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ABSTRACT 

A sedation tool for AIGU (Adult roteasive Care Unit) patients is required to 

provide souci clinicai care. Development of a new sedation scale was undertaken to 

overmme limitations of the availahle sedation scales. The goab of this ~searçh were 

to design a sale  that possessed Content Validity with goal based parameters (with 

cleady defioed parameter levels). In addition the tool was tested for reiiability. To 

ensure the tool was remle, the tool unclenvent interobsewer reliability testing. An 

assessment tool composeci of 9 goal based parameters was developed. A pilot study 

was wnducted in 10 AICU patients to ensure that no p s s  problem areas were 

present. FoUowing this, all minor alterations were completed. During the main trial 

phase, one parameter was assess in 211 AICU patients, while the remaining 8 

parameters were vsessed in 112 AICU patients. 

The developeâ tool does possess Content Validity. The noal resuits revealed 

b t  the scale as a whole "couid' be deemed ~iiable bas& on the overall values for. 

Percent Agreement (9 1.87 %), Disagreement Rate (0.08 13) and weighted Kappa 

(0.5 137). Strigent reliability testing of each of the nine individual parameters 

revealed that 4 passed, 1 was borderlhe and 4 failed. Modificcation of the 5 

substaidud parameters is rrquind in order to achieve complete reliability of the tool 

as a whole. Once this has been achieved, this tool, will have a signifkmt impact on 

use of sedation in the criticaily ili patient. 



PART 1: OVERVIEW OF SEDATION AND SEDATION SCALES: 

s s and m Adult Iatensive Gare= 

Postoperative patients in adult intensive care units (AICU) are under 

considerable discornfort and distress 8SSOCiated with their critical illoess and injury. 

The highly variable and hectic environment of the AICU is also a contributing factor 

to distress. Examples of environmental stressors include: bright flsishing lights, noise 

and activity associateci with monitors and respirators, medical emergencies, lack of 

sleep, fkequently changing caregivers, and a variety of painfid procedures(? 

Discodort and distress is iùrther enhanceci by the presence of indwelling catheters 

which require prolongeci periods of immobili7ation. The stress of all this, compounded 

with the uncertainty as to their outcorne, challenges even the most stable psyche. 

Psychologid distress is defined as a organism's respome to aversive interna1 

and extemal stimuli and may include discodort, anxiety, fear and at the extreme, 

pain? The organism's response is multidimensional and includes three 

components: a) behavioral (agitated movement, grimacing, crying etc.); b) physiologic 

(iicreased muscle tension, heart rate, blood pressure, hormonal response, etc.); and c) 

phenomenologic (~e~repor t  of anxietyy fear, pain,etc.). Maaaging discornfort or 

distress is an essential treatment goai and is given high priority by intensive care 

staff?') Insiaequafe clinid management of distress may interfere with the care of the 

patient and may also lead to detrimental consequences such as cardiac i s~hemia(%~ 

Sedation: 

Sedation, using various pharmacological agents, is a common masure taken to 



mhïmize patient distress andior discornfort. The word sedation is derived fkom the 

Latin word sedmo. which meam to make calm?" Sedatives, when given in the 

appropriate amounts, contribute to patient cornfort, physiologie homeostasiq and 

Evidence indicates that use of sedative agents promotes sleep which in turn 

facilitates the healing process through tesbration of damaged tissues? 

Over the last few years, the degree to whïch a patient should be sedated has 

been a controversial topic. In the past, deep sedation was the common standard 

pracfice. in a survey conducteci by Merriman (1981), deep or complete sedation was 

considard as the ideal. Sixty-Seven percent of the Intensive Care units aimed to 

keep most patients well sedated and detacheci fiom the intensive care environment. 

However, more recently it has been shown that heavy sedation is not a benign therapy 

and has several shortcomings. 

Deep d a t i o n  cannot remove the cause of continuhg stress. For example: a 

patient with septicaemia has a sixty percent increase in metaboiic demands. Heavy 

sedation has been show to reâuce the metaboiic state of these patients.") Othet 

disaàvantages of heavy sedattion include: maclring signs of neurological events, 

respiratory muscle fatigue, deep vein thrombosis, general muscle wasting, risk of 

compression injuries to peripherai nerves, infection, prolonged coma due to sedative 

overdose, and weaning pr~blems<'~*") 

Deep sedation is now ody reserveed for a few specific indications. These 

include: patients with tetanus (where it may be used to suppress the autonomie effects), 

those with cntical oxygenation (in whom a reduction of oxygen consumption may be 



desirable) and patients with severe head injuries (where it is necessary to reduce 

cerebral oxygen consumption and to prevent coughing and straining which wi l l  

in- intmmmiai prrssure).<12) 

