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ABSTRACT 

 

Patients in critical care often lack the ability to report the presence of pain due to 

conditions such as altered levels of consciousness, sedation, and endotracheal tubes. 

Untreated or poorly managed pain may lead to adverse psychological sequelae, a longer 

duration of mechanical ventilation, and an increased risk of infection. Several behavioral 

pain assessment tools are available to clinicians to improve their ability to detect the 

presence of pain. A large intensive care unit in the Northwest lacks a pain instrument for 

the assessment of pain in adult, non-verbal patients. An integrative review of the 

literature was performed from the years 2012-2017 to identify evidence-based pain 

instruments available for use in this population. Nine instruments were identified 

representing ten behavioral pain assessment tools. The Joanna Briggs Feasibility, 

Appropriateness, Meaningfulness, and Effectiveness (FAME) framework was utilized to 

determine the best instrument for implementation into a general intensive care unit. 

Based on the FAME criteria, the Critical Care Pain Observation (CPOT) is recommended 

for implementation for non-verbal patients in a general critical care unit.  
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CHAPTER ONE 

  

INTRODUCTION AND PROBLEM 

 

 

Introduction 

 

 

Pain is experienced by many critically ill patients at rest and during procedures. 

Critically ill patients are often unable to report  pain due to conditions that render them 

nonverbal such as placement of endotracheal tubes, administration of sedation and/or 

analgesia, decreased levels of consciousness, or delirium. Despite acknowledgement of 

the existence of pain experienced by this group of patients and efforts to improve the 

treatment of pain, as many as 50% of patients report experiencing moderate to severe 

pain (Barr et al., 2013). As reported by Gelinas, Puntillo, Joffe, and Barr (2013), patients 

experience pain at rest and during routine procedures such as turning, coughing and deep 

breathing, endotracheal suctioning, wound care, and drain removal. Adequate treatment 

of pain in the critically ill patient begins with the clinician’s assessment of the presence 

of pain, however lack of detection is the principle barrier to appropriate treatment 

(Gelinas et al., 2013).  

The International Association for the Study of Pain (IASP) defines pain as “an 

unpleasant sensory and emotional experience associated with actual or potential tissue 

damage, or described in terms of such damage” (2017). Although pain is considered a 

subjective experience requiring the patient to self-report, the lack of inability to report 

pain does not negate its presence (IASP, 2017). The IASP considers self-report to be the 

gold standard of measure and should be obtained as often as possible. In the critical care 
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setting patients are often unable to use self-report pain scales due to their illness, 

mechanical ventilation, and/or altered mental status. 

 

Adverse Outcomes and Cost of Care 

 

 Ineffective management of pain negatively impacts patient care, cost of care, and 

quality of life (Keane, 2013).  Additionally, several studies have demonstrated potential 

adverse patient outcomes, including a higher risk of infection, risk of venous 

thromboembolism, development of chronic pain syndrome and psychiatric disorders such 

as post-traumatic stress disorder  (PTSD) (Jones, Griffiths, Humphris & Skirrow, 2001; 

Norman, Stein, Dimsdale & Hoyt, 2008; Page, 2005; Pasero & McCaffery, 2011).  

Patients with severe illness often experience extreme physical and mental stress 

during their critical care stay which may lead to long-term physical and mental sequelae. 

In a retrospective study of 80 survivors of acute respiratory distress syndrome, Shelling 

(1998) found that 79% of the patients recalled having one or more adverse experiences 

during their intensive care stay including nightmares, anxiety (41%) and pain (40%). 

They also found a higher incidence in chronic pain syndrome (38%), PTSD (27%), and 

lower health-related quality of life (21%) when compared to controls. Desbians et 

al.(1997) found a strong correlation between the level of pain experienced by patients 

during hospitalization and the severity of pain that existed at discharge, two months, and 

six months following their hospital stay. Conversely, patients who experienced less pain 

during hospitalization reported less pain at two and six months.  
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Adequate assessment and treatment of pain is associated with improved outcomes 

for intensive care patients (ICU). Chanques et al. (2006) found the implementation of 

systematic evaluation and treatment of pain and agitation in critical care resulted in a 

shorter duration of mechanical ventilation and fewer nosocomial infections. The authors 

theorized the poor outcomes of pain and agitation which can lead to tachycardia, 

increased myocardial oxygen demand, hypercoagulability, immunosuppression, and 

catabolism, can be improved by mitigating the stress response of patients. In a post-hoc 

analysis of a large, multi-center study of the use of sedatives and analgesics in 1381 

mechanically ventilated patients, Payen et al. (2009) found that only 42% of patients had 

been assessed for pain on day two of their critical care stay.  In comparing outcomes 

patients with routine pain assessments had a decrease in the number of days of 

mechanical ventilation (8 vs. 11 days) and a decrease in the ICU length of stay (13 vs. 18 

days). 

Several behavioral pain assessment tools are designed to accommodate patients 

unable to report their pain. Most of these tools assess facial expressions, vocalization, and 

body movements. Facial expressions of pain may include wincing, grimacing, furrowed 

brow, or closed eyes/withdrawal. Patients may cry, moan or scream in response to pain; 

however, a limited number of tools exist that allow the clinician to assess compliance 

with ventilation as these patients are unable to vocalize pain. Scales assessing body 

movements may observe for restlessness, guarding or splinting, clenched fists, arching of 

the back and muscle rigidity. Additionally, some pain assessment scales include 

physiologic indicators of pain such as respirations, heart rate, oxygen saturation, pallor or 
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diaphoresis, and pupillary changes. Several studies have questioned the reliability of 

physiologic pain indicators in the critical care setting and recommend using them as a 

cue, rather than relying on their use to indicate pain.  

 

Problem Statement 

 

The current use of pain assessment tools in one adult ICU in the Northwest United 

States lacks accommodation for the non-verbal critical care patient population.  

Inadequate assessment of pain in the non-verbal critical care patient population may lead 

to poor pain control, the potential for poor healthcare outcomes, and unnecessary 

healthcare costs. Formal evaluation of the current evidence for the assessment of pain in 

this population is necessary and the focus of the clinical nurse leader (CNL) scholarly 

project.   

Purpose of the Project 

 

The purpose of this project is to identify evidence-based best practice for pain 

assessment in non-verbal, critically ill patients through a structured, formal and 

comprehensive integrative review of the literature.  

 

Clinical Question 

 

What is the known evidence for pain assessment tools in critically ill, non-verbal 

patients? What is the quality of the identified evidence?  Is there a gap in the evidence? 

What are the implications for CNL practice?   

 



5 

 

 

CHAPTER TWO 

 

 

METHODS 

 

 

Theoretical Frameworks 

 

Cooper’s Integrative Review 

This clinical scholarly project utilized Cooper’s integrative review framework. 

Cooper (1998) specifies a five-stage process for conducting a review of the best evidence. 

The five stages are (a) problem formulation; (b) data collection or the literature search; 

(d) data evaluation; (d) analysis and interpretation; and (e) presentation of the results. 

Cooper (1998) suggests using multiple channels to review literature including informal, 

formal, and secondary channels, erring on the side of being overly inclusive to capture all 

available research. For the purpose of this graduate nursing scholarly project, only 

research databases were utilized in conducting research. Criteria for inclusion in this 

review were English-only, peer-reviewed, quantitative research discussing the 

psychometric properties of pain assessment tools for the non-verbal, critically ill patient 

population. Patients less than 18 years of age and those with traumatic brain injury were 

excluded.  

