are precipitating factors that can lead to the development of delirium 

(Burns, Gallagley, & Byrne, 2004; Kim, Chung, Joo, & Lee, 2016). 
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More specific to the ICU environment, a history of dementia, hypertension, alcoholism, in 

addition to comatose state, high severity of illness, mechanical ventilation or benzodiazepine use are 

risk factors of delirium (Barr et al., 2013; Ely, 2005; Van Rompaey et al., 2009). Delirium occurs in 10 to 

60% of the older hospitalized population and up to 80% of patients in the ICU (Pandharipande, Jackson 

& Ely, 2005). Nevertheless, delirium often goes unrecognized by treating physicians and ICU staff in 32 

to 66% of cases (Arumugam et al., 2017; Pandharipande et al., 2005; Potter et al., 2006). 

Based on the spectrum of psychomotor behaviour seen in these patients, delirium could be 

classified as hyperactive, hypoactive, or mixed (DSM-IV, 2000). Hyperactive delirium is the best-known 

type, and it includes anxiety, agitation, hallucinations, and refusal to cooperate with care. However, 

patients with delirium could alternatively be very quiet, known as hypoactive delirium. Hypoactive 

delirium is characterized by inactivity or reduced motor activity, lethargy, and abnormal drowsiness. 

Lastly, mixed delirium is characterized by a fluctuation between hypoactive and hyperactive symptoms. 

(DSM-IV, 2000, Meagher & Trzepacz, 2000; Pandharipande et al, 2008; Stransky et al., 2011). Hypoactive 

and mixed types are the two frequently observed types in ICU patients (Arumugam et al., 2017; Barr et 

al., 2013; Peterson et al., 2006; Stransky et al., 2011). The DSM-5 classified delirium as: 1) delirium when 

the full criteria for delirium are met, 2) other specified delirium when the full criteria for delirium are not 

met and it must be specified why the criteria are not met, and 3) unspecified delirium when the full 

criteria for delirium are not met, it is not necessary to specify why the criteria are not met and it is 

referred when etiologies are unknown (American Psychiatric Association, 2013). 

In addition to the impacts of delirium on the patient, research has also identified that there are 

implications for healthcare and social organizations (DSM-IV, 2000). Particularly for the hospital, 

delirium can drive healthcare costs higher through prolonged mechanical ventilation, longer ICU and 

hospital length of stay (LOS), increased functional disability, admission to residential care, and dementia 

after discharge (Ely et al., 2004; O’Keeffe & Lavan, 1997; Pandharipande & Jackson, 2013; Salluh et al., 
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2010; van den Boogaard, Schoonhoven, van der Hoeven, van Achterberg & Pickkers; 2012; Tilouche et 

al., 2018; Witlox et al., 2010). These system level variables are often associated with key performance 

metrics for hospital systems that are reported to funders (i.e., Ontario Health), therefore are priority 

organizational performance issues for leaders to consider.  

The diagnosis of delirium is based on the following clinical features: (1) acute change in mental 

status from baseline that fluctuates throughout the day, (2) inattention, and (3) the presence of 

disorganized thinking and/or altered level of consciousness. The preferred assessment tool is the 

Confusion Assessment Method for the ICU (CAM-ICU) (Ely et al., 2001, 2001; Inouye et al., 1990). This 

assessment tool is comprised of 4 features: acute change or fluctuating course of mental status, 

inattention, altered level of consciousness, and disorganized thinking (See table 6). Acute change or 

fluctuation course of mental status is present if either of the below questions is answered “yes”: is there 

an acute change from mental status baseline or has the patient’s mental status fluctuated in the past 24 

hours? If there is any change in mental status, the next feature is inattention. It is present if the patient 

has more than 2 errors when evaluating attention is performed. If acute change or fluctuating course of 

mental status and inattention are absent, the patient does not have delirium and more assessments are 

not needed. However, if the patient is inattentive, the next feature to assess is level of consciousness 

which is evaluated through a current RASS score. Altered level of consciousness is present if the 

patient’s current level of consciousness is anything other than alert (RASS 0). If the current RASS is not 

zero, the patient does have delirium and more evaluations are not required. If the RASS is zero, 

disorganized thinking is the next feature to evaluate by doing a series of questions. If the patient made 

more than one mistake, the patient does have delirium. According to the CAM-ICU, a patient is delirious 

if acute change or fluctuating course of mental status and inattention and either altered level of 

consciousness or disorganized thinking are present (Ely et al., 2001, 2001; Inouye et al., 1990). 

Table 6. Confusion Assessment Method for the ICU 
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1.Acute change or fluctuating course of 
mental status: 
-Is there an acute change from baseline 
mental status  
OR 
 -Has the patient’s mental health status 
fluctuating during the past 24 hours? 

No:                 Stop No delirium 
 
 
Yes:                Proceed to step #2 

2. Inattention: 
Please spell the following letters and 
ask patient to squeeze when “A” is 
read:  
S A V E A H A A R T 

0-2 Errors:              Stop No delirium 
 
 

>2 errors:                Proceed to step #3  

3. Altered level of consciousness: 
 
Current RASS level 
 

RASS ¹ 0:         Stop Patient is delirious   
 
RASS = 0:          Proceed to step #4 

4. Disorganized thinking: 
Please ask the patient the following 
questions: 
-Will a stone float on water? 
-Are there fish in the sea? 
-Does one pound weigh more than two 
pounds?  
-Can you use a hammer to pound a nail? 
 

³ 2 errors:        Stop Patient is delirious   
 
 
< 2 errors:              Stop No delirium 

 

The PAD guidelines recommend the assessment of delirium every shift, which is at least every 

12 hours and as needed (Barr et al., 2013; Devlin et al., 2018). In terms of treatment, the PAD guidelines 

recommend “using a multicomponent, nonpharmacological interventions that is focused on (but not 

limited to) reducing modifiable risk factors for delirium, improving cognition, and optimizing sleep, 

mobility, hearing, and vision in critically ill adults (p.e848)”. In terms of pharmacological treatment of 

delirium, the PAD guidelines recommend that ICU staff should avoid benzodiazepines, rivastigmine, and 

antipsychotics (Barr et al., 2013; Devlin et al., 2018). Lastly, in order to prevent delirium, the PAD 

guidelines suggest an identification of delirium risk factors such as dementia, hypertension, alcohol 

abuse, high severity of illness, coma and benzodiazepine administration. The PAD guidelines also suggest 

to avoid the use of benzodiazepines in patients at increased risk of delirium; to mobilize patients early; 
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to promote sleep by controlling light, noise, clustering patient care activities and decrease nocturnal 

stimuli; and to restart baseline psychiatric medications if indicated (Barr et al., 2013; Devlin et al., 2018). 

In summary, PAD in the ICU are significant conditions that are essential to recognize and treat.  

There are clinical tools and evidence-based practices that are aimed at alleviating the negative impacts 

of PAD, however these are not always followed by practitioners.  This disconnect requires a focus on 

implementation science research to bridge the gap between research and practice to enhance 

adherence to PADIS.   

Implementation Science Research 
 

Given that this project aims to examine the adherence of PAD assessment and management, 

two theoretical frameworks of evidence-based practice (EBP) and quality improvement (QI) were used 

to guide the study. These frameworks were deemed as the most appropriate given that the focus is to 

address the gap between guidelines from research and implementation in clinical practice (Glasziou, 

Ogrinc & Goodman, 2017). EBP encompasses evidence, clinical expertise, and patient preferences in 

order to provide patients with the best possible care (Steglitz, Warnick, Hoffman, Johnston & Spring, 

2015). QI dictates the use of structured methodologies that identify issues in an organization which then 

leads to the development of changes that are implemented using change management strategies. The 

approach used for QI is to make small scale changes that are tested before wide scale implementation.   

EBP and QI are two complimentary approaches in implementation science that help to address 

the research-practice gap (Glasziou et al, 2017). According to Sacket et al., (1996), “Evidence-based 

medicine is the conscientious, explicit, and judicious use of current best evidence in making decisions 

about the care of individual patients” (p.71).  EBP is an essential approach for health professionals when 

the goal is to improve care and ensure that it is focused on the best possible evidence (Melnyk & 

Fineout-Overholt, 2011). QI is a term that has been used to describe "the deliberate and defined 
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processes and methods that are used to continuously develop, design, evaluate and change practices 

and programs to ensure that they are of high quality" (Law et al., 2017, p.2). These two areas of EBP and 

QI approaches show promise in guiding and designing interventions to improve patient care related to 

PAD. 

Defining Evidence-Based Practice 
 

Healthcare professionals are exposed to many sources of information from research journal 

articles, books, annual meetings and conventions (Ramdhan, Ramdhani & Syakur, 2014). This can often 

cause “information overload” which makes it challenging for healthcare professionals to stay current 

with best practices and to implement these in the clinical setting. That said, it is a professional 

responsibility to ensure that patients are receiving the best care, to which EBP processes can be 

followed to identify and critically evaluate research to be implemented. According to Melnyk and 

Fineout-Overholt (2011), EBP has seven steps that can be used to address this research to practice gap. 

They are: 1) cultivate a spirit of inquiry, 2) ask the burning clinical question, 3) search and collect the 

most relevant and best evidence to answer the clinical questions, 4) critically appraise the evidence, 5) 

integrate the evidence with the clinical expertise from your healthcare provider and with the patient’s 

preferences, 6) evaluate, and 7) disseminate the outcomes of the practice decision or change based on 

evidence (Melnyk & Fineout-Overholt, 2011).  

EBP is the method by which research is understood and critiqued which should then lead to the 

implementation of new and more effective clinical practice. As stated in step 7, the practice decision or 

change needs to be disseminated and implemented in the clinical setting. To do this, a QI framework can 

be used to systematically implement and evaluate new changes. 