In 1987, Bion and Ledingham conducted a survey b reassess the current 

petcePtion of the ideal level of sedatiodU) Their d î s  rwealed that the ideas have 

drasticaliy changed h m  the t h e  of Menimaa Sixty-aine percent, regard the ideal 

level as asleep, but d y  tousable. ûther current perceptions descn'be optimal 

sedation as that point where a pidient is sedated to the point of no distress with the use 

of medication on a as needed basis<") Recent reports have also defineci the ideal Level 

of sedation as the state where the patient is cornfortable and spontaneously awakens 

fiom sleep or could be roused if required.('"'@ There is one cornmon denorninator 

linking the differeat definitions of the ideai level of sedation. This link is the concept 

of Light sedation, leaving the practice of heavy sedation for the most part, aii idea of 

the Past- 

However, there are risks associated with undersedation. Undersedating the 

critidy ili may result in hypertension and tachycardia which may damage an already 

ischemic myocardium. It may also precipitate hypoxia, hypercarbia, barotrauma, and 

premature extubati~d'~ As a d t  a balance between underdaîion or oversedation 

must be reached, This brings forth the question: How to achieve and mainain an . 

effective sedation level? One method is to u t i k  a tool to assess the level of sedation. 

Mation Wes: 

In theory, the ideal sedation d e  should be: valid, diable, effective, quick 



and easy to use, involve minnnal workload and distraction to staff and present no 

additionai hazard or discornfort to the patient In addition it must aiso be sensitive to 

dnig effécts so that possible dmg-induced changes in levd of alertness can be detected, 

not req@re any appatatus, requVe We training of petsonnei, have weîi defined criteria 

and a standard method of arlministration, be bascd on ciinicaiiy relevant criteria and 

not aiter the level of consciomess of the subject during the assessment period. A h ,  

of the utmost importance, it should denne an optimai endpoint for titration of sdatïpg 

drugs. This endpoint shodd conespond to adequaîe control of the chical problems 

for which sedating dnigs are given. This ideal scale must be suitable for recording at 

fiequent intervals dong with other routine indices of patient status- Over the years a 

varïety of sedation sciaies have been developed for critidy iil adult patients. These 

d e s  conformed to some of the above desirrd properties buî none have ever been 

adequately been tested for reliabiiity and ~ a l i ~ ? ' ~ )  To date, a d e  wmposed of &l 

these above properties does not exist for adult c r i t idy  ill patients. However in 

pediatrics, the "Comfoa Scalen (TABLE 3A) has been shown to be a valid and 

reliable assessment t~ol,''~) 

Twenty years ago, Ramsay and wiieagues developed a six point scale, to - 

measure sedation by bedside observati~n.~) This d e  became the gold standard for 

assessing the level of sedation in the adult intensive care units. The Ramsay Sedation 

Scale, served as a template for the development of the various d e s  present 

t~y~(s.wua-m R der to TABLE 1 for some examples of d e s  used to date. 



Problems of Eastin~ Sedation Sules: 

Although, nosting sedation d e s  are beiig utilized in the duit intensive care 

setting, they possess s e v d  Qawbacks which hinder theïr effectiveness. See TABLE 

2- Before a sedation d e  can be considered an effective chicai assessmemt tool, one 

must obiectivellv ZIIlswer the question: Das this instnimerit effectively measuip the 

need for, or adeyuacy of, sedating dmgs in an AICU patient? This question can not be 

objectively answered because none of the scales used in the AICU have been 

scientificaiiy tested for reliabilitv or validitv. Relîabiity is dehed as the extent to 

whkh a measuring procedure yields the same rrsuIts on repeated trials- Validity has 

been defineci as the extent to which a test measures wbat it is pinporteci to measure. 

Reliability and vaiidity are the essential components or cornerstones, that are required 

for the foundation of d e  development, Wïth~ut them, no matter what Ievels or 

parameters the sedation scaie may possess, it becornes useless as a scieninc measining 

device. As a resuit, d e s  Iacking these two criticai components must be used 

cautiously, only as a rough guideiine. 

Fdermore in some scdsl, the various leveis of sedation are not mur~aZ2~ 

exclUSn,e h m  one another. This type of ovetiapp'ig does not d o w  a complete, 

accurate assessment of sedation, and thetefore hinders the d e s  fidl effiveness, 

Aise, in some scaies, the leveis of sedation are mt d e d v  d e k d  or lirllv 

inclusive. This additional problem, enhances the already cloudy picture, of 

dependabiiïty and effectiveness. AU scaies fail !O &fine a deur enduoint for sedation. 