 

FAME Framework 

In 2005, the Joanna Briggs Institute proposed a framework for clinicians in 

guiding their evaluation of available evidence and integration into practice. Recognizing 

traditional research methodologies did not include the use of clinician judgment, patient 
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and professional values, clinical experiences and intuition, the institute developed the 

Feasibility, Appropriateness, Meaningfulness, and Effectiveness (FAME) framework as 

part of a new model of evidence-based healthcare (Pearson, Wiechula, Court, & 

Lockwood, 2005). Feasibility refers to the practicality of an activity or intervention; 

asking the clinician to consider its physical, cultural or financial practicality within an 

organization (Pearson et al., 2005). As outlined by Pearson et al. (2005), evidence of 

appropriateness demonstrates how an activity or intervention fits a particular situation or 

clinical setting. Meaningfulness in research considers how an activity or intervention is 

positively experienced by the patient in terms of their values, thoughts, beliefs and 

interpretations (Pearson et al., 2005). Finally, effectiveness is the degree to which an act 

or intervention achieves the intended goal (Pearson et al., 2005).  

From the perspective of an organization, a feasible pain assessment tool will 

require little cost to incorporate into the electronic health record and require little cost to 

implement. Clinicians would ideally find the instrument fast and easy to use and deem it 

an appropriate tool for the population of patients on that unit. Evidence of 

meaningfulness is challenging in non-verbal, critically ill patients unable to report their 

pain, however, another perspective of this measure is to consider whether clinicians deem 

the assessment tool meaningful to work of assessing pain. An effective pain assessment 

tool would be a valid and reliable tool, appropriately differentiating between non-

nociceptive and nociceptive procedures. Statistical measures of validity and reliability 

chosen to reflect the effectiveness of pain assessment tools are delineated below.  
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Evidence Appraisal  

 

Validity 

 Validity of an instrument refers to its ability to measure what it intends to measure 

(Polit & Beck, 2017). The authors discuss several different aspects of validity for 

clinicians to consider including the major components: content, construct and criterion. 

Content validity is the extent an instrument captures the construct being measured (Polit 

& Beck, 2017). This is often done in collaboration with experts and examines aspects of 

relevance, comprehensiveness, and balance (Polit & Beck, 2017). Content validity may 

also be established by performing a review of the literature and discussion with those 

familiar with the population and construct of interest. It may be calculated as a content 

validity index (CVI), and numbers >0.78 are recommended by the authors.  

Construct validity is the ability of a scale and its individual components to 

accurately measure a construct when no “gold standard” exists (Polit & Beck, 2017). 

There is no measure of construct validity however, examining discriminant validity and 

establishing that a scale accurately detects the lack of and presence of pain when a 

painful and non-painful stimulus is applied supports that an instrument measures the 

construct of pain. When patients are examined at rest, during a non-nociceptive procedure 

such as eye washing, and then a nociceptive procedure such as turning or endotracheal 

suctioning, a change in pain scores should reflect the existence of pain only when the 

painful stimulus is applied, demonstrating discriminant validity.  

 Criterion validity, in this review,  examines how closely an instrument measures 

the construct of pain when compared to a “gold standard” such as patient report (Polit & 
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Beck, 2017). This relationship may be expressed in Pearson’s correlation coefficient ( r ) 

or Spearman’s rho where < 0.3 is equal to a weak or nonexistent relationship, 0.3-0.5 as 

moderate, and >0.5 is considered strong (Heavey, 2019).  

 

Reliability 

Internal consistency, a reliability measure, reflects the ability of the instrument to 

accurately demonstrate a construct, in this case pain (Polit & Beck, 2017). The 

Cronbach’s alpha metric measures the internal consistency of a scale from 0-1 with 

higher numbers indicating greater reliability. According to Polit & Beck (2017), 

Cronbach’s alphas greater than or equal to 0.80 are most desirable. Kline (2000) 

considers a Cronbach’s alpha of 0.7-0.8 as acceptable, 0.8-0.9 as good, and >0.9 as 

excellent.  

  Another important aspect of reliability assessed in studies is interrater reliability 

(IRR), which measures the response of two or more raters at the same time. Cohen’s 

kappa statistic represented by the Greek lower-case letter k is the measurement of IRR 

between two raters.  Interrater reliability is measured on a scale from -1 to +1 where -1 

represents no agreement and +1 represents a perfect agreement between raters (McHugh, 

2012). A Kappa result of 0.01-0.20 is described as none to slight agreement, 0.21-0.40 as 

fair, 0.41-0.60 as moderate, 0.61-0.80 as substantial, and 0.81-1.0 as near perfect. The 

author cautions nursing researchers that a “substantial” agreement among raters may be 

used to drive a change in practice but this represents 20-40% disagreement, making the 

recommendation that Kappa results of >0.80 most desirable (McHugh, 2012). When the 

results of two or more raters are analyzed they may be expressed as Fleiss-Cohen Kappa. 
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Similar to the interpretation of Cohen’s Kappa, Landis and Koch (1977) suggest that < 0 

indicates no agreement, 0.01-0.20 indicates slight agreement, 0.21-0.40 indicates fair 

agreement, 0.41-0.60 is considered moderate agreement, 0.61-0.80 indicating substantial 

agreement, and >0.80 is near perfect agreement between raters. When an instrument is 

administered to the same patient on more than one occasion (test-retest), IRR is expressed 

as an Intraclass Coefficient (ICC) (Polit & Beck, 2017). Intraclass coefficients of <0.40 

indicate poor agreement, 0.40-0.59 is considered fair, 0.60-0.74 indicates good 

agreement, and values >0.75 is considered excellent agreement between raters (Cicchetti, 

1994).  

 

Search Methods 

 

A computerized search of the literature was conducted from January 2012 to 

December 2017 using PubMed, Cumulative Index to Nursing and Health Literature 

(CINAHL), Cochrane Library, Proquest, Web of Science, PsycInfo, and Joanna Briggs 

Institute databases. Multiple combinations of search terms included (pain OR pain 

assessment OR pain assessment tool) AND (critical care OR intensive care) AND 

(nonverbal) from the years 2012-2017. Consultation with the Montana State University 

(MSU) librarians was undertaken to develop and conduct the search process. 
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CHAPTER THREE 

 

 

DATA EVALUATION 

 

 

Overview 

 

 

A total of 185 studies were identified in this search. Studies were cross-referenced 

and duplicate studies discarded leaving 120 potentially relevant studies. Following this, 

abstracts were reviewed to identify articles that warranted a full text review. Twenty-

three full text articles were reviewed for inclusion criteria. Those meeting inclusion 

criteria were appraised for quality using Joanna Briggs Critical Appraisal tools 

(Appendix A). After a full text review and appraisal, nine studies remained representing 

ten pain instruments (Table 1). These included one systematic review [level 1 evidence], 

seven cohort studies [level 3 evidence], and one expert opinion [level 6 evidence] 

(Melnyk & Fine-Overholt, 2015).These were entered into an evidence synthesis table 

outlining the methodology, sample size and characteristics, measurement of variables, 

data analysis and findings.  
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Table 1.  Decision Tree 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Databases accessed (n=185) 
C

CINAHL (n=25) 
C

Cochrane (n= 2) 
J

Joanna Briggs (n= 3) 
P

Proquest (n= 92) 
P

ubmed (n= 24) 
W

eb of Science (n=39) 
CC 

Potentially relevant studies  
(n= 120) 

Duplicates removed 
          (n=  65) 
 

Studies excluded based on title (n= 55) 

 
Less than 18 years (n= 11) 
Brain injury (n= 13) 
Did not meet other inclusion criteria 

(n= 31) Review of title 
(n= 120) 

Studies excluded after full text review  
(n= 14) 

 
N

Not English language (n= 4) 
R

Research protocol (n= 1) 
B

Brain injury patients (n= 1) 
N

No psychometric reporting (n= 8) 
U

Unclear operationalization (n=1) 
A

Authors eliminated “cry” on FLACC 

during study/no report of validity 

(n=1) 
 

Review of abstracts 
(n=65) 

Studies excluded based on abstract 

review (n= 42) 
 

 

Studies selected for 

inclusion  (n= 9) 

Full text review 
(n= 23) 
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Overview of 10 Behavioral Pain Instruments 

The systematic review conducted by Vardell, Fry, & Elliot (2016) includes 26 

studies published between 2001-2016, representing five behavioral pain assessment tools: 

1) Behavioral Pain Scale (BPS), 2) Critical Care Pain Assessment Tool (CPOT), 3) 

Faces, Legs, Activity, Cry, and Consolability (FLACC), 4) Pain Assessment in Advanced 

Dementia (PAINAD), and 5) the Original Nonverbal Pain Scale (ONVPS). Sample sizes 

ranged from 25-239 across the studies. The authors report most of the studies were 

conducted in a single ICU setting with rare reporting of the type of ICU setting.  