Defining Quality Improvement 
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Healthcare professionals’ practices are affected by intrapersonal and interpersonal factors, 

organizational/institutional elements, policy and community features such as attitudes, beliefs, self-

efficacy, social support, lack of resources, and processes (Glanz, Rimer & Lewis, 2002). These factors 

must be simultaneously considered in order to bring about change in practice. Using the Plan-Do-Study-

Act (PDSA) cycles, organizations implement small operation changes and advance processes using 

cyclical improvements (Kreider, 2013, Glasziou et al., 2017), which help to embed new changes in 

practice. Through the PDSA cycles, technical aspects of the change are made together with the workflow 

processes and health professional behavioral change. It is not simply a factor of knowing and 

understanding the most effective practices to be implemented, it is essential that a process is in place to 

allow staff to engage in trialing changes and providing feedback on how the implementation of new 

changes can be embedded in their daily practice. This in turn will help to gain and sustain the changes 

over time. This can be achieved through a systematic approach with QI methods that engage staff and 

ensure the desired changes are locally and contextually taken up the practice environment.  

To start any QI initiative, it is important to understand the dimension of quality that is the goal 

for the improvement. According to Hebert et al. (2011), “Focusing on the six dimensions of high-quality 

care will drive the changes we need to make Canada´s health system a cost-effective – and yes, 

sustainable – model for the 21st century (p.885).” Table 7 presents the different definitions in the 

literature of quality as indicated by the Institute of Medicine (IOM) (2001). Once the area of quality has 

been identified as the focal point for the project, the team making the change is able to develop and 

target interventions appropriately. 

Table 7. Six key dimensions of health care system 

Six key dimensions of health care system  
Term Definition  
Safety Avoiding injuries to patients from the care that is 

intended to help them 
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Effectiveness Providing services based on scientific knowledge 
and avoiding under use and overuse of medical 
resources 

Patient-centered Providing care that is respectful of and 
responsive to individual patient preferences, 
needs, and values and ensuring that patient 
values guide all clinical decisions 

Timely Reducing waits and sometimes harmful delays for 
those who receive and those who give care 

Efficient Avoiding waste, including waste of equipment, 
supplies, ideas, and energy. 

Equitable Providing care that does not vary in quality 
because of personal characteristics such as 
gender, ethnicity, geographic location, and 
socioeconomic status 

Source: Kreidler, M. L. (2013). Quality Improvement in Health Care. Research Starters: Business 
 
 Given the issues that are relevant in PAD adherence and management, the dimensions of quality 

that are addressed through this study are predominantly linked to safety, effectiveness, patient 

centredness and timeliness.  If improvements are made to the way in which PAD is assessed and 

managed in community hospitals, these aspects of quality could be improved for patients.   

Connecting Evidence-Based Practice and Quality Improvement  
 

Evidence-based practice and quality improvement are complementary. While evidence-based 

practice justifies clinical decisions with evidence, quality improvement allows for the implementation of 

evidence-based practice. The QI approach may be activated at the individual and organizational level 

where the clinical problem is a common one for which the current system of practice is not optimal 

(Glasziou, 2008, Glasziou et al., 2017). Glasziou et al., (2017) propose the following model to connect 

EBP and QI and “recognise that ‘experiential learning’ is a cyclic process of doing, noticing, questioning, 

reflecting, exploring concepts and models (evidence), then doing it again--only doing it better the next 

time (PDSA cycles) p.i16”. (See Figure 2) 
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A recurrent clinical problem 

 

1.Formualte an answerable question 
    2.Find the best evidence 

3.Critically appraise the evidence 
4.Work to apply the evidence to individual and systems of care 

 

 

1.What are we trying to accomplish? (Aim) 
    2.How will we know a change is an improvement? (Measures) 

3.What changes can we make? (Change management) 
4.Work to apply the evidence to individual and systems of care

 
Figure 2. Proposed linkage between EBM and one model for QI (Glasziou, Ogrinc, & Goodman, 2017) 

Guideline Implementation Research 
 

The gap between research and practice has been a consistent and long-standing problem within 

the healthcare sector. Bostrom and Wise (1994) found that there exists a 10- to 15-year gap between 

the discovery of new knowledge and the implementation of associated innovations. Researchers have 

highlighted that there is an average of 17 years between what is discovered and what is practiced 

(Morris, Wooding & Grant, 2011; Westfall, Mold & Fagnam, 2007; Green, Wyszewianski, Lowery, 

Kowalski, & Krein, 2007; Balas & Boren, 2000). In addition to the time lag, it has also been suggested 

that only 14% of new research findings will find their way into daily clinical practice (Westfall et al., 

2007). 

Squires, Estabrooks, Gustavsoon & Wallin (2011) outlined that there are various factors, such as 

characteristics of the evidence, the individual practitioner, and the context in which care is delivered, 

that influence the translation of research into practice. These factors also include information overload 

Plan Do Study Act

EBP Steps 

QI Process 
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for practitioners which is also impacted by the lack of communication between researchers and 

healthcare providers, access to resources and skills for finding and appraising valid and relevant 

evidence and previous history in with unsuccessful change (Glasziou et al., 2017; Mallonee, Fowler & 

Istre, 2006). 

Clinical practice guidelines are defined as “systematically developed statements to assist 

practitioners’ decisions about appropriate health care for specific clinical circumstances” (Field & Lohr, 

1992). Clinical practice guidelines based on evidence-based practice promote evidence-based, objective, 

and efficient medical practices. The purposes of these guidelines are to improve quality of patient care, 

to translate best evidence into best practice, and to decrease variation of practice among healthcare 

professionals. However, healthcare professionals are exposed to many practice changes and often new 

changes could be missed since they are not yet embedded into their clinical work flow. 

Regardless of the increasing number of guidelines, their use in practice is often slow and 

complex (Rycroft-Malone et al., 2013; Sheldon et al., 2004). A scoping review by Fischer, Lange, Klose, 

Greiner and Kraemer (2016) identified 69 articles dealing with barriers, interventions and/or strategies 

for guideline implementation. In terms of barriers, Fischer et al. (2016) identified three categories: 1) 

personal factors, 2) guideline-related factors, and 3) external factors. Personal factors can be subdivided 

into two groups: physicians’ knowledge and physicians ’attitudes. The lack of awareness, familiarity, 

agreement and motivation were identified as personal-level barriers. The lack of evidence, applicability, 

clear intervention goals, and access to complex guidelines were recognized as guideline-related barriers. 

Lastly, time restrictions, heavy workload, lack of collaboration were recognized as external barriers that 

impact guideline implementation. Overall, making guidelines available with practical instruments, 

educational posters, opinion leaders, small group education, audit and feedback, checklists, regular 

updates, easy access to guideline, and clearly defined roles have been identified as interventions 

important to improving guideline implementation.  
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More specific to the current study, van Gulik et al. (2017) evaluated the level of adherence to 

the pain protocol (an automated prescription for paracetamol and morphine, automated reminders for 

pain assessments, a flowchart to guide interventions upon high and low pain scores, and reassessments 

after unacceptable pain) in ICU patients after cardiac surgery. Van Gulik et al. (2017) concluded that 

adherence to scheduled pain management was good (99%) and overall pain management was adequate 

(90%). Unfortunately, adjustment of continuous infusion of morphine upon pain scores (high and low) 

and reassessment of pain after unacceptably high pain scores were poor. 

The implementation of PAD guidelines in academic hospitals has been shown to improve patient 

outcomes by decreasing hospital length of stay, duration of mechanical ventilation, mortality, long-term 

complications, and healthcare cost (Awissi, Begin, Moisan, Lachaine, & Skrobik, 2012; Barr et al., 2013; 

Devlin et al., 2018; Skrobik & Chanques, 2010, Vasilevskis et al., 2010).  For example, Ely et al., (2004) 

reported that out of 224 patients, 183 (81.7%) developed delirium during their ICU stay. They also 

showed that during the 6-month follow up period, 34% (63/183) patients in the delirium group died 

compared with 15% (6/41) of the patients in the no delirium group (p=.03).  Regarding hospital lengths 

of stay, Ely et al (2004) also found that those patients in the delirium group spent 10 days longer in the 

hospital than those patients who never developed delirium (p<.001). Each day in delirium increases risk 

of longer stay by 20% (HR, 1.2; 95% CI, 1.1-1.3; P = .002).   

On the other hand, Mildrandt et al., (2004) determined costs associated with delirium in 

mechanically ventilated medical ICU patients. They found that out of 224 patients, 183 (81.7%) patients 

developed delirium and lasted a median of 2.1 (interquartile range, 1-3) days. ICU costs (median, 

interquartile range) were significantly higher for patient with at least one episode of delirium ($22,346, 

$15,083–$35,521) compared with those who were never delirious ($13,332, $8,837–$21,471, p � .001). 

Furthermore, total hospital costs were also higher in those who developed delirium ($41,836, $22,782–

$68,134 compared with those who were never delirious ($27,106, $13,875– $37,419, p � .002). 
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Additionally, delirium was associated with 39% higher intensive care unit (95% confidence interval, 12–

72%) and 31% higher hospital (95% confidence interval, 1–70%) costs.  

Further, a study done by Weinrebe et al., (2016), they attempted to retrospectively collect 

information regarding additional expenses and costs directly associated with the treatment of 

hyperactive delirium to perform an economic evaluation of costs associated with this disease. According 

to Weinrebe et al (2016), an additional cost of approximately 1200 € per diagnosed delirium patient 

must be considered. The total costs for delirium are composed of the following: 60% nursing personnel 

costs, 30% medical services and 10% additional medication. A patient with delirium required on average 

approximately an additional 240 minutes of documented, additional care and/or treatment by the 

nursing staff and 66.40 minutes for physicians. Given these studies it is clear that delirium increases 

hospital costs. 