This creates a mjor problem such that prospective cornparisons between sedating 



dnigs can not be properly accomplished.-) 

Another problem lies within the very f m  of the tool. 

essentially a measure of c o n s c i o ~ ~ ~ ~ e ~ ~ ,  which are used for the 

Sedation scales are 

purpose of achieving an 

"adeauate sedation level", thereby preventing andersedation and ovemedation. 

However, in the AICU, Life saving measures sometimes require much deeper levels of 

sedation (example: severe head trauma). Also deep IeveIs of sedation may be c a d  

by some other process other than sedation. Hence, it becornes obvious that the 

"adequate sedation level" is not a universai ~henornena. This brings forth îhe need to 

develop and estabiïsh a iist of exceotion mfena (Le. patients to be excIuded) for d e  

use. Because each specinc patient population may require a differeot level of sedation 

that is termeci adequate, it stresses the importance of tailorhg a scale to meet the 

specinc demands of a spedïc patient population. At present, the existing sales haye 

not taken these points into account and therefore shouid not be used universaily in aU 

patient population p u p s  for ail medical conditions. 

Another major problem lies in the nature of the evaliiiiting parameters present 

in the sedation scaïes. There are two types of measuring parameters which exist: 

Objective and Subiective, The difference betwew the two is that objective parameters 

are tangi'ble while subjective parameters are not, Since there are no devices which 

monitor patient cornfort and give a numerid readout, it is d-dt  to use 

physiologicai endpoints to monitor sedation. Hence, the monitoring parameters that 

comprise any sedation sale are primarily subjective. As a dt, these scales rely 

heaviiy on the assessments of the clhician. At first glance, one might feel that 





This lack of defïned goals, prevents us fiom establishùig content validity of the scale. 

If we don't Lmw what its supposecl to do7 how are we to determine how 

effectve/vaiid it is? 

Some of these scales are also pblemaSic7 b u s e  certain monitoring 

pararneters require the observer to impose a swcific motisjng sîimuZus to the patient in 

order to assess the degree of sedation. This type of aroushg stimuli are intrusive and 

on inauence the quality of sedation or presence of disaess when fkpentiy and 

repeatedly applied. Reflecting back to the nideai sedation d e n ,  it shouid present no 

additional bazard or discornfort to the patient nor shouid it alter the level of 

consciousness of the patient during the assessment period, It is quite clear that the& 

two essential criteria are obviousiy not king fidfilled by some of the existing intrusive 

tools. 

Lack of concisenesr is also a problem in various scdes that are too broad, 

inclusive, and cumbersome.@') These types of d e s  often require intense training for 

their use. They are very tirne corzsurning and difficult to use and are therefore very 

impractical for the hectic environment of the AICU. In order to be practid and 

effective, the assessment via the sale should take iess than 5 minutes to complete. 

Some sedation d e s  present today, have one important cornmon characteristic. 

They are all  broken down into various components. In order for a scaie to be 

statisticdy and scientificaiiy souad, each wmponent that comprises the d e  must be 

avvrovriatelv w e i ' e d  in temis of importance.w) Othenuise, a favorable scoring in 

two or three areas of low importance can override a very poor s c o ~ g  in another area 



of high importance and hence inappropriately dcew the noal total sedation score. 

Another possible way to avoid this weightuig problem is to assess each of the 

various mejor wmponents of the seale end assign the appropriate weight to each of the 

individuai monitoring parameters thaî comprise that component of the d e .  As a 

resuit, each component of the scale will k independently weighted h m  each other- 

and henceforth have their own independent score. Independently assigning a score to 

each major component of the d e  may yield more definitive information regarding 

that specific aspect of the patients status then an d inclusive, ovedi comprehensive 

score for ali major d e  components lumped together. Utilizing this technique, can 

irnmediately direct the paîient caregivers to a specific pmblem area rather then just 

getting a generic number for the o v d  sedation score which indicaies that something 

may be wrong with the paîient, but fields no direction as to what it is. 

Critid Evaiuation of the Ramsav Sedation S d e :  

To illustrate the various drawbacks and problems that were previous1y 

discussed, a detailed critical evaluation will be conducted on the Ramsay Sedation 

Sale. This d e  was selected because it served as the template h m  which many 

oîher d e s  were developed. Despite it's widespread use, the Rsmsay Sedation Scale 

is not an effective clinical assesment tool.<" The Rsmsay sade has never been 

scientificaliy tested for reliability or vaiidity. This is a very significant drawôack, 

because reliability and validity are two of the most fimdamentai aspects required in an 

effective sedation scale. 