The seven cohort studies identified in the search process included four behavioral 

pain assessment scales: BPS, CPOT, ONVPS, and the Revised Nonverbal Pain Scale 

(RNVPS) (Al Darwish et al., 2016, Boitor et al., 2016, Chanques et al., 2015, Chookalayi 

et al., 2017, Linde et al., 2013, Rijkenberg et al., 2015, and Ross et al., 2016).  These 

represent a wide variation of ICU settings with sample sizes ranging from 22-125 

subjects. 

The expert opinion article (Gelinas et al., 2013) identified 32 studies from 1997-

2002 which yielded nine behavioral pain assessment tools: BPS, Behavioral Pain Scale-

Non Intubated (BPS-NI), CPOT, FLACC, Nonverbal Pain Assessment Tool (NPAT), 

ONVPS, RNVPS, Pain Assessment and Intervention Notation (PAIN), and Pain 

Behavioral Assessment Tool (PBAT). The authors developed a validated approach to 

evaluate eight behavioral pain scales capturing the process, psychometric properties, and 

tool feasibility using a 0-20 scoring system (Gelinas et al., 2013). The scale assessed 

various aspects of validity, reliability, and feasibility based on clinician input and 
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assigned a weighted score to each instrument. The reported range of scores (5.9 to 17.5) 

reflected the strength of the psychometric properties and tool feasibility. The quality of 

the evidence ranged from very low to medium (Gelinas et al., 2013). Of note, Gelinas and 

Puntillo were involved with scale development of the CPOT, PAIN, and PBAT and were 

excluded from analysis of the instruments. 

 

Instrument Summaries 

 

The literature search identified the use of ten different pain assessment currently 

in practice.  Each are detailed and summarized below. 

 

Behavioral Pain Scale 

 

The Behavioral Pain Scale (BPS) assesses three behavioral domains of pain 

including facial expression, upper limb movement, and compliance with the ventilator, 

each scored from 1-4 for a total score of 3-12. A pain score of >6 is indicative of pain 

(Ahlers, van der Veen, van Dijk, Tibboel, & Knibbe, 2010).  The BPS was identified in 

five studies with convenience sample sizes ranging from 30-247 patients. The studies 

were conducted in medical, surgical, cardiac and military hospital intensive care settings. 

Behavioral Pain Scale Non-intubated 

 

The Behavioral Pain Scale Non-Intubated (BPS-NI) was adapted from the BPS for 

non-ventilated patients, replacing the domain of compliance with the ventilator with 

“vocalization”, also scored on a scale of 1-4. The total score of the scale remains 

unchanged (Chanques et al., 2009). The BPS-NI was identified in the expert opinion 

article only and tested in a sample of 30 cardiac ICU patients.  



14 

 

 

Critical-Care Pain Observation Tool 

 

The Critical-Care Pain Observation Tool (CPOT) is a Likert-scale measure outlining  

four domains of pain including facial expression, body movements, compliance with the 

ventilator or vocalization, and muscle tension (Gelinas, Fillion, Puntillo, Viens, and 

Fortier, 2006). Seven studies addressed the CPOT with all studies using a convenience 

sample ranging from 22-125 patients. Studies were conducted on cardiac, medical and 

surgical intensive care units.  

Faces, Legs, Arms, Consolability and Cry 

 

 The FLACC scale was originally developed for use of measuring pain in children 

unable to report pain due to lack of verbal or cognitive skills (Merkel, Voepel-Lewis, 

Shayevitz, & Malviya, 1997). The scale is scored on a Likert-scale from 0-10, assessing 

the domains of facial expression, legs (relaxed, restless/tense, or kicking/drawn up), 

activity, cry, and consolability, assigning a score of 0-2 for each subscale. The FLACC 

was evaluated in the systematic review and expert opinion articles representing five 

studies though details of the specific critically ill, adult population were not reported.  

Nonverbal Pain Assessment Tool 

 

 The Nonverbal Pain Assessment Tool (NPAT) is a behavioral assessment tool 

scored on a Likert-scale from 0-10, assessing the domains of emotion, movement, verbal 

cues, facial expression and position/guarding, assigning a score of 0-2 for each subscale 

(Klein, Dumpe, Katz, & Bena, 2010). The NPAT was identified in the expert opinion 

article only representing one study.  
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Original Nonverbal Pain Scale 

 

 The Original Nonverbal Pain Scale (ONVPS) was developed in response to nurse 

concerns that the FLACC did not represent adult pain behaviors (Odhner, M., Wegman, 

D., Freeland, N., Steinmetz, A., & Ingersoll, G., 2003). The scale assesses five domains 

of pain including face, activity, guarding, physiology I (changes in vital signs such as 

heart rate, blood pressure, and respiratory rate), and physiology II (skin, pupillary 

response and perspiration). The ONVPS was identified in two descriptive studies using 

convenience samples with 30 and 60 patients and conducted in medical, surgical and 

trauma intensive care units.  

 

Pain Assessment and Intervention Notation 

 

 The Pain Assessment and Intervention Notation (PAIN) is an algorithm in which 

the nurse observes the patient for behavioral and physiologic indicators of pain. In  a 

three-step process,  the nurse assigns the patient a pain score on a Likert-scale from 0-10 

after each observation (Puntillo, Stannard, Miaskowski, Kehrle, & Gleeson, 2002). The 

behavioral indicators for pain in this scale are movements, vocalization, facial indicators, 

and posturing/guarding. Physiologic indicators include changes in heart rate, respiratory 

rate, blood pressure from baseline, as well as the presence of perspiration or pallor. 

Clinicians check yes or no to indicate the presence of behavioral and physiologic 

indicators of pain, although no numbers are assigned. After each of the observations, 

clinicians indicate their perception of the patient’s pain on a scale from 0-10. The final 

step is to evaluate both the behavioral and physiologic indicators of pain and score the 
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patient again from 0-10 (Puntillo et al., 2002). The PAIN was examined in the expert 

opinion article only representing two studies.  

Pain Assessment in Advanced Dementia 

 

 The Pain Assessment in Advanced Dementia (PAINAD) is a behavioral pain 

assessment tool originally developed for use in patients with dementia who are unable to 

communicate pain due to cognitive impairment (Warden, Hurley, and Volicer, 2003). 

The tool assesses five domains of pain including breathing, vocalization, facial 

expression, body language, and consolability (Paulson-Conger, Leske, Maidl, Hanson, & 

Dziadulewicz, 2011). Each domain is scored from 0-2 with a total score from 0-10. The 

PAINAD was identified in the systematic review across four ICU settings including 

cardiac, medical, surgical and neurologic representing 100 patients.  