Overview of the Research Project 
 

 This project is a subset of a larger project that began in 2016 focused on understanding the 

perceptions of nurses on PAD assessment and management. The project has two phases. The PAD phase 

I focused on a multifaceted nurse engagement intervention consisting of survey, reflective focus group 

sessions, and paid educational workshops.  This multifaceted nurse engagement intervention was 

associated with improved rates of daily PAD assessment in a community ICU (e.g., screening rates of 8% 

for pain, 14% for agitation, and 15% for delirium) (Tan et al., 2019). Despite an improvement of 

screening rates, the rates were still suboptimal with rates of pain assessment using NPRS, agitation 

assessment using RASS and delirium assessment using CAM-ICU postintervention at 67.5%, 93.1%, and 

54.2%, respectively. This led the research team to develop a multifaceted and multidisciplinary 

intervention targeting physicians, nurses, and families to further influence PAD assessment adherence 

for Phase II of the project. Interventions were identified through the review of literature and highlighted 
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the engagement of all health professionals and families.  Of interest in the current thesis was to enhance 

the levels of adherence to the evidence-based PAD assessment tools by the nursing staff in the ICU. 

Through the implementation of the interventions that targeted families, physicians and nurses, it is felt 

that the nurse adherence to the PAD assessment would improve given that the interventions were 

targeted to a specific level of nurse engagement. 

Current Research Project 
 

 In critical care, there are guidelines that are evidence-based and have demonstrated 

effectiveness for PAD assessment, yet they are not readily implemented. This provided an opportunity 

for the current study to harness both the EBP and QI lens to implement and examine adherence to 

evidence-based practice guidelines in the ICU to improve adherence to PAD assessment and 

management. 

Research Objective/Questions/Hypotheses 
 

The overall objective of this thesis was to examine the impact of a multifaceted and 

multidisciplinary Intervention to enhance adherence of assessments of PAD in a community ICU setting. 

Specifically, the following research questions were examined: 

Primary research questions: 

1. Is there a significant difference in the proportion of patient-days with pain assessment ³ 4x/shift 

using NPRS (for patients who can verbally report pain) or CPOT (for patient who cannot verbally 

report pain) after implementation of the intervention? 

2. Is there a significant difference in the proportion of patient-days with agitation assessment ³ 

4x/shift using RASS after implementation of the intervention? 
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3. Is there a significant difference in the proportion of patient-days with delirium assessment ³ 

1x/shift using CAM-ICU? 

Secondary research questions:  

1. Is there a significant difference in the mean number of patient-days with significant pain defined  
 
by NPRS ³ 4 or CPOT ³ 3, optimal sedation level defined by RASS score of -2 or 0 or a target  
 
RASS score at least 50% of the time, over sedation defined by RASS score of < -2 at least 50% of  
 
the time, and agitation defined by RASS score of > 0 at least 50% of the time after the  
 
implementation of the intervention? 
 

2. Is there a significant difference in the proportion of patient-days for benzodiazepine use and  

positive delirium screen using CAM-ICU after implementation of the intervention? 

 

The research hypothesis of this thesis was that the introduction of a multifaceted and 

multidisciplinary intervention would improve the adherence of assessments of PAD in a community ICU 

setting.  
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Chapter 3 –Methodology 

This chapter outlines the research design for the current study together with details about the 

research site, eligibility criteria, pre-intervention data collection, interventions, post-intervention data 

collection, and data analysis.  

Research Design 
 

This is a prospective single centre pre and post intervention study (Speroff & O’Connor, 2004) 

examining the impact of a multifaceted and multidisciplinary intervention to enhance adherence to 

evidence-based PAD assessment and management in a Canadian community ICU.  

Research Site 
 

This study was conducted in a Southern Ontario community ICU. This community ICU is in a 

medium size Canadian city in Ontario, with approximately 90 registered nurses providing ICU care. This 

centre has one level-III medical-surgical ICU capable of caring for 14 adult patients in private rooms. The 

ICU is a closed unit with 24-hour intensivist coverage who acts as their primary physician during the 

patients’ ICU stay. The nurse to patient ratio is 1:1 to 1:2. There is a dedicated ICU pharmacist, 

respiratory therapist, physiotherapist, and dietitian. The healthcare team provides care to general 

medical, cardiac, respiratory, nephrological, oncological, general surgical, orthopedic and vascular 

surgical patients. The ICU is a locked unit but without restriction in family visiting hours.  

In relation to PAD assessment and management, the research site has a nursing policy 

stipulating that pain is assessed using the NPRS at the beginning of each shift, after analgesic 

administration, every 4 hours, and as needed. Sedation level is to be assessed using the RASS at the 

beginning of each shift and as needed.  Delirium is assessed using the CAM-ICU. The ICU nurses are 
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responsible for titrating doses, frequency of analgesics and sedatives according to patients’ clinical 

status. There is no protocol for medication titration.  

Eligibility criteria 
 

Participants 
 

All patients admitted to the community ICU for more than 24 hours were included in this study  

between December 2018 to May 2019. No exclusion criteria were applied for this study as PAD  

guidelines can be applied universally to all patients in the ICU regardless of clinical condition  

(Barr et al., 2013, Devlin et al., 2018) and all ICU nurses were eligible to participate regardless of  

their demographics or clinical training characteristics. As the current study aimed to evaluate  

the adherence to guideline recommendation on PAD assessment by nurses per day, this  

research project measured their adherence to the intervention in patient-days units.  

 
Sample size justification  
 

No study has evaluated the PAD assessment in a community ICU, therefore it is difficult to 

ascertain an exact sample size.  Based on a previously conducted nurse-focused quality improvement 

study, expected differences in pain (8.2%), agitation (14.4%) and delirium (14.8%) assessment were 

anticipated (Tan et al., 2019). Using a power of 80% (Zbeta=0.20), it was calculated that a minimum 

sample of 277 patients are required. Significance was assumed at or below an alpha level of 0.05 for a 

two-tail test. This sample size calculation was determined in the protocol paper titled “Impact of a 

multifaceted and multidisciplinary intervention on pain, agitation, and delirium management in a 

Canadian community intensive care unit: a quality improvement study protocol” by Camargo et al., 

2019.  
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As our objective was to evaluate the adherence to guidelines on pain, agitation and delirium 

assessment by nurses per day, we measured their adherence to the implementation of the NPRS/CPOT, 

RASS and CAM-ICU in patient-days units.  

The Society of Critical Care Medicine (SCCM) developed and published clinical practice 

guidelines for the management of pain, agitation and delirium in adult patients in the ICU (Barr et al., 

2013). The SCCM connected a 20-person, multidisciplinary team with expertise in the development of 

guidelines and in the management of pain, agitation and delirium in adult critically ill patients (Barr et 

al., 2013). Following a rigorous methodology, the Grading of Recommendations, Assessment, 

Development and Evaluation method – GRADE - (http:// www.gradeworkinggroup.org), a guideline 

writing committee answered clinically relevant questions related to the management of pain, agitation 

and delirium, resulting in a series of recommendations. The evidence supporting the recommendations 

ranges from levels 1 to 2 and grades A to C.  The strength of recommendations was categorized as 

strong (1) or weak (2), and either in favor of (+) or against (-) an intervention; and the quality of evidence 

was ranked as high (A), moderate (B), or low/very low (C). The PAD guidelines recommended using an 

interdisciplinary ICU team approach to facilitate the use of these guidelines (+1B). They also strongly 

recommended routine assessment of PAD (+1B) using validated tools: CPOT and RASS (B), CAM-ICU (A).  

In terms of psychometric properties, the CPOT has shown moderate correlations between the 

CPOT score and the patient's self-report of pain intensity at rest (r = 0.40 to 0.49, p < 0.05), and higher 

correlations during a nociceptive procedure (r = 0.59, p < 0.05) (Gélinas, Fillion, Puntillo, Viens & Fortier, 

2006). Sensitivity of 67 to 86% and specificity of 78 to 83% were obtained for a CPOT cut-off score 

between 2 and 3 to detect the presence of significant pain (Gélinas & Johnston, 2007). Furthermore, the 

RASS demonstrated robust inter-rater reliability (r = 0.922-0.983) (kappa = 0.64-0.82) for patients from 

medical, surgical, cardiac surgery, coronary, and neuroscience ICUs, patients with and without 

mechanical ventilation, and patients with and without sedative medications (Ely et al., 2003; Sessler et 
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al., 2002). Lastly, the CAM-ICU demonstrated a sensitivity of 93% to 100%, a specificity of 98% to 100%, 

and high interrater reliability (κ = 0.96) in the detection of delirium (Ely et al., 2001). Given what is 

known about the psychometric properties, these tools are deemed to be valid and reliable scales to 

assess PAD in the ICU.  

Measurement of Study Variables 
 

Pre-Intervention Data Collection  
 

 Prospective data was collected daily on all admitted ICU patients for six weeks (from Dec 3, 2018 

to February 3, 2019). The data collected included PAD assessment using the CPOT or NPRS, RASS and 

CAM-ICU and medication information such as benzodiazepine use, opioid and non-opioid analgesic use, 

and antipsychotic use. All data was collected by the master´s student every morning during the 6-week 

period between the similar time frame of 9 am to 11 am to ensure consistency. Our research computer 

was used to collect the data and this was stored in the research office every day. 

Intervention 
 

PAD Advisory Committee 
 

The intervention for this project was multifaceted and multidisciplinary. It focused on the social 

and medical needs of the patients in the ICU in relation to the PAD and PADIS guidelines (Barr et al., 

2013; Devlin et al., 2018). The intervention targets three groups including nurses, family members and 

physicians as part of the recommendation of the PAD and PADIS guidelines (Barr et al., 2013, Devlin et 

al., 2018).  