The Ramsay scale as show in TABLE lA, is composecl of six levels of 



Sedafion These levels anz w t  mutually exclusive nom one another. For example, 

e m e n c e d  medicai daff are M y  aware that mechanically ventilatecl patients cau 

remain agitsted with progressive sedation, even to the point of near un~~nsciousness.'~~~ 

As a dt, a patient could be d e s s  or agitated as shown in LEVEL 1 while at the 

same tirne be responsive oniy to a iight glabeiiar tap or loud auditory stimulus as 

shown in LEVEL 4 or LEVEL 5. These six IweIs of sedation are not clearly defined 

or M y  inclusive. For example, how am you distinguish the difference between a 

patient that is awake, cooperative, oriented, and aaaquil as seen in LEVEL 2 fiom 

patient that is awake, responding to commands only, as seen in LEVEL 3? Also, 

because each of these levels are not e v d y  spaced, average Ramsay scores are w t  

meaningfbi. 

Anoheer major problem is the failure of the Ramsay d e  to define any clear 

endpoint for sedation of patients. Upon examiaatioon of the scale, one might at nrst, 

select LEVEL 2 as the point of optimal sedation- This assumption couidn't be hther 

fiom the truth, Some critically ili patients who are severely agitated or delinous 

cannot be brought to an awake, cooperattive, tranquil state by the administration of the 

various available psychoactive dmgs. These select patients q u i r e  heavier doses of 

medication that place them in much deeper levek of da t i on  as iiiustrated in LEVELS 

3,4,and 5. This clearly illustrates that an optimal level of sedation in one type of 

patient may not necessarily be the optimal sedation level in another. As a resuit, 

although LEVEL 2 may be an optimal sedation level for some patients7 it is not the 

u n i v d  endpoint for all patients. 



Besides exclusion criteria, a List of goals hoped to be achieved through adequate 

sedation is essential and has to be denned weli before the d e  is even developed. 

These goals are the fimdamental wmponents which are quireâ in order to establish a 

clearly defieci endpoim The concept of "o~timai sedation" am therefore be justifid 

and validated according to whether these goals for a specific patient population are 

king met. It is important to note that these goals hoped to be achieved wiii  change in 

accordance to the specific patient population under examination. As a r d t ,  optimal 

endpoints for sedation, WU vary h m  one patient population to another. The Ramsay 

Scale does not take this iuto account. 

The Ramsay Sedation Scale has been used by clinicians over the past twenty 

years. The problem with this type of assessment, is thaî it relies solely on the 

individual judgement and expertise of the person using it. Personal bias in this type of 

setting is unavoidable and therefore casts doubts on the value of th& assessrnent tml. 

This shatters the d e s  foundation for dependability and reliability. 

One more final issue needs to be addresseci with respect to the Ramsay 

Sedation Scale. This problem lies in the fact, that this scaIe lacks the tuandatory 

intemai h e w o r k  which is necessary to determine the sedation level of the patient. 

This scale presents with only the final product (i.e. diffetent levels of sedation) without 

any workup as to the criteria that was assesad in order to place a patient in a given 

level. 

The interna1 h e w o r k  of an ided scale should be composed of several major 

independent scale wmponents. Each of these components should have severai distinct 



monitoring parameters tbat can dequately measure the goals that were initidy 

established at the start of the sale development Each monitoring parameter should be 

chanictcrized by several specinc and distinct weighteâ degradations of it h m  best to 

least Each of the scales major components, should be independently assigned a score 

which shouid be determineci by the weighted values assigneci to the different gradeci 

levels of each of the monitoring parameters used to describe each sale  component 

Individual d e  component scores shouid be obtained rather then au o v d  

compouuded sedation score derived h m  ail s d e  components. 

By applying the concepts above this wiii d o w  the caregiver to immediately 

detect a specific problem area in the patients status rather than just getting a generic 

number for the overall sedation score which indicates that something may be wrong 

but yields no direction as to what it is. Although a scale should be concise, it must be 

complete. The Ramsay Sedation Scale clearly does not meet these expectations. 

The Ramsay Sedation Scale does however, present a few vatuable aspects that 

shouid be noted. Implementing this scale does not require any appreciable invasive 

techniques that wouid impose any potential bazar& or discodoris to the patient. The 

sa le  is very easy and quick to use, requiring minimal training. 

The criticai exsrnination of the Ramsay Sedation Scale gives us han& on 

experience in recognïzing the various problems the reseamher must overcome. The 

Ramsay scale only passed three of the fourteen problem areas. This f~ilitates the 

need for the development of a new, valid, clinical assessment tool for sedation of 

AICU patients. 