 

Pain Behavioral Assessment Tool 

 

The Pain Behavioral Assessment Tool (PBAT) is a checklist of 38 behavioral 

indicators assessing three domains of pain: facial expression, verbal response, and body 

movements (Gelinas et al., 2013). The clinician observes the patient for one-minute and 

reports the presence or absence of behaviors. The PBAT was examined in the expert 

opinion article only representing three studies and included medical, surgical and cardiac 

ICU settings.  

 

Revised Nonverbal Pain Scale  

 

 The Revised Nonverbal Pain Scale (RNVPS) assesses five domains of pain 

including facial expression, activity, guarding, physiology I (changes in vital signs such 
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as heart rate and blood pressure), and respiratory (changes in respiration, spo2, and 

compliance with the ventilator). The instrument was represented by two cohort studies 

and expert opinion article representing cardiac, medical, surgical and trauma ICU 

settings.  

 

Summary 

 

Several behavioral pain assessment tools were identified meeting inclusion 

criteria for this integrative review. All of the pain scales identified assess the patient for 

facial expressions of pain and activity or body movements (posturing, guarding, 

restlessness). A limited number of pain scales allows the practitioner to assess for 

compliance with the ventilator. Additionally, some scales include aspects of vocalization 

(cry) and physiologic assessment of respiratory rate, blood pressure, pupil dilation and 

diaphoresis which may not be reliable indicators of pain in the adult intensive care 

setting.  
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CHAPTER FOUR 

 

ANALYSIS AND INTERPRETATION 

  

Introduction 

 

 Ten behavioral pain assessment tools were identified in the search process. The 

psychometric properties of each instrument are described in the following discussion. The 

CPOT and BPS are represented the most frequently in this integrative review by cohort 

studies, a systematic review, and expert opinion article. The studies did not universally 

examine all aspects of feasibility, appropriateness, and meaningfulness, and effectiveness 

guiding this integrative review. Each pain instrument is identified and analyzed from the 

literature.   

 

Behavioral Pain Scale 

 

 

Discriminant validity was explored in two cohort studies by Chanques et al. 

(2014) and Rijkenberg et al. (2015). Chanques et al. (2014) reported a significant change 

in BPS score from baseline to nociceptive procedure (turning and suctioning) with P< 

0.001. Rijkenberg et al. (2015) demonstrated a mean increase in pain score during 

nociceptive procedure (turning) of two points (P=0.000). The systematic review 

performed by Vardell et al. (2016) identified four studies which assessed discriminant 

validity, one of which was the study by Rijkenberg et al. (2015). Two of the four studies 

identified included a total of eighty patients. The BPS was able to discriminate between 

non-nociceptive and nociceptive procedures in each study. Vardell et al. (2016) also 
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evaluated construct validity in five studies ranging from 30-124 subjects, finding a 

statistically significant change in score between rest and painful procedures in four 

studies. Further, the systematic review identified two studies which examined the level of 

sedation and the patient response to non-nociceptive and nociceptive procedures finding 

similar, and statistically significant results. Discriminant validity was supported in the 

expert opinion article where a clinically important difference was found between non-

nociceptive and nociceptive procedures.  

Criterion validity was discussed in Vardell et al. (2016) which identified one 

study comparing BPS and a patient’s self-report of pain, the gold standard, finding a 

moderate correlation (rho=0.71, P=<0.001) in a study of 55 patients. Similarly, Gelinas et 

al. (2013) found a rho of > 0.60 when the BPS was compared against patient report.  

Reliability was discussed in terms of internal consistency and interrater reliability 

(IRR). Moderate to high internal consistency with a Cronbach’s alpha of 0.70 and 0.95 

were identified in three cohort studies (Al Darwish et al., 2016, Chanques et al., 2014, 

and Rijkenberg et al., 2015). Vardell et al. (2016) identified seven studies ranging from 

30-175 subjects addressing internal consistency, reporting a wide variation in Cronbach’s 

alpha from 0.501-0.94. A Cronbach’s alpha of >0.70 is achieved removing two of the 

studies, one of which examined deeply sedated or sedated patients. Gelinas et al. (2013) 

also found a Cronbach’s alpha > 0.70 in their examination of studies addressing this 

aspect of validity.  

Interrater reliability was discussed in three of the cohort studies using intraclass 

correlation and kappa coefficients, also showing moderate to high correlations (Al 
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Darwish et al., 2016, Rijkenberg et al., 2015, and Ross et al., 2016). Vardell et al. (2016) 

reported interrater reliability in terms of ICC and kappa coefficients. Intraclass 

coefficients ranged from 0.74 to 0.95 indicating good to excellent agreement between 

raters, with the largest study of 100 patients reporting ICC of 0.807. Four of the studies 

demonstrated substantial to near perfect IRR with kappa coefficients ranging from 0.67-

0.83. Gelinas et al. (2013) identified the BPS in 8 of their studies representing 567 

patients in a variety of ICU settings and reported ICC and kappa coefficients > 0.80 or 

0.60 respectively. The weighted score assigned to the BPS was 13.3, citing medium 

evidence quality.   

Ease of learning, scale accuracy and usefulness of the BPS scale was explored in 

the study by Chanques et al. (2014). Twenty-one of the nurses participating in the study 

rated ease of learning an eight out of ten, and both accuracy and usefulness as a seven out 

of ten. This study compared the BPS, CPOT and ONVPS in their study of thirty patients 

citing similar results among the three behavioral pain scales. Gelinas et al. (2013) 

reported that more than eighty percent of clinicians on the expert panel deemed the scale 

feasible, useful and clinically relevant to practice.   

 

Behavioral Pain Scale Non-Intubated 

 

 

This scale was identified in the expert opinion only, citing only one article which 

refers to validity and reliability (Gelinas et al., 2013). The study of the BPS-NI was 

conducted on 30 subjects in a single ICU setting. In their psychometric assessment of the 

BPS-NI,   Gelinas et al. (2013) found that internal consistency was > 0.70  in their review 
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of 1 study, and IRR supported with kappa > 0.60 or ICC > 0.80. The authors assigned a 

weighted score of 10.2 citing low evidence quality (Gelinas et al., 2013). The authors 

further report that more than twenty percent of clinicians on the expert panel consider the 

scale not useful or relevant to practice.   

 

Critical Care Pain Assessment Tool 

 

 

The psychometric properties of the CPOT were discussed in the systematic review, 

seven cohort studies, and expert opinion article. Various aspects of validity were 

discussed in five of the cohort studies (Boitor et al., 2016; Chanques et al., 2014; Linde et 

al., 2013; Rijkenberg et al., 2015; Ross et al., 2016). Construct validity was supported 

with an increase in CPOT score of 3.04 during a nociceptive procedure (turning) 

compared to a 0.25 increase in CPOT score during the non-nociceptive procedure of a 

central-line dressing change (Linde et al., 2013). Discriminant validity was reported in 

the five studies ranging from 22 -125 subjects, each demonstrating statistically significant 

changes in CPOT scores between rest and nociceptive procedures (Boitor et al., 2016; 

Chanques et al., 2014; Linde et al., 2013; Rijkenberg et al., 2016; and Ross et al., 2016). 

The systematic review by Vardell et al. (2016) identified eight studies which addressed 

discriminant validity, finding a statistically significant increase in CPOT scores from 

baseline to nociceptive procedures. Gelinas et al. (2013) also found a clinically 

significant change in pain scores between non-nociceptive and nociceptive procedures. 