These strategies were designed in a way to remind and engage the ICU nurses in the PAD 

assessment. In order to facilitate the development of the intervention, we formed a PAD Advisory 
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Committee which included the ICU manager, five nurses, two physicians (intensivists), an ICU 

pharmacist, and the ICU Research Coordinator. In addition to informing the development of our 

intervention, the PAD Advisory Committee acted as local champions to engage, motivate and support 

frontline healthcare staff during the implementation of the intervention. More importantly, the PAD 

Advisory Committee cultivated positive relationships with ICU staff including family members of the 

program to enhance PAD protocol adherence, obtain feedback from frontline staff and stimulate 

collaborative practice among frontline staff. Regular meetings occurred with the PAD Advisory 

Committee to ensure constant feedback, to monitor the implementation of the PAD intervention and to 

make changes according to their feedback. 

Furthermore, the PAD Advisory Committee guided the nurses in the assessment of PAD. These 

nurses were working during day or night shifts and weekends. Their role was relevant to promote and 

clarify questions about PAD assessment using validated tools and to provide feedback with the research 

team while promoting PAD. This group facilitated the dissemination of the information and the 

educational material such as cue-cards and the online modules among critical care nurses. Indeed, the 

concept of facilitation has been used in several conceptual frameworks as one technique to implement 

evidence into practice including the PARiHS framework (Promoting Action on Research Implementation 

in Health Services) (Kitson et al., 2008).  The PARiHS framework exemplifies the challenges of 

implementing evidence into practice (Grimshaw, Eccles, & Tetroe, 2004; Harvey et al., 2002; Kitson, 

Harvey, & McCormack, 1998; Kitson et al., 2008; Rycroft-Malone et al., 2002). Kitson et al. (1998) 

proposed that facilitators helped individuals and teams to understand what the needs are and how 

those needs should be addressed in order to translate evidence into practice. To facilitate the 

implementation of the PAD interventions, the ICU manager, who was a member of the PAD Advisory 

Committee, sent emails to the critical care team every 2 weeks as a friendly reminder about the PAD 

research. This initiative aimed to address the potential barrier of not disseminating the PAD material to 
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the all nurses. Also, Kitson et al. (2008) defined the concept of facilitation as “a technique by which one 

person makes things easier for others (p.9)”. For instance, it was recognized that among ICU staff, some 

nurses only worked on night shifts. As a result, nurses, who were members of the PAD Advisory 

Committee, were allocated to these shifts to make sure that all nurses were included and received PAD 

interventions, regardless if they worked day, night, or weekend shifts. Also, an intensivist, who was a 

member of the PAD Advisory Committee, sent emails to the physician team to encourage them to use 

the scripts about PAD assessment. The scripts were placed on the workstation on wheels that the 

intensivist uses while doing medical rounds. Recently, another intensivist joined the PAD team, with the 

goal of engaging not only physicians but also clinicians in training to the PAD research. Furthermore, the 

term “facilitation” has been used and described in the literature as an intervention in the practice 

development movement in nursing and in the quality improvement literature” (Harvey et al., 2002, 

Kitson et al., 2008) which is aligned with the theoretical framework that this research project used.   

Development of Intervention 
 

The intervention was designed and developed over a one-year period (September 2017 to 

August 2018) using the Model for Improvement to allow for the development and refinement of the 

intervention through PDSA cycles to optimize adherence (Coury et al., 2017, Greene, Reid & Larson, 

2012, Luce et al., 2009; Speroff & O’Connor, 2004). Specifically, the PAD Advisory Committee designed 

and developed the nurse-focused intervention (education modules and visual reminders), the family-

focused intervention (education pamphlet and education video), the physician-focused intervention 

(multidisciplinary round script) and the multidisciplinary-focused intervention (poster). Essentially, the 

goal of integrating these interventions was to increase nurse engagement in the assessment and 

planning to minimize the effects of PAD for ICU patients.  Although the measurement of interest in this 

study is whether the nursing staff adhere to the best practice guidelines for PAD assessment, the 
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committee determined that a multifaceted and multidisciplinary approach to the intervention would 

help to embed the importance of this topic and thus enhance adherence rates. 

The unique aspect and strength of this study is the method by which the interventions were 

created.  As per the Model for Improvement, we implemented several consecutive PDSA cycles for each 

of the interventions that were informed by previous evidence and local context. Over a one-year period 

(September 2017 to August 2018) the team created, tested and refined each intervention until it was 

deemed to be in a final version.  Below, each of the interventions that formed the PAD bundled 

intervention are discussed with details on their associated development with the PDSA cycles. 

Nurse-Focused Interventions 
 

Education Modules 
 

After conducting a survey with the nurses and holding five focus group sessions with a total of 

46 participants, we recognized that there was a gap in understanding regarding PAD assessment 

knowledge.  It was also noted that delirium assessment was not very well understood which was 

consistent with previous literature (Maximous et al., 2018). To this end educational modules were 

designed to bridge the knowledge to action gap in PAD assessment.  

Initially, an in-person educational workshop was held for nurses and feedback on the content 

and information was gathered that helped to inform the development of the online module content 

(PDSA 1).  This content was vetted by the PAD advisory Committee (PDSA 2) and then the educational 

online modules were created.  These modules were then tested with 3 nurses (PDSA 3) and small 

changes were made before these modules were finalized (PDSA 4). 

The final four-module online educational program was developed using the 2013 PAD 

Guidelines (Barr et al., 2013). The first module discussed the local PAD research program, post intensive 
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care syndrome and basic pharmacology and pharmacokinetic properties of common ICU drugs in 

critically ill patients. The second module aimed to introduce the CPOT and provided information on the 

pharmacology of commonly used non-opioid and opioid analgesics in the ICU. The third module was the 

Agitation Module and aimed to introduce the RASS. It also provided nurses information on 

pharmacology of commonly used sedatives. The fourth module provided an overview on delirium by 

introducing the CAM-ICU as a validated tool to screen for delirium. It also provided nurses with 

information on pharmacological and non-pharmacological treatment of delirium. The Clinical Manager 

of the ICU sent reminder email every two weeks to the nurses to ensure the timely completion of these 

modules. Additionally, daily reminder rounds were conducted with nurses and module completions 

were tracked weekly.  During the intervention phase of the study, 20 nurses completed the online 

educational modules.  The online educational module is now part of the critical care component on the 

local hospital website and visual reminders were placed in the clipboards to the bedside nurse. 

 

  Visual Reminders 
 

Through the focus group sessions, it was outlined by the nurses that visual reminders available 

at the point of care would be helpful to enhance assessment adherence.  The PAD advisory committee 

developed visual reminders and presented these to ICU nurses on day and night shifts to gather 

feedback on the design and associated information (PDSA 1). Questions from nurses were encouraged 

and answered by a member of PAD Advisory committee about the use of validated tools and the 

placement of these tools (PDSA 2).   

Upon completion of these PDSA cycles, the CPOT, RASS and CAM-ICU cue cards were placed by each 

bedside as a form of visual aid to remind frontline nurses how to properly use these validated tools to 

screen for pain, agitation and delirium, respectively (Appendices A, B and C) (Grundgeiger et al., 2013; 
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Nevo et al., 2010). Bedside education was conducted while providing and placing cue-cards in nurses’ 

clipboard. A short introduction (around 2 minutes) took place to remind nurses about the impact of PAD 

in critically ill adult patients in the ICU. It was also emphasized that vital signs such as increased heart 

rate, respiratory rate, high blood pressure are not proper indicators for assessing PAD in ICU patients, 

and that validated tools should be used (NPRS, CPOT, RASS and CAM-ICU) for patients who can and 

cannot communicate.  Moreover, it was highlighted how often PAD must be assessed and that 

educational modules were available online to provide more details not only about these validated tools 

but also about pharmacology and pharmacokinetic properties of medications that are most commonly 

used in the unit.  This process of speaking with the nurses and covering these topics was standardized 

and followed through the intervention phase of the study. 

Family Member-Focused Intervention 
 

Interviews 
 

Another theme that surfaced from the nurse survey and focus group was ICU nurses’ interest in 

gathering patient’s non-pharmacological information from their family members to inform processes of 

care for the patient. It was deemed that a family interview type approach would be most useful to 

gather this information.  A team of PAD volunteers (undergraduate medical sciences students) worked 

with the master’s student to develop and refine the family interview template.  This template was 

informed by the literature outlining non-pharmacological approaches essential for individuals in the ICU.  

The interview template was created and then tested with twelve families with the goal of a) ensuring 

that the questions were understood by the family members, b) to identify the best timing to engage in 

an interview, and 3) to ensure that the interview information was useful to the nursing staff (PDSA 1). 

Topics that were covered in the interview included sleep pattern, baseline mobilization function, 

substance use, and other non-pharmacological information such as the use of hearing aids and glasses.   
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This interview guide template development underwent eight revisions and pilot testing (PDSA 2-10) at 

which point it was deemed to be in a final state that ensured appropriate questions were being asked 

and the process was appropriate for engaging with the family.   

During the intervention phase of the project, a team of PAD volunteers (undergraduate 

students) conducted in-person interviews (approximately 20 minutes in duration) with family members 

of all newly admitted ICU patients within 48-72 hours of admission. The purpose of this component was 

to empower family members to participate in the PAD care of the patients by providing the healthcare 

team with important information surrounding patients’ baseline cognitive function, mobility and the use 

of visual and hearing aids (Appendix D).  This information was then placed in the patients’ charts for the 

nurses to read and integrate into their care planning for these patients (Adams, Mannix, & Harrington, 

2017; Kalocsai et al., 2018; Marra, Ely, Pandharipande, & Patel, 2017).  It was felt that this would serve 

as a reminder to the nurses to conduct the assessments while also providing valuable patient 

information. 