PART II: SEDATION SCALE DESIGN AND DEVELOPMENT: 

Research Obiectives: 

a) Develop methodology to prove Content Validity of the scale and in the 

future explore Construct Validity. 

b) To iden- the behavioral and physiologic dimensions that are essential for 

ratiag sedation in AICU patients. 

c) To develop an observer rating d e  ubiüPng these dimensions. 

d) Develop methodology to prove interobserver reliability of the scale. 

Assisting the researcher was a core nrom of coIlSUltants consisting oE Dr. 

Nick Honchatik, Critical Care Clinid Pharmacist; Dr. Dean Bell, 

Anesthesio10gistlCritical Care Physician; Dr. Colin Bands, Critical Care Fellow, 

JoAnne Major, Chicai Instnictoc Criticai Care Nursing Program; Louise Lemoine, 

Critical Care Nurse; Gai1 Hall, Critical Care Nurse; and Mairrita Kiesmm, Critical 

Care Nurse. In addition, Dr. JennSet Clinch, WHO Quality of Life Section, St. 

Boniface Research Foundation and Dr. Thomas Hasard, Director of Biostatistics Unit, 

Professor of Biostatistics, Department of Cornmunity Health Sciences, University of 

Manitoba were ais0 consulteci periodidy regarding scale development 

Content Validitv: 

The initiai step in the assessment tool development was to obtain Content 

Validity. Content Validity has been defineci as the extent to which a given test 

m e a m  what it is purported to meanire.OQ Tyler et al. describecl validity as a 

general approach to determiae the extent to which a measurement tool conformed with 



the clinicai expectati~ns."~) 

A thorough fiterahire sesrch was completed to compile a list of "Goals of 

Sedation" for AICU patients. In addition, specialty medical, nursing, phannacy, and 

respiratory therapy staff were solicited in order to extract M e r  cruciai information. 

To ensure Content Validity of the d e ,  ai i  the goals of sedation must be established 

and defineci before actuai scale development occurs Various monitoring parameters 

were developed, to measure the attainment of the listed goals. The development of 

these monitoring parameters determineci the internai h e w o r k  of the developed scale. 

in order to obtain the views of MICU/SICU siaff, six different group 

discussions were conductecl which enwmpassed vimially al l  MICU/SICU nursiag, 

phamiacy aud respiratory therapy staff. The researches aiso scheduied a separate 

meeting with the criticai care AICU physicians and fellows. As a resuit, a composite 

Iist of twenty-five goals of seciaion was created (TABLE 4). 

The next phase, involved the development of a method to extract the essential, 

goals of sedation, from the aU encompassing kt, derived fiom the various meetings. 

The researcher accomplished this through the use of a specific questionnaire (TABLE 

5). Individuals ranked each goal in relation to the foilowing statement: "clinidy 

relevant and mandatory to ensure safe patient care". Ranking was documenteci as to 

the degree of ptiority (high, moderate, low) in the care of AICU patients. One 

hundred and sixty eight fomis w m  disîributed. To avoid bis, all participants filling 

out the form were informed to complete it independent of each other- 

The response rates for physicians, nurses, respiratory therapists and pharmacists 



were: 4096, 38.40%, 65%, and 87.50% respectively. The o v d  response rate for the 

survey was 45.83%. The results of the survey revealed 3 distinct separations of the 

goais listed in TABLE 4. Those goals which had the majorïty of r~spondents voting 

for low pnority were immediately dimllssed. However, those goals where the 

rnajority of respondents voted high pnority or medium pnority were kept and 

organized in decreasing order of importauce (TABLE 6). "High Priorityn goals, 

ranked 1 to 10, received pa te r  than of the respondent votes. "Medium Priority" 

goals ranked 11 to 14, were the next most important, capturing gteater than 50% of 

the votes for their specinc category. These goals were then separated into 3 categories 

that evolved due to commonalities between the goals. These categories included: 

Behavior, Cornfort, and Therapeutics (TABLE 7). 

The iist of goals were presented to the core group for firrther renning. After the 

initial refining process, goals #28, #15, & #25 were deleted. Goal #25 (reduce 

aggression) was deleted because it was incorporateci into goals #l, 2 & 3. Goal#15 

(Optirnue puimonary h e m o ~ i c s )  was deleteà, because this area was addressed in 

Goal#ll (Oplimize ventilation in patients who me asynchronous with the ventifutor). 

Finally, Goal #28 (Reduce psychosis), was deleted because it c m  be evaluated in part 

under Goal#3 (Promore patient scsfety