Criterion validity between the patient’s self-report using the Faces Pain Thermometer 

was performed by Boitor et al. (2016) using Pearson correlations, finding a moderate 
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correlation with pain intensity and CPOT score (r=0.419, P<0.01). Gelinas et al. (2013), 

in their review of 13 studies, found only a moderate correlation between the CPOT score 

and the patient’s report of pain. Additionally, Boitor et al. (2016) examined fluctuations 

in vital signs during mediastinal tube removal (MTR) finding no significant correlation 

between vital signs and a patient’s self-report (P>0.05). Concurrent validity was 

discussed in Vardell et al. (2016) which identified one study comparing the CPOT and a 

patient’s self-report of pain, finding moderate to high correlations (r=0.71, P=<0.05) in a 

study of 55 patients.  

Reliability was discussed in terms of internal consistency and IRR. Acceptable to 

excellent internal consistency with a Cronbach’s alpha 0.70 – 0.95 was reported during 

painful procedure (Al Darwish et al. 2016; Rijkenberg et al. 2015). Conversely, Vardell 

et al. (2016) examined six studies that reported internal consistency. Five of the six 

studies, ranging in sample size of  25-48 subjects reported Cronbach’s alphas of 0.71-

0.89, indicating acceptable to good internal consistency however, one study reported a 

wide variation of Cronbach’s alpha scores of 0.31-0.81.  Internal consistency of the 

CPOT was supported by Gelinas et al. (2013) as they found a Cronbach’s of > 0.70 in 

their review of eleven studies. Interrater reliability is reported using ICC in four studies 

and two studies reporting Fleiss-Cohen weighted kappa. Of these, five of six studies 

demonstrate moderate to excellent correlation (Al Darwish et al. 2016; Boitor et al. 2016; 

Chanques et al., 2014; Linde et al. 2013; Rijkenberg et al. 2015; Ross et al. 2016). 

However, the largest study by Boitor et al. (2016) of 125 patients showed a wide 

variation of ICCs ranging from 0.304-0.863. The systematic review by Vardell et al. 
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(2016) identified nine studies addressing IRR using ICCs and kappa coefficients, 

demonstrating moderate to excellent interrater reliability. Gelinas et al. (2013) identified 

the CPOT in 11 studies, representing 524 patients in a variety of ICU settings and 

reported ICC and kappa coefficients > 0.80 or 0.60 respectively.. Based on their 

psychometric testing of the instrument the CPOT was assigned a weighted score 17.7 

reflecting medium quality evidence.  

Ease of learning, scale accuracy and usefulness of the CPOT scale was explored 

in the study by Chanques et al. (2014). Twenty-one of the nurses participating in the 

study rated ease of learning, accuracy and usefulness as an eight out of ten. This study 

compared the BPS, CPOT and ONVPS in their study of thirty patients citing similar 

results among the three behavioral pain scales. The systematic review by Vardell et al. 

(2016) identified one study which reported feasibility and utility although the number of 

participants is not reported by the authors. Feasibility is reported as a range from 79-

100%, and utility as 55-72%. Vardell et al. (2016) also reported one study in which 10 of 

66 participants compared the feasibility and applicability of the CPOT to the NVPS. 

Participants found the scales equally feasible with more respondents favoring the CPOT 

(18% v. 7%). Gelinas et al. (2013) reports that more than eighty percent of clinicians on 

the expert panel deem the scale feasible, useful and clinically relevant to practice.   

 

Faces, Legs, Arms, Cry and Consolability 

 

 

The FLACC was identified in the systematic review and expert opinion articles 

(Gelinas et al., 2013; Vardell et al., 2016). Vardell et al. (2016) identified one study of 29 
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subjects addressing construct validity finding statistically significant decreases in pain 

scores following administration of analgesia. The FLACC, identified in three studies by 

Gelinas et al. (2013), was deemed to demonstrate discriminant validity by the authors 

according to their psychometric assessment scale.  

High internal consistency and interrater reliability was discussed in one study with a 

Cronbach’s alpha of 0.84-0.88 and kappa = 0.98 (Vardell et al., 2016). Vardell (2016) 

also notes in the systematic review that the “cry” domain demonstrated poor internal 

consistency but an overall Cronbach’s alpha 0.934 when this domain is removed. Gelinas 

et al. (2013) evaluated 3 studies which addressed the FLACC assigning a weighted score 

of 9.6, citing very-low evidence quality. Gelinas et al. (2013) found that internal 

consistency was > 0.70  in their review of 3 studies, and IRR supported with kappa > 

0.60 or ICC > 0.80.  

 Vardell et al. (2016) reported on one study in his systematic review which 

addressed applicability finding that in 200 patient assessments, cry is marked as ‘not 

applicable’ 62 times. Further, Gelinas et al. (2013) report that more than twenty percent 

of clinicians on the expert panel consider the scale not useful or relevant to practice.   

 

Nonverbal Pain Assessment Tool 

 

 

This scale was identified in the expert opinion only, citing  one article which 

refers to validity and reliability (Gelinas et al., 2013). The authors awarded no points for 

discriminant validity as the study did not include information regarding procedures 

performed (nociceptive v. non-nociceptive procedures, administration of analgesia). 
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Internal consistency was supported with Cronbach’s alphas > 0.70, though only a 

moderate agreement demonstrated with IRR <0.60 or ICC < 0.80.  Feasibility was either 

not assessed in the studies identified by Gelinas et al. (2013) or was considered not useful 

or relevant by more than 20% of clinicians. A total weighted score of 7.2 was assigned  

citing low evidence quality.  

 

Original Nonverbal Pain Scale 

 

The psychometric properties of the Nonverbal Pain Scale (ONVPS) were 

addressed in the systematic review, two cohort studies, and the expert opinion article. 

Discriminant validity of the scale was supported in the two cohort studies of 30 and 60 

subjects (Chanques et al., 2014; Chookalayi et al., 2017). Vardell et al. (2016) identified 

two additional studies supporting this aspect of validity. Gelinas et al. (2013) identified 

the ONVPS in one study of 123 subjects, awarding full points for discriminant validity. 

Vardell et al. (2016) also discussed concurrent validity between the ONVPS and a 

patient’s self-report of pain. This was examined in one study showing weak, yet 

statistically significant correlations (rho=0.313, P .001). Criterion validity was addressed 

utilizing a patient’s ability to nod head (Chookelayi, Heidarzadeh, Hasapour, & 

Sadeghpour, 2017). The authors saw an expected increase in pain when patients indicated 

pain however, the physiology II category increased only 9% of the time when patients 

indicated the presence of pain. Further, the physiology I domain also showed a small 

increase of 19.8% when patients reported pain suggesting that vital signs are not reliable 

in the detection of pain in this population. The lack of responsiveness of the physiology 
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domains this scale further supports the use of vital signs as a cue to the presence of pain 

in this population rather than relying on them to indicate pain. Reliability testing was 

reported in seven of the studies identified by Vardell et al. (2016). The author reports an 

overall Cronbach’s alpha of 0.75 between these studies. One study was reported to have 

high interrater agreement (90.8%) while two other studies demonstrated substantial 

agreement with a kappa of 0.71-0.80 (Vardell et al., 2016).  Chanques et al. (2014) also 

observed low IRR physiology domain II (skin, pupillary response and pallor) in this study 

with a kappa of 0.02 suggesting poor responsiveness of this domain. In their study of 60 

subjects, Chookalayi et al. (2017) report an acceptable Cronbach’s alpha of 0.76 and 

excellent correlation between the two raters (ICC = 0.87-0.97). Gelinas et al. (2013) 

reported a Cronbach’s alpha of 0.70-0.90 in the studies reviewed and good to substantial 

interrater reliability.  A weighted score of 11.2 was given by Gelinas et al. (2013) citing 

very low evidence quality.  