Education Pamphlet 
 

A gap in the understanding for family regarding PAD was also identified by nurses and therefore 

a pamphlet was designed. The goal was to facilitate family members to better identify, understand and 

engage with health professionals in conversations about delirium (Appendix E). Educational materials 

were developed and tested to gather feedback from family in terms of the content and design (PDSA 1-

4).  They felt that the pamphlet and the video gave opportunities to help their loved one but also, felt 

part of the ICU care team. Pamphlets were placed inside and outside the ICU to allow for easy access to 

the family members.    
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Education Video 
 

 The animated video was sourced and made available in on one of the computers for the family 

members to view while waiting to see their loved one. This educational video on delirium (produced by 

Osmosis) was available in a dedicated computer in the ICU waiting room for family members. The 

purpose of this intervention was to provide a different education medium to family members on 

delirium (https://source-net.res.lhiniv.net/Programs/CE/PAD). 

Physician-Focused Intervention 
 

Multidisciplinary Round Script 
 

After exploring nurses’ perceptions and beliefs on the PAD management, it was deemed 

important to address the interprofessional dynamics, and preferences of healthcare providers.  

Therefore, a round script was deemed as an appropriate method to enhance conversations between 

health professionals.  A round script was developed as a friendly reminder to actively evaluate PAD 

assessment while doing medical round in their day or night shift. Questions about pain level, frequency 

of pain, agitation and delirium assessment were part of the medical round. The PAD advisory committee 

developed and emailed a round script for review to the intensivists in the ICU to ask for feedback and 

ideas about the content for the script (PDSA 1). The script was rephrased and approved by the 

physicians after four iterations of the script (PDSA 2-5). For the intervention phase of the project the 

script was provided on the workstation on wheels to remind them to discuss with the nurses the PAD 

assessment, treatment and prevention (Appendix F) (Wang, Wan, Lin, Zhou, & Shang, 2018).  

Multidisciplinary-Focused Intervention  
 

Poster 
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The delirium poster was placed in the ICU to remind all frontline multidisciplinary healthcare 

staff, patients and family members the importance of assessment, treatment and prevention of delirium 

(Appendix G).  This poster was developed by a professional designer who was able to take the content 

that was deemed important by the PAD advisory committee and visually represent this in a poster 

format. The poster design and content were modified through a number of revisions to reflect the visual 

that was most effective and appealing for family and health professionals.  The final poster was posted 

in various hallway locations in the ICU during the intervention phase.   

Post Intervention Data Collection 
 

A trained research assistant conducted a 6-week daily post-intervention data collection on all 

admitted ICU patients 4 weeks after the implementation of the above intervention. Similar to the pre 

intervention phase, data were collected for pain assessment using validated tools and medication 

information.  

Primary outcomes 
 

Primary outcomes included: (a) the proportion of patient-days with pain assessment using the 

NPRS (for patients who can verbally report pain) or the CPOT (for patients who cannot verbally report 

pain) at least 4 times per shift, (b) the proportion of patient-days with agitation assessment using the 

RASS at least 4 times per shift and (c) the proportion of patient-days with delirium assessment using the 

CAM-ICU at least once per shift. 

Secondary outcomes 
 

Secondary outcomes included: (a) the proportion of patient-days with benzodiazepine use, (b) 

the proportion of patient-days with significant pain defined by NPRS scores of 4 or higher or CPOT scores 

of 3 or higher, (c) the proportion of patient-days with optimal sedation level defined by a RASS score of 
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−2 to 0 or a target RASS score at least 50% of the time, (d) the proportion of patient-days with over 

sedation defined by a RASS score less than −2 at least 50% of the time, (e) the proportion of patient-

days with agitation defined by a RASS score greater than 0 at least 50% of the time and (f) daily percent 

patient-days with a positive delirium screen using the CAM-ICU. 

Statistical Analysis   
 

Data requirements to perform paired t-test are: 1) paired or matched samples/groups, 2) 

random sample of data from the population, 3) normal distribution of the difference between the paired 

value, and 4) continuous dependent variable (Kent State University Libraries, 2017, Rietveld, T., & van 

Hout, R., 2017). 

Applying these assumptions to the current study, a paired t-test was performed as part of the 

statistical analysis. A paired t-test was performed to test if the mean number of pain, agitation and 

delirium assessment scores using validated tools was significantly different between pre and post 

intervention periods. Also, the two samples were related, and the continuous variables were measured 

at two different times. 

The McNemar’s test is used to determine if there were differences in a dichotomous dependent 

variable between two related groups and to analyze pretest-posttest study designs. To perform a 

McNemar’s test, there are three requirements: 1) having an independent variable with two related 

groups (i.e., a dichotomous variable indicates that the study will have a pretest-posttest study design, 2) 

the two groups of the dependent variable must be mutually exclusive, 3) the participants are a random 

sample from the population of interest (Adedokun & Burgess, 2012, Lu, Wang & Zhang, 2017).  

McNemar’s test was used to assess if the proportion of pain assessment using NPRS (for 

patients who can verbally report pain) or CPOT (for patient who cannot verbally report pain) ³  4x/shift 
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(two groups: “yes” and “no”), agitation assessment using RASS  ³ 4x/shift (two groups: “yes” and “no”), 

delirium assessment using CAM-ICU  ³  1x/shift (two groups: “yes” and “no”) were significantly different 

before and after the intervention period.  Statistical analyses were performed using SPSS version 26.0 

for Windows (SPSS, Chicago, Illinois, USA). 

Ethics Approval 
 

This study was approval by Hamilton Integrated Research Ethics Board (HiREB 18-040-C) with a 

waiver of consent as this is a quality improvement study.  All data was de-identified and stored in 

password-protected computers in a locked research office. 
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Chapter 4 - Results 

A prospective observational study using a quality improvement approach was conducted to 

examine nursing adherence to best practices for the assessment of pain, agitation and delirium (PAD) in 

critically ill patients admitted to a Canadian community ICU.   

This study was divided into three periods: pre-intervention data collection period of six weeks, 

intervention period of four weeks, and the post-intervention data collection period of six weeks. The 

pre-intervention data collection period was from December 3, 2018 to February 3, 2019, with a two-

week gap (from December 21, 2018 to January 6, 2019) due to Christmas and New Year Holidays. The 

PAD intervention was implemented from February 18, 2019 to March 15, 2019 (equivalent to 4 weeks). 

Lastly, the post-intervention data collection period was conducted from March 18, 2019 to May 2, 2019. 

Data was collected on a total of 430 patient-days during the pre-intervention period and 406 patient-

days during the post-intervention period.  

Primary Outcomes 
 

The multifaceted and multidisciplinary intervention resulted in significant improvement in the 

proportion of patient-days with pain and agitation assessment of at least 4 times per shift. There was no 

change in the proportion of patient-days with delirium assessment of at least once per shift (Figure 3). 

The proportion of pain assessment using NPRS or CPOT at least 4 times per shift was 68% in the pre-

intervention period and 87.5% in the post intervention period (p=0.0001). The proportion of agitation 

assessment using RASS at least 4 times per shift was 69.7% in the pre-intervention period and 82.2% in 

the post-intervention period (p=0.0001). The proportion of delirium with at least one assessment per 

shift using CAM-ICU was 74.4% in the pre-intervention period and 76.3% in the post-intervention period 

(p=0.514).  
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Figure 3. Proportion of patient-days with pain and agitation assessment of at least 4 times per 

shift, and the proportion of patient-days with delirium assessment of at least once per shift before and 

after the intervention period.  

Secondary Outcomes 
 

Results for difference in mean number of patient-days with significant pain, over  
 
sedation, benzodiazepine use, optimal sedation and agitation after implementation of the  
 
intervention are provided in Table 8. The multifaceted and multidisciplinary intervention  
 
resulted in a significant reduction in the mean number of patient-days for significant pain and  
 
over sedation. The mean number of patient-days with significant pain assessed as NPRS ≥ 4 or  
 
CPOT ≥3 was 0.026 lower in the post-intervention period compared to the pre-intervention  
 
period (95 % CI: 0.043, 0.008).  Further, on average, the intervention was associated with a  
 
0.063 (95 % CI: 0.016, 0.109) fewer patient-days with over sedation as assessed using a RASS  
 
score of <-2 at least 50% of the time compared to the pre-intervention period.  However, there  
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was an increase in the mean number of patient-days with over sedation defined by RASS of < -2  
 
at least 50% of the time.  There were no significant changes in mean number of patient-days  
 
with optimal sedation level defined by RASS score of -2 to 0 or a target RASS score at least 50%  
 
of the time and in means of patient-days with agitation defined by RASS score of > 0 at least  
 
50% of the time. 
  
Table 8. Difference in mean number of patient-days with significant pain, over sedation, benzodiazepine 
use, optimal sedation and agitation after implementation of the intervention 
 

 Pre-Intervention 
Mean (SD) 

Post-Intervention 
Mean (SD) 

Mean Difference 
(95% CI) P Value 

Significant pain 0.042±0.16 0.016±0.09 -0.026 
(-0.008, -0.043) p=0.004* 

Over sedation 0.111±0.28 0.174±0.37 -0.063 
(-0.109, 0.016) p=0.008* 

Optimal sedation 0.790±0.34 0.740±0.39 0.050 
(0.005, 0.099) p=0.078 

Agitation 0.057±0.16 0.040±0.15 0.017 
(0.004, 0.038) p=0.125 

*statistically significant with significance set to p<0.05. 
 
 

Furthermore, the proportion of patient-days with a positive delirium screen using CAM-ICU was 

95.5% in the pre-intervention period and 90% in the post-intervention period (p=.0001). Lastly, the 

proportion of patient-days with benzodiazepine use was 73.1% in the pre-intervention period and 83% 

in the post-intervention period (p=0.001). These findings suggest that the intervention was associated 

with a reduction in the proportion of patient-days for positive delirium screen and for benzodiazepine 

use. 
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Chapter 5 - Discussion 

The purpose of this study was to evaluate the impact of a multifaceted and multidisciplinary  

intervention on the adherence of assessments for the management of PAD in a community hospital ICU  

setting. Overall, the results suggest that the interventions used in this project had a positive impact on 

the adherence on PAD assessment.  