Ease of learning, scale accuracy and usefulness of the ONVPS scale was explored 

in the study by Chanques et al. (2014). Twenty-one of the nurses participating in the 

study rated ease of learning an eight out of ten and both accuracy and usefulness as a 

seven out of ten. This study compared the BPS, CPOT and ONVPS on thirty patients 

citing similar results among the three behavioral pain scales. Gelinas et al. (2013) reports 

that more than eighty percent of expert panel clinicians deem the scale feasible, useful 

and clinically relevant to practice.  The ONVPS was studied on 164 ICU patients in the 

study conducted by Gelinas et al. (2013). The authors assigned a weighted score of 11.2, 

citing very low evidence quality.  
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Pain Assessment and Intervention Notation 

 

 

The study by Gelinas et al. (2013) identified use of the PAIN scale in one study. 

The authors awarded no points for discriminant validity. Further, there was no evaluation 

of construct validity, internal consistency or interrater reliability. However, 80% 

clinicians consider the tool to be useful and relevant to clinical practice. The authors 

assigned a weighted score of 5.9 was given, citing very-low evidence quality. 

 

Pain Assessment in Advanced Dementia 

 

 

The systematic review by Vardell et al. (2016) identified one study in which the 

PAINAD was tested. In the study of 100 subjects across four ICU settings, Vardell et al. 

(2016) demonstrated substantial  interrater reliability (ICC = 0.80). No studies were 

identified which addressed validity or internal consistency of the scale.  

Patient Behavioral Assessment Tool 

 

Gelinas et al. (2013) identified one study which tested the use of the PBAT. 

Discriminant validity was supported in a group of mechanically ventilated adult cardiac 

surgery patients as the tool distinguished between nociceptive (endotracheal suctioning, 

turning, etc.) and non-nociceptive procedures (gentle touch). Internal consistency and 

interrater reliability were not examined. The authors assigned a weighted score of 7.5, 

indicating low evidence quality. 
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Revised Nonverbal Pain Scale 

 

 

The RVNPS was identified in two cohort studies and the expert opinion article. 

Validity was not addressed in the study by Al Darwish et al. (2016). An increase in pain 

scores of 2 from baseline during a nociceptive procedure (turning) supports discriminant 

validity (Chookalayi et al., 2017). The authors also assessed criterion validity utilizing a 

patient’s ability to nod head finding the physiology I domain (changes in vital signs such 

as heart rate and blood pressure) only increased  19.8% of the time when patients 

reported pain suggesting that vital signs are not reliable in the detection of pain in this 

population. Respiratory changes (physiology II) were present 40.0% of the time when 

patients were able to self-report. The RNVPS was studied on 264 ICU patients in the 

review conducted by Gelinas et al. (2013). Discriminant validation was supported with 

significant increases in pain scores with nociceptive procedures when compared to non-

nociceptive procedures. Internal consistency testing in two cohort studies demonstrated a 

Cronbach’s alpha > 0.80 (Al Darwish et al., 2016, Chookalayi et al., 2017). Gelinas et al. 

(2013) also reported Cronbach’s alpha > 0.70 in their expert opinion article. Interrater 

reliability was examined in two cohort studies, each reporting  excellent agreement 

between raters with an ICC >0.80. Interrater agreement was >90% in one of the studies 

identified by Gelinas et al. (2013), with an ICC in the second study of 0.60-0.76. They 

assigned a weighted score of 7.8, citing very low evidence quality.  
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CHAPTER FIVE 

 

DISCUSSION 

 

Overview 

 

The purpose of this integrative review was to identify behavioral pain assessment 

tools that are generalizable across various critical care settings to aid the practitioner in 

assessing pain in the nonverbal, critically ill patient. After a thorough review of the 

literature and critical appraisal of seven cohort studies, one systematic review, and one 

expert opinion article published between January 2012 and December 2017, ten 

behavioral pain assessment tools were identified for evaluation.  The FAME framework, 

developed by Joanna Briggs Institute,  is utilized to evaluate the feasibility, 

appropriateness, meaningfulness and effectiveness of the pain instruments identified in 

this integrative review.  

 

Evaluation 

 

Feasibility 

Feasibility has two components that should be considered by an organization or 

unit; the first is the practicality of implementing a pain assessment tool such as financial 

barriers, the second is the perspective of the clinicians utilizing the tool. Very few studies 

identified in this integrative review assessed the feasibility of behavioral pain 

instruments, and none addressed the potential financial implications of integrating a new 

assessment tool in terms of information technology time or training of nurses.  
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For the purpose of this discussion feasibility and ease of use are included in this 

evaluation. In a small sample size of nurse respondents (n=20), Chanques et al. (2014) 

found that nurses rated the BPS, CPOT and the ONVPS as an 8 on a Likert-scale of 0-10.  

Vardell et al. (2016) referenced two studies addressing this aspect. Ten of sixty-six nurses 

who responded stated the CPOT and ONVPS were feasible 49% and 47% respectively. 

The second study identified by Vardell et al. (2016) found that 79-100% of respondents 

found the CPOT favorable however it is unclear how many survey responses were 

utilized in this analysis. Gelinas et al. (2013) also addressed feasibility using their 

psychometric assessment tool, evaluating eight behavioral pain assessment tools. The 

authors rated the BPS and the CPOT feasible by at least 80% of clinicians. For the 

remaining instruments identified in the aforementioned study, the scale was considered 

“not useful” by more than 20% of clinicians, the scale did not yield a significant change 

to practice, or there was a lack of information provided in the studies reviewed.  

 

Appropriateness 

An appropriate pain assessment tool would be generalizable across settings 

including medical, surgical, cardiac, trauma and neurologic ICUs. Neurologic patients 

were excluded in the search criteria as these patients are known to have different 

expressions of pain and no pain instrument to date has been universally accepted 

however, some of the studies included a small neurologic population and were included 

as other ICU settings were also examined.  

In their most recently published clinical practice guidelines, the SCCM (2013) 

which reviewed the literature from December 1999 to December 2010, recommends the 
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use of vital signs in the assessment of pain in the critically ill adult patient be used as a 

cue, rather than as an indication of pain. In a study of 125 subjects in the cardiac ICU, 

Boitor et al. (2016) found no correlation between vital signs and a nociceptive procedure 

(MTR). Chookalayi et al. (2017), in the evaluation of the ONVPS and RNVPS in sixty 

patients able to nod their head in response to pain, found that the physiology domains of 

the ONVPS and RNVPS rarely increased when patients indicated pain. These findings 

support the growing body of evidence that the inclusion of vital signs in pain assessment 

in the adult, critical care population may not be valid.  

The FLACC, originally developed to assess pain in the pediatric population, has 

not been validated for use in adults. Vardell et al. (2016) identified one study of 59 

subjects with 200 pain assessments finding that the subscales of cry and consolability 

were marked as “NA”  62 and 16 times respectively. Children often cry or wail in 

response to pain, but this expression of pain is not representative of the adult population. 

Further, the tool makes no accommodation for the intubated patient unable to cry.  