Both the PAD and PADIS guidelines have been referenced in the literature as having positive 

impacts on patient outcomes (Barr et al., 2013, Devlin et al., 2018). These guidelines strongly 

recommended routine assessment of PAD using validated tools and the prevention and treatment of 

these conditions. The implementation of these guidelines in academic hospitals has been shown to 

improve patient outcomes by decreasing hospital length of stay, duration of mechanical ventilation, 

mortality, long-term complications, and cost (Dubois, Bergeron, Dumont, Dial, & Skrobik, 2001; Ely et al., 

2001; Ely et al., 2004; Girard, Pandharipande & Ely, 2008; Girard et al., 2010; Limpawattana et al., 2016; 

McAvay et al., 2006; Milbrandt et al., 2004; Ouimet et al., 2007; Pisani, 2007; Salam, Tilluckdharry, 

Amoateng-Adjepong, & Manthous, 2004). What has to be explored in the literature is the uptake of 

these guidelines in community hospitals. Therefore, this study evaluated the impact of a multifaceted 

and multidisciplinary intervention on PAD management in a Canadian community ICU.   

Overall, the findings from this study are in alignment with the previous literature. The main  

finding in this project demonstrated that the intervention resulted in an increase in the overall pain and  

agitation assessment - measured as the patient-days with pain and agitation assessment at least 4 times  

per shift. This is similar to work done by Gélinas et al., 2011. Gélinas et al., 2011 evaluated the  

implementation of the critical-care pain observation tool on pain assessment/management by nurses in  

an ICU with nonverbal critically ill adults. They found that pain assessments were three to four times  

more frequent in post-implementation groups compared with the pre-implementation group. They also  

found that reports of pain assessment were maintained over time from 3 to 12 months post- 
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implementation (Gélinas et al., 2011). Moreover, Pun et al., 2005 prospectively investigated the large- 

scale implementation of the Society of Critical Care Medicine guidelines for monitoring sedation and  

delirium in two different hospitals.  They found that with minimal training, the compliance of bedside  

nurses using RASS at least 1 assessment every 4 hours was high (94.4% and 99.7% in two  

different hospitals) (Pun et al., 2005).  

Although there are insufficient data from community ICUs to accurately measure PAD protocol 

adherence, a quality improvement project to increase adherence to a PAD protocol in the ICU was 

developed and implemented in the United States (Yan et al., 2019).  Yan et al. (2019) showed that the 

use of a multidimensional, multidisciplinary educational module (that included an online tutorial, point-

of-care reminders, written materials, and verbal coaching) was effective in increasing compliance to the 

clinical practice guidelines for the management of PAD in adult ICU patients. The improvement in the 

assessment of PAD seen in our study is consistent with the study conducted by Yan et al. (2019).  The 

current project lends further support to these findings and in turn, the studied intervention could be 

adopted by other hospitals to improve the management of PAD in the ICU.  

Due the “bundle” nature of the multifaceted and multi-disciplinary intervention, it is difficult to 

delineate which components contributed to the improvement in pain and agitation assessment. We 

believed that the involvement in frontline healthcare staff (PAD Advisory Committee) in the design and 

implementation of the intervention, the adoption of PDSA cycles in the development of the intervention 

and the multidisciplinary nature of the intervention are the potential key ingredients in the success of 

this study.  

Literature has demonstrated a 10- to 17-year gap between the discovery of new knowledge and 

the implementation of associated innovations (Bostrom & Wise, 1994) and only 14% of new research 

findings will find their way into daily clinical practice (Westfall et al., 2007). Therefore, an approach to 

bridge the gap between research findings and clinical practice – quality improvement – is crucial in the 
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improvement of patient care. Quality improvement is often used by researchers who wish to adapt and 

implement current clinical guidelines within local and small setting (Glasziou, Ogrinc &Goodman, 2017; 

Kaplan, Provost, Froehle & Margolis, 2011). The research site of this study was a community ICU (small 

setting) with less research funding and resources to implement best practice guidelines compared to 

academic centers (Devlin et al., 2008; Pun et al., 2005; Radtke et al., 2012).  

A stepwise approach to bridge the gap between the dissemination of best practice guidelines on 

PAD (Barr et al., 2013, Devlin et al, 2018) and the implementation of the PAD guidelines in a community 

ICU (the research site) was undertaken. A nurse-focused multifaceted intervention (survey, focus groups 

and education sessions) was implemented in 2016 to 2017 (Maximous et al, 2018, Tsang et al., 2019, 

Tan et al., 2019). It resulted in a slight improvement in pain and agitation assessment (Tan et al., 2019). 

However, there remained a large care gap in the management of PAD.  

Recognizing and understanding this continue lack of guideline adoption (Tan et al.,2019; 

Maximous et al., 2018, Tsang et al., 2019), it was hypothesized that the introduction of a multifaceted 

and multidisciplinary intervention targeting nurses, family members and physicians would further 

improve the adherence of assessments of PAD in our community ICU. We attempted to bridge the care 

gap by employing both EBP (implementing the PAD guidelines was “doing the right thing”) and QI (using 

PDSA cycles was “doing the right thing”) approaches (Glasziou, Ogrinc & Goodman, 2017).  

A major strength of this project is the development of the interventions from the lens of QI and 

the implementation of evidence-based guidelines.  Before the study phase, PDSA cycles were performed 

over a 1-year period to develop, refine and finalize the interventions. Our primary intent was learning 

and informed action, which means doing changes and refining our multidisciplinary interventions. 

Multiple PDSA cycles informed the development of the interventions and allowed for engagement by 

other health professionals in the change which is core to spread and sustainability of improvements. For 
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example, while conducting family interviews, it was recognized that our terminology to gather 

information regarding sleep pattern was too complex for our patient family to comprehend. Specific 

words such as “wake up” and “sleep time” were preferred instead of “sleep cycle”. “Mobility aids” was 

also a category that underwent several changes to: “Does he/she require mobility aid such as walker, 

scooter, cane, crutches to ambulate?”. As a result of our PDSA cycles allowed us to ensure that our 

interventions were relevant, informed by evidence and the local context in which they would be 

implemented.  

Through this intervention, this study also demonstrated improvement in the proportion of 

patients with significant pain (measured as the patient-days with significant pain defined by NPRS ≥ 4 or 

CPOT ≥ 3) in the post-intervention period. This may indicate that the improved pain assessment 

prompted the ICU staff to improve the treatment of pain. This finding is consistent with the results 

obtained from previous studies. Some studies have found that the improvement in pain documentation 

led to improvement in pain management without introducing specific protocols to manage pain (Erdek 

& Pronovost, 2004). Moreover, Starck et al.  (2001) identified three classifications of error in pain 

management including errors of assessment and documentation, errors of treatment and management, 

and errors in patient education. Regarding errors in assessment and documentation, Starck et al (2001) 

found that discrepancy by age, sex, ethnicity, and documentation failures were responsible for this type 

of error.  Clarke et al. (1996) examined the knowledge, attitudes and clinical practice of registered 

nurses (N=120) regarding pain management. They found that 76% of the charts had no evidence of 

nurses using a self-assessment tool of flow sheet. According to Clarke (1996), “there would be no 

documentation regarding pain, although medication to relieve pain had been given, and lastly, there 

would be an isolated note regarding the patient’s pain, such as “pain better” but no previous 

documentation of pain assessment” (p.25).  Thus, it is conceivable that the improvement of pain 
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assessment and treatment after intervention could be related to a better documentation among ICU 

staff. 

Sedation in the ICU has been used to facilitate therapeutic or diagnostic procedures (TATIC et 

al., 2019). Benzodiazepines, opioids, anesthetic agents have been commonly used to sedate critically ill 

patients (Wani, Dey & Mistry, 2018). In relation to sedation levels, light levels of sedation are preferred 

over deep levels of sedation (Balzer at al., 2015; Barr et al., 2013; Devlin et al., 2018). This research study 

showed an increase in the proportion of patient-days with over sedation defined by RASS of < -2 at least 

50% of the time, and no changes in the proportion of patient-days with optimal sedation level defined as 

RASS score of -2 to 0 or at target RASS score at least 50% of the time. Also, the proportion of patient-

days with benzodiazepine use was significantly higher in the post-intervention period. Overall, the 

increase in the proportion of patient-days with over sedation is consistent with findings reported by 

Jackson et al. (2009) in their systematic review on the incidence of sub-optimal sedation in the ICU. 

Jackson et al (2009) found a high incidence of over sedation in ICUs, at the range of 40% to 60% of 

assessments (Jackson et al., 2009). However, there are some conditions such as the management of 

elevated intracranial pressure, the use of neuromuscular blockade that require over sedation in order to 

facilitate specific interventions. These results emphasize the need to examine alternative pathways to 

improve sedation levels and medications to achieve adequate sedative goals and improve patient care. 

For example, adapting and implementing current sedation guidelines to a local protocol in this 

community ICU could address this gap. Sedation protocols seems to be beneficial in preventing under or 

over sedation (Adam, Rosser & Manji, 2006; Brattebo et al., 2004; Brook et al., 1999; Girard et al., 2008; 

Walder & Tramer, 2004), reducing the duration of mechanical ventilation and length of stay in the ICU 

(Gehlback & Kress, 2002; Hogarth & Hall, 2004; Kress, Pohlman, O’Connor & Hall, 2000; Walder & 

Tramer, 2004). A well-established institutional protocol in place targeting light levels of sedation, daily 

sedation interruption, pharmacology and pharmacokinetics of the most commonly used medications in 
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the ICU including benzodiazepine therapy (infusion vs bolus), in addition to the use of RASS, could 

improve the management of sedation, thus PAD management in ICU setting. 

Furthermore, multiple researchers have found a positive relationship between benzodiazepine 

use and delirium incidence in ICU patients (Agarwal, 2010; Pandharipande et al., 2006; Pandharipande 

et al., 2008). Other studies have failed to demonstrate the association between benzodiazepine and 

delirium (Lin et al., 2008; Needham et al., 2010; Schreiber et al., 2014; Schweicker, 2009). This project 

found that despite the increased use of benzodiazepines in the post-intervention period, the proportion 

of patient-days with a positive delirium screen using CAM-ICU was significantly lower in the post-

intervention period. This result is consistent with the findings reported by Schreiber et al (2014) in their 

study on the use of corticosteroids and delirium incidence in patients with acute lung injury. Schreiber et 

al (2014) found that there was a significant association between the administration of systemic 

corticosteroids and delirium incidence, whereas, there was no significant association between 

benzodiazepine administration and delirium. Moreover, Lin et al (2008) investigated the risk factors of 

developing early-onset delirium in mechanically ventilated patients. Lin et al (2008) showed that the 

presence of sepsis and hypoalbuminemia were risk factors to develop delirium.  In Lin’s study, the use of 

narcotics or sedatives, abnormal bilirubin level or elevated blood pressure were not associated with 

early onset delirium in patients who were mechanically ventilated (Lin et al. 2008). Further, Schweicker 

et al (2009) found that mechanically ventilated, critically ill patients that received early physical and 

occupational therapy had shorter duration of delirium and more ventilator-free days. Also, Needham et 

al (2010) found that increasing frequency of rehabilitation consultations and treatments to improve 

patients’ functional mobility decrease the incidence of delirium. Although this study did not explore 

multiple factors such as intermittent bolus or continuous infusion of benzodiazepines, the use of other 

sedative drugs, the relationship among albumin level, inflammation, the use of corticosteroids, and early 
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mobilization.  ICU patients may benefit from these modifiable risk factors to prevent delirium, as ICU 

staff may provide alternative management strategies.  

The current project also found some differences from previous research which may be areas for 

further research or debate in this area of patient care.  Aparanji et al. (2018) found no change in the 

proportion of patient-days with at least one of delirium assessment per shift. In their study, Aparanji et 

al., 2019 found that after educational sessions, delirium documentation increased from 40% to 69% for 

dayshift nurses and from 27% to 61% during the nightshift.  Additional documentation changes, delirium 

screening during dayshift increased to 93% (Aparanji et al., 2018). It is unclear why this delirium 

assessment did not increase considering that there was an increase in the proportion of patient-days 

with at least 4 times of pain and agitation assessment per shift between the pre and the post 

intervention. It is possible that in this community ICU, the current policy could influence this finding. This 

policy states that “pain is assessed using NPRS at the beginning of each shift, after analgesic 

administration every 4 hours and as needed. Sedation level is assessed using RASS at the beginning of 

each shift and as needed and delirium is assessed using CAM-ICU (p.3).” This policy focused on the pain 

and agitation assessment in each shift but did not emphasize in the frequency of delirium assessment 

which could influence ICU staff performance. In the study by Angus and Black (2004), they found that 

“much can be achieved in improving patient care of the critically ill through action at the institutional 

and healthcare levels. Such measures will complement any bedside approaches” (p.1319). The rationale 

for improving care of the critically ill in this study cited multifactorial factors that led to several 

approaches that could influence the adoption and implementation of guidelines. These approaches 

include the following: 1) education (especially of non-clinical managers, policy-makers, and the public), 

2) organizational guidelines, 3) performance reporting, 4) financial and socio behavioural incentives to 

health-care professionals and institutions, 5) regulation, 6) legal requirements, and 7) health-care 

system reorganization. Furthermore, this study cited “organizational guidelines (admission, discharge, 
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staffing levels) should help to develop standardization of the capabilities of an ICU (p.1317).” Applying 

this rationale to the current study, it could be possible that modifying the current policy where it states 

that “delirium is assessed using CAM-ICU” to delirium is assessed using CAM-ICU at the beginning of 

each shift and as needed could positively impact delirium assessment. In addition, despite the PAD and 

PADIS guidelines (Barr et al., 2013, Devlin et al., 2018) strongly recommend routine assessment of PAD, 

also prevention and treatment of these modalities, the practice and perceptions regarding delirium may 

vary among ICU staff. Our critical care nurses might feel that the recognition of delirium would not 

result in a change of delirium management. As such, nurses might not agree with the importance of 

delirium assessment. Also, unlike pain and agitation, there is no proven pharmacological treatment for 

delirium, which it is also a guideline concern where potential risks of exposing patients to any 

pharmacological treatment could outweigh any benefits. Moreover, the nurses might feel that the 

delirium assessment tool is too complex to use in the ICU patients. 

In summary, this research project demonstrated that the implementation of a multifaceted and 

multidisciplinary intervention is associated with improved adherence rates of daily pain and agitation 

assessment in a community ICU.  We found improvements in the pain assessment rate by 20% and 

agitation assessment rate by 13%. There was no change in the delirium assessment rate.  This study 

demonstrated that involving frontline healthcare professionals in the design and implementation of 

multidisciplinary and multifaceted interventions improved the adherence to PAD care processes in a 

Canadian community ICU. Further research is needed to explore the reason for the lack of delirium 

assessment improvement and to evaluate the treatment of PAD. 

 

  



 55 

Chapter 6: Conclusion 

The implementation of PAD guidelines in academic hospitals has been shown to improve patient 

outcomes by decreasing hospital length of stay, duration of mechanical ventilation, mortality, long-term 

complications, and cost (Girard et al., 2008; Limpawattana et al., 2016; Ouimet et al., 2007; 

Pandharipande et al., 2008; Pisani et al., 2007). There is limited research on the uptake of the guidelines 

in community hospitals. In this context, the current study has added to the research on the 

implementation of PAD guidelines in non-academic hospitals, and the importance the quality 

improvement approach has on predicting adherence to improve PAD management. A quality 

improvement paradigm was an efficient tool that could yield many benefits when implementing current 

practice guidelines in critical care settings. Our findings demonstrate the ability of community hospitals 

to implement evidence-based changes successfully. 

Strengths & Limitations  
 

The success of this strategy is explained by several reasons. First, a pilot phase that 

demonstrated the initial feasibility of our approach (Maximous et al., 2018; Tan et al., 2019; Tsang et al., 

2019). This phase aimed to review the practice of PAD assessment and treatment and to explore nurses’ 

perception and satisfaction with PAD management (Maximous et al., 2018; Tsang et al., 2019). As a 

result, the implementation of a multifaceted nurse engagement intervention demonstrated 1) the 

positive impact to increase rates of PAD assessment and 2) the importance of multidisciplinary 

interventions to improve PAD management (Tan et al., 2019). Second, the PAD advisory committee was 

formed to co-develop, test and adapt initial designs of the intervention into final instruments. Further, 

its role as a local champions, helped to engage and facilitate the dissemination and the implementation 

of the intervention to the ICU. Third, using a quality improvement approach, specifically, PDSA cycles 
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were crucial not only to redesign the interventions but also to implement it in a short period of time 

which could be a limitation in this research project if the care gap was not identified.  

Regarding the multidisciplinary interventions, some were better received than other ones. For 

example, posters, cue-cards, family interviews and scripts were used frequently more than the online 

module and the educational video. Coinciding with the institutional online modules, assignments such as 

monthly codes (around 4-6 modules per month) and the upcoming accreditation, the PAD online 

modules were not fully completed. Also, having the PAD video inside the ICU was not an ideal location 

to engage and educate family members. Family meetings, conference calls, training among ICU staff 

were the main reasons why the video was not used as much as it intended initially. These findings are 

also important insights as they provided new modifiable barriers that could affect the compliance of the 

PAD protocol.  

The posters, scripts, family interviews, pamphlets, cue cards, and the PAD Advisory committee 

were the successful interventions that continue to be implemented in the unit to continuously engage 

not only allied health professionals but also family members in improving PAD management. 

This study contributed to the understanding of the need for more multidisciplinary intervention 

programs by demonstrating positive effects of this type of intervention on adapting updated guidelines 

in critical care settings. As such, any significant improvement in PAD management, like the ones seen in 

this study, is potentially having an improvement on the overall quality of patients’ lives. 

Although this study incrementally adds to research and practice in PAD management in a 

Canadian community ICU, it is important to acknowledge some limitations. First, this was a pilot study 

that was executed in a small single-center unit. Therefore, it can be proposed that this initiative could be 

implemented in multiple-center units in order to evaluate PAD protocol feasibility and its long-term 

viability. Second, this study did not collect and describe patient demographics because our outcomes 
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should not have any major patient-related confounders since the PAD guidelines stated that all ICU 

patients, regardless of severity of illness, should have regular PAD assessments. However, providing 

demographics, information such as chronic disease, acute physiological data, would provide insights on 

our patient population that could facilitate the implementation of our local PAD protocol to other 

community ICUs. Additionally, demographic data among ICU staff would determine whether their level 

of experience could affect the uptake of PAD protocol. Third, this study did not document and describe 

dose and daily cumulative doses of sedatives, neuromuscular blockers, analgesics, and antipsychotics 

medications. Medication records could help to understand their effects in our ICU patients and hence, to 

strategically design protocol-based analgesia sedation in same population. Lastly, to evaluate the 

association between 90-day mortality and percent of days with deep sedation or agitation, with opioids 

and benzodiazepines, further research design could add these outcomes to measure their associations 

and potentially guide additional interventions that could impact quality and quantity of patients’ lives. 