Pain assessment instruments with single ICU settings include the BPS-NI, NPAT 

and the  PBAT and are not generalizable. The FLACC was limited to medical and 

surgical ICU setting, whereas the ONVPS and RNVPS represented medical, surgical, 

trauma and neurologic ICUs. The BPS and the CPOT have been studied in a variety of 

ICU settings including medical, surgical, cardiac and trauma units, lending to their 

generalizability.  
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Meaningfulness 

Pearson et al. (2005) describes meaningfulness as how the activity or intervention 

is positively experienced by the patient in terms of their values, thoughts, beliefs, and 

interpretations. This integrative review did not identify qualitative studies assessing the 

patient’s response to the implementation of a pain assessment tool, however 

meaningfulness from the clinician perspective is considered in terms of usefulness and 

influence to nursing practice by clinicians. In a small sample size of nurse respondents 

(n=20), Chanques et al. (2014) found that nurses rated the BPS, CPOT and the ONVPS 

as a 7, 8, and 7 respectively on a Likert-scale of 0-10 regarding usefulness. In one study 

of 33 respondents identified by Vardell et al. (2016), 54% indicated the CPOT positively 

influenced their practice in assessing pain. Gelinas et al. (2013) found in their assessment 

of psychometric properties of eight behavioral pain assessment scales, only the BPS, 

CPOT and ONVPS were considered useful and relevant and/or yielded a significant 

change into practice (better use of pain medication, increase in patient pain assessments).  

 

Effectiveness 

Pearson et al. (2005) describe effectiveness as the degree to which an act or 

intervention achieves the intended goal. Aspects of validity and reliability were examined 

in the ten studies identified in this integrative review.  

Several of the behavioral pain assessment tools identified lack supportive validity 

and reliability testing to recommend their implementation into the ICU setting. Although 

the NPAT contains behavioral expressions of pain identified in other pain assessment 

tools (movement, verbal cues, facial expressions and guarding), it lacked evaluation of 
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reliability and validity testing to support its use in the critical care population. The 

PAINAD, developed for adults with cognitive impairment,  was identified in the 

systematic review and demonstrated high interrater reliability however additional studies 

are needed to assess the construct validity, discriminant validity, and internal consistency 

in the adult critical care setting (Vardell et al., 2016). Similarly, the PAIN assessment 

tool, referenced in the study by Gelinas et al. (2013), lacked evaluation of discriminant 

validity, construct validity, IRR, and internal consistency. The PBAT was identified by 

Gelinas et al. (2013) in one study of intubated, cardiac patients who were able to self-

report pain. In their assessment of psychometric properties, the PBAT was given full 

points for discriminant validity however, reliability is questionable as the authors 

reported a Cronbach’s alpha  <0.60 and/or ICC and kappa coefficients were either less 

than 0.60 and 0.40 respectively or not reported. As the BPS-NI represented one study on 

thirty subjects unable to report pain, further testing is needed to confirm the validity and 

reliability of this instrument although discriminant validity,  internal consistency and IRR 

were favorable (Gelinas et al., 2013). Further discussion of effectiveness will include the 

BPS, CPOT, FLACC, ONVPS and RNVPS. 

Content validity was not evaluated in the seven cohort studies and the systematic 

review however, Gelinas et al. (2013) examined this aspect in their psychometric 

assessment tool of pain instruments. They awarded full points to the CPOT as either the 

content was evaluated by experts in the field or a CVI of 0.75 was established. The 

ONVPS and RNVPS were given half-points in their assessment as content was reviewed 
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by experts but a CVI was not reported, whereas the articles which identified the FLACC 

provided no information about content  

validation (Gelinas et al., 2013).  

Criterion validity was examined by Chookalayi et al. (2017) and found the 

physiology I (changes in vital signs) and physiology II (skin, pupillary response and 

perspiration) to be unreliable indicators of pain when patients were able to indicate the 

presence of pain by nodding their head. Only moderate correlations were found between 

a patient’s ability to self-report pain and the BPS and CPOT scales.  

 Reliability was examined in terms of internal consistency and interrater reliability. 

Internal consistency was supported in the BPS, CPOT, FLACC, and RNVPS with 

Cronbach’s alphas > 0.70. The study by Gelinas et al. (2013) found a lower Cronbach’s 

alpha, reporting a range of 0.60-0.70 in their assessment of studies which discussed the 

ONVPS. Interrater reliability was supported in the BPS, CPOT, FLACC, and ONVPS  

instruments using ICC and kappa coefficients. The ONVPS was reported by Chanques et 

al. (2014) as excellent however, the subscale of showed poor agreement between raters 

with a kappa of 0.02. The IRR of the RNVPS was supported by the study by Al Darwish 

et al. (2016) with an excellent ICC however Gelinas et al. (2013) reported kappa 

coefficients and ICC of this scale as <0.60 or <0.80 respectively.  

 

Recommendations 

 

The FAME framework provides a foundation for recommendation in the use of a 

pain assessment tool for the clinical agency with the non-verbal population.  The 
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feasibility of behavioral pain instruments was limited in this integrative review. Of the 

ten instruments identified, only the BPS, CPOT and ONVPS had assessments of 

feasibility. In their assessment of the psychometric properties of eight behavioral pain 

assessment tools, Gelinas et al. (2013) rated the BPS and the CPOT as feasible by more 

than 80% of clinicians with the remaining instruments lacking evidence of feasibility. 

Vardell et al. (2016) identified two studies which assessed feasibility of the ONVPS and 

CPOT, showing some evidence of feasibility though the response rate was low. Finally, 

in a small sample of nurse respondents (n=20), Chanques et al. (2015) identified the BPS, 

CPOT and ONVPS as feasible using a Likert-scale of 0-10, with each instrument scoring 

and eight. None of the studies addressed the financial impact or the cost to implement and 

train clinicians.  

The BPS, CPOT, ONVPS and RNVPS demonstrated appropriateness or 

generalizability as they were studied in a variety of critical care settings. Only the BPS, 

CPOT and RNVPS make accommodations for the intubated patient, lending to their 

utility. A version of the BPS (BPS-NI) is available for the non-intubated patient but 

lacked evidence of effectiveness and generalizability in this review to recommend its use 

at this time. The use of vital signs to indicate pain in this population remains questionable 

with the SCCM making the recommendation clinicians use them as a cue rather than 

relying on a change to indicate pain. Two cohort studies identified in this integrative 

review support this recommendation (Boitor et al., 2016, Chookalayi et al., 2017) as the 

physiology aspects of scales studies did not change in response to nociceptive 

procedures.  
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Though Pearson et al. (2005) describes meaningfulness as how the activity or 

intervention is positively experienced by the patient in terms of values, thoughts, beliefs, 

and interpretations, this aspect was explored from the clinician perspective in relation to 

usefulness or influence to practice. Of eight pain instruments identified by Gelinas et al. 

(2013), only the BPS, CPOT and ONVPS were considered useful or relevant to practice 

by an expert panel.  These pain instruments were also identified as useful to practice in a 

cohort study and in one study represented in a systematic review (Chanques et al., 2015, 

Vardell et al., 2016).  

Effectiveness was evaluated in terms of several aspects of validity and reliability, 

with the BPS, CPOT, FLACC and ONVPS demonstrating the strongest psychometric 

properties among studies identified. The BPS-NI, NPAT, PAIN, PAINAD, and PBAT 

lack validity and reliability testing in the critical care population in studies reviewed.  

The goal of this master’s prepared CNL candidate was to identify evidence-based 

recommendations for pain assessment in the non-verbal, critical care adult patient. In 

considering feasibility, appropriateness, meaningfulness to clinicians, and effectiveness, 

the CPOT was identified as having the strongest overall evidence to support 

implementation in a large ICU in the Northwest United States. 

 

Strengths and Limitations 

 

This integrative review was undertaken using evidence-based tools to assess the 

strength of the studies identified using the Joanna Briggs appraisal checklists. Only 

studies demonstrating high quality evidence were included. The FAME framework was 
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utilized to consider  additional aspects of evidence aside from scientific psychometric 

properties. There are several limitations to this review. First, the literature search process 

and quality assessment of potential studies were conducted by the graduate student alone. 