Implications of the findings 
 

This study has important implications for clinical, research and community pursuits for 

improving PAD management. When designing interventions, it is important that researchers and 

participants speak the same language when it comes to uptake PAD guidelines. For instance, when 

advertising a “PAD program”, different expectations may be held depending on the subject’s 

perspective: patients, family members, nurses, physicians, and allied health professionals. Therefore, 

involving frontline healthcare staff and patient and family members in the design and the 

implementation of these interventions, helped to improve the compliance of the current PAD guidelines 

and improve patient care. Moreover, identifying care gaps through preliminary interventions such as 

surveys and focus groups before rolling out interventions, emphasizes the importance of understanding 

inter and intra professional dynamics that could elucidate successful pathways to close those gaps.  
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Future Research 
 

Future work in this area should involve the implementation of PAD protocol to standardize care 

and bring evidence-based practice to the bedside, including validated tools for those patients who 

 could or could not communicate in other community ICUs. In this case, it could include expanding the 

PAD program to the other 2 community ICUs that are under the same health care system. Moreover, the 

involvement of the multidisciplinary team should be continued. By addressing the barriers at each site 

and having the experience in this research unit, future modifications to the PAD protocol to meet local 

needs, can increase compliance to PAD protocol. 
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Appendix A: Critical Care Pain Observation Tool (CPOT) 

 

Critical Care Pain Observation Tool (CPOT)

Indicator Description Scale 

Facial 
Expressions

Relaxed/Neutral: no muscular tension observed 0

Tense: presence of frowning, brow lowering, orbit
tightening and levator contraction 1

Grimacing: all of the above facial movements & eyelids tightly closed 2

Body 
Movements

Absence of movements or normal position: does not move at all 
(does not necessarily mean absence of pain) or normal position 0

Protection: slow & cautious movements, touching or rubbing site of pain, 
seeking attention through movements 1

Restlessness/Agitation: pulling tube, attempting to sit up, thrashing limbs, 
striking staff, attempting to get out of bed, not following commands 2

Muscle Tension
(Evaluation by 
passive flexion 
& extension of 

upper extremities)

Relaxed: no resistance to passive movements 0

Tense, rigid: resistance to passive movements 1

Very tense or rigid: strong resistance to passive movements, inability to 
complete them 2

Ventilator 
Compliance or 

Vocalization

Tolerating ventilator or movement: ventilator alarms not activated, easy 
ventilation 0

Coughing but tolerating ventilator: coughing, alarms may be activated but stop 
spontaneously 1

Fighting ventilator/Asynchrony: blocking ventilation, alarms frequently 
activated 2

OR

Speaking in normal tone or no sound 0

Sighing or moaning 1

Crying out, sobbing 2

Total Score (CPOT ≥ 3 = significant pain) _ /8
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Appendix B: Confusion Assessment Method for the ICU (CAM-ICU) 

 

 

 

Richmond Agitation-Sedation Scale 
(RASS) 

If RASS is ≥ -3 proceed to CAM-ICU 
(Is patient CAM-ICU positive or negative?)

Scale Label Description

+4 Combative Violent, immediate danger to staff

+3 Very Agitated Pulls to remove tubes or catheters, aggressive

+2 Agitated Frequent non-purposeful movement, fights ventilator

+1 Restless Anxious, apprehensive, movements not aggressive

0 Alert & Calm Spontaneously pays attention to caregiver

-1 Drowsy Not fully alert, but has sustained awakening to voice (eye 
opening & contact >10 sec) V

O
I
C
E

-2 Light Sedation Briefly awakens to voice (eyes open & contact <10 sec)

-3 Moderate Sedation Movement or eye opening to voice (no eye contact)

-4 Deep Sedation No response to voice, but movement or eye opening
to physical stimulation

T
O
U
C
H

-5 Un-rousable No response to voice or physical stimulation

If RASS is -4 or -5 STOP
RECHECK later
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Appendix C: Confusion Assessment Method for the ICU (CAM-ICU) 
 

 

 

 

If RASS is 
-3 through +4 1 Acute Change or Fluctuating Course of 

Mental Status
1. Is there an acute change from baseline mental 

status: OR
2. Has the patient’s mental status fluctuated during 

the past 24 hours?

Proceed to 
next step 

NO STOP
No Delirium

2 Inattention 
Please spell the following letters and ask patient to 
squeeze when “A” is read: S A V E A H A A R T

Scoring: Error: when the patient fails to squeeze on 
the letter “A”.
Error: when patient squeezes on any letter 
other than “A”.

STOP
No Delirium

0-2
Errors

If RASS is 
-4 or -5

3 Altered Level of Consciousness
Current RASS level

STOP
Patient is 
Delirious

RASS
≠ 0

4 Disorganized Thinking
Please ask the patient the following questions:
1. Will a stone float on water?
2. Are there fish in the sea?
3. Does one pound weigh more than two pounds? 
4. Can you use a hammer to pound a nail?

Command:
5. Say to the patient: “Hold up this many fingers” 

(Examiner: hold up two fingers in front of patient).
Then say to the patient: “Now do the same thing with 
the other hand” (Examiner: do not demonstrate). OR
If patient is unable to move both arms for the second 
part, ask patient “add one more finger”. 

≥ 2
Errors

STOP
No Delirium

< 2
Errors

STOP
Patient is 
Delirious

Confusion Assessment 
Method for the ICU 

(CAM-ICU)

Yes

> 2 Errors

RASS = 0

STOP
Reassess 

patient at a 
later time.
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Appendix D: Family Interview 
 

                                                                        

INTERVIEW DATE: _________ PATIENT NUMBER _______   RELATIONSHIP ___________ 

ADMISSION DATE: ________ 

SLEEP DISTURBANCE:       Yes           No  

Does he/she have regular sleep circle?  

Yes  No  

What time does he/she go to sleep? wake up?  

Sleep Time: ____________ Wake Up Time: ____________ 

How many hours does he/she sleep at night? 

How long does it take him/her to fall asleep? 

< 15 minutes           15 – 30 minutes           30 – 60 minutes          60+ minutes   

How many times does he/she wake up during a typical night?  

0 – 2 times           3 – 5 times           5+ times  

Does he/she have difficulties falling asleep or maintaining sleep? 

Yes  No  

Does he/she take sleeping aid?    Yes      No  

If Yes, what is the name of the sleeping aid? 

Does he/she use a sleeping mask to sleep? 

Yes  No  

Does he/she use earplugs to sleep? 

Yes  No  

Does he/she sleep with the lights on? 

Yes  No  

SUBSTANCE USE:       Yes             No           If YES: Frequency - Amount: 

Cocaine Amphetamines Opiates Nicotine Alcohol 
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Benzodiazepine Barbiturates Cannabis 
“Marijuana” 

Hallucinogens Caffeine 

Cigarette     

BASELINE MOBILIZATION FUNCTION  

Katz Index of Independence in Activities of Daily Living 

ACTIVITIES 

POINTS (1 OR 0) 

INDEPENDENCE  

(1 POINT) 

NO supervision, direction or 
personal assistance 

DEPENDENCE  

(O POINTS) 

WITH supervision, direction, 
personal assistance or total 

care 

BATHING  

 

POINTS:  

(1 POINT) Bathes self 
completely or needs help in 
bathing only a single part of the 
body such as the back, genital 
area or disabled extremity 

(0 POINTS) Needs help with 
bathing more than one part of 
the body, getting in or out of 
the tub or shower. Requires 
total bathing 

DRESSING 

 

POINTS: 

(1 POINT) Gets clothes from 
closets and drawers and puts on 
clothes and outer garments 
complete with fasteners. May 
have help tying shoes 

(0 POINTS) Needs help with 
dressing self or needs to be 
completely dressed 

TOILETING 

 

POINTS: 

(1 POINT) Goes to toilet, gets on 
and off, arranges clothes, cleans 
genital area without help 

(0 POINTS) Needs help 
transferring to the toilet, 
cleaning self or uses bedpan or 
commode 

TRANSFERRING 

 

POINTS: 

(1 POINT) Moves in and out of 
bed or chair unassisted. 
Mechanical transferring aides 
are acceptable 

(0 POINTS) Needs help in 
moving from bed to chair or 
requires a complete transfer 

CONTINENCE 

POINTS: 

(1 POINT) Exercises complete 
self-control over urination and 
defecation 

(0 POINTS) Is partially or totally 
incontinent of bowel or bladder 

FEEDING 

POINTS: 

(1 POINT) Gets food from plate 
into mouth without help. 
Preparation of food may be 
done by another person 

 

(0 POINTS) Needs partial or 
total help with feeding or 
requires parenteral feeding 



 87 

TOTAL POINTS: _______ 6  

A score of 6 indicates Full function, of 4 indicates moderate impairment, and £ 2 indicates severe 
functional impairment. 

Did he/she use to walk/exercise on regular basis? Yes  No  

How often did he/she walk? Or performed any other physical activity?  

Daily           2 – 5 days/week           Weekly           Never   

Does he/she require mobility aids such as walker, scooter, cane, crutches to ambulate? 

Yes:        _______________________ No  

OTHERS 

Does he/she use:  

Eyeglasses: ______ Hearing aids: ______ Dentures: _______ 

PATIENT PREFERENCES 

How can we make the patient´s ICU stay more comfortable?  

Music: ___ TV: ___ Books: ___ Pictures: ___ Blankets: ___ Laptops/tablets: ____ 

How often would the patient prefer health care providers to update his/her health care treatment plan? 

Every day         2-3 times per week         Every week 

Would the patient be satisfied to received daily updates from bedside nurses?  

Yes  No  

Would you (as a family member) want to participate in daily multidisciplinary round?  

Yes  No  

Would the patient prefer sunlight in his/her room, or have the blinds closed/lights dimmed during the 
day? 

Sunlight: Yes     No  

Blinds Closed/Lights Dimmed: Yes      No  

Is there anything else you’d like us to know about the patient?  

It was this interview helpful for you?  

Strongly Disagree 

 

Disagree 

 

Neutral 

 

Agree 

 

Strongly Agree 
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Appendix E: Pamphlet 
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Appendix F: Multidisciplinary Round Script 
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Appendix G: Poster 
 

 

 

 

 

 

 

 

 