The time frame of the literature review was five years, from 2012-2017.  Additional 

studies may have been omitted that would have led to  richer data. Relevant studies may 

have been overlooked regarding feasibility, usefulness, appropriateness, generalizability 

and meaningfulness with the narrow search parameters and this student’s focus on 

psychometric properties of instruments. Further, many of the studies included in this 

review had small sample sizes. Lastly, qualitative data was not included which could 

have informed the meaningfulness aspect of pain assessment tools by clinicians.  

 

Implications for CNL Practice 

 

Despite an increased focus on the presence of pain in the critical care population 

and efforts to improve pain assessment, as many as 50% of patients report experiencing 

moderate to severe pain (Barr et al., 2013). Untreated or undertreated pain may add to the 

burden of healthcare costs related to infection, a longer duration of mechanical 

ventilation and ICU stays, and the adverse psychological sequelae from a patients’ 

hospitalization. The master’s prepared CNL has a unique skillset to aid an organization in 

evaluating and improving patient outcomes with knowledge of appraising literature and 

implementing change (AACN, 2013). With this understanding, the CNL may “facilitate 

the lateral integration of evidence-based care across the setting and among care providers 

to promote quality, safe, and coordinated care” (AACN, 2013, p. 20). The CNL leading 
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the implementation of the new pain assessment tool may be involved in working with 

information technology staff to make changes to the electronic health record, data 

collection and building a database to track outcomes, and the training and monitoring of 

staff during this process. Additionally, new research is emerging regarding behavioral 

pain assessment tools in brain-injured patients. As this CNL student plans to implement 

the CPOT into an organization caring for this population of patients, ongoing appraisal of 

new evidence should be undertaken to identify evidence-based practice recommendations 

for assessing pain in patients with neurologic injuries.  

 

Implications for Research 

 

 This integrative review excluded studies that included brain injury patients as they 

are known to have different expressions of pain, and no pain assessment tool has been 

shown reliable and valid in this population. Further research is necessary to identify 

expressions of pain in these patients and develop and valid and reliable tool as these 

patients may not be treated appropriately for pain. Additional research of pain assessment 

tools should also include feasibility, appropriateness and meaningfulness as these 

important aspects are often overlooked in studies.  

 

Summary 

 

 The purpose of this scholarly project was to identify an evidence-based pain 

assessment tool for use in the non-verbal, critically ill adult patient through a 

comprehensive review of the literature. Following a structured process and critical 
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appraisal of studies, ten pain assessment tools were identified. Using the Joanna Briggs 

FAME framework, a recommendation was made to implement the CPOT into practice in 

a large ICU in the Northwest United States.  
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JOANNA BRIGGS APPRAISAL CHECKLISTS 
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JBI Critical Appraisal Checklist for Cohort Studies  

Reviewer      Date      

 

Author       Year  Record Number  
 

 

 Yes No Unclear Not applicable 

1. Were the two groups similar and recruited from the same population? □ □ □ □ 

2. Were the exposures measured similarly to assign people to both 

exposed and unexposed groups? 
□ □ □ □ 

3. Was the exposure measured in a valid and reliable way? □ □ □ □ 

4. Were confounding factors identified? □ □ □ □ 

5. Were strategies to deal with confounding factors stated? □ □ □ □ 

6. Were the groups/participants free of the outcome at the start of the 
study (or at the moment of exposure)? 

□ □ □ □ 

7. Were the outcomes measured in a valid and reliable way? □ □ □ □ 

8. Was the follow up time reported and sufficient to be long enough for 
outcomes to occur? 

□ □ □ □ 

9. Was follow up complete, and if not, were the reasons to loss to follow 

up described and explored? 
□ □ □ □ 

10. Were strategies to address incomplete follow up utilized? □ □ □ □ 

11. Was appropriate statistical analysis used? □ □ □ □ 

Overall appraisal:  Include   □ Exclude   □ Seek further info  □ 

Comments (Including reason for exclusion) 
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JBI Critical Appraisal Checklist for Systematic Reviews and Research Syntheses 

Reviewer      Date      

Author      Year   Record Number        

 
Yes No Unclear 

Not 

applicable 

1. Is the review question clearly and explicitly stated? □ □ □ □ 

2. Were the inclusion criteria appropriate for the review 

question? 
□ □ □ □ 

3. Was the search strategy appropriate? □ □ □ □ 

4. Were the sources and resources used to search for studies 

adequate? 
□ □ □ □ 

5. Were the criteria for appraising studies appropriate? □ □ □ □ 

6. Was critical appraisal conducted by two or more 

reviewers independently? 
□ □ □ □ 

7. Were there methods to minimize errors in data extraction? □ □ □ □ 

8. Were the methods used to combine studies appropriate? □ □ □ □ 

9. Was the likelihood of publication bias assessed? □ □ □ □ 

10. Were recommendations for policy and/or practice 

supported by the reported data? 
□ □ □ □ 

11. Were the specific directives for new research appropriate? □ □ □ □ 

 Overall appraisal:  Include   □ Exclude   □ Seek further info  □ 

Comments (Including reason for exclusion) 
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JBI Critical Appraisal Checklist for Text and Opinion Papers 

Reviewer      Date      

 

 

Author      Year   Record Number     

 

 

 Yes No Unclear Not 

applicable 

1. Is the source of the opinion clearly identified? □ □ □ □ 

2. Does the source of opinion have standing in the field of 

expertise? 
□ □ □ □ 

3. Are the interests of the relevant population the central focus 

of the opinion? 
□ □ □ □ 

4. Is the stated position the result of an analytical process, and 

is there logic in the opinion expressed? 
□ □ □ □ 

5. Is there reference to the extant literature? □ □ □ □ 

6. Is any incongruence with the literature/sources logically 

defended?  
□ □ □ □ 

 

Overall appraisal:  Include   □ Exclude   □ Seek further info  □ 

 

Comments (Including reason for exclusion) 
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APPENDIX B 

 

 
BEHAVIORAL PAIN INSTRUMENTS 
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(Ahlers et al., 2010) 
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(Chanques et al., 2009) 
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 (Redmann et al., 2017)  

Faces, Legs, Activity, Cry and Consolability (FLACC) 
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Original and Revised NVPS 
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Pain Assessment in Advanced Dementia Scale (PAINAD)  

Instructions: Observe the patient for five minutes before scoring his or her behaviors. Score the 
behaviors according to the following chart. Definitions of each item are provided on the following 
page. The patient can be observed under different conditions (e.g., at rest, during a pleasant 
activity, during caregiving, after the administration of pain medication).  

 

Behavior  0  1  2  
 

Score  

Breathing 
Independent of 
vocalization  

• Normal  

● Occasional labored 
breathing  

● Short period of 
hyperventilation  

● Noisy labored 
breathing  

● Long period of  

hyperventilation  

● Cheyne-Stokes 
respirations  

 

Negative 
vocalization  

• None  

● Occasional moan or 
groan  

● Low-level speech 
with a negative or 
disapproving quality  

● Repeated troubled 
calling out  

● Loud moaning or 
groaning  

● Crying  

 

Facial 
expression  

• Smiling or 

inexpressive  
• Sad 

• Frightened • Frown  
• Facial grimacing   

Body language  • Relaxed  
• Tense 

• Distressed pacing • 
Fidgeting  

● Rigid  
● Fists clenched  
● Knees pulled up  
● Pulling or pushing 

away  
● Striking out  

 

Consolability  
• No need to 

console  
• Distracted or reassured by 

voice or touch  
• Unable to console, 

distract, or reassure  
 

TOTAL SCORE   

(Warden et al., 2003)  
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(Klein et al., 2010) 

Nonverbal Pain Assessment Tool (NPAT) 
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(Puntillo et al., 2002) 

Pain Assessment and Intervention Notation 
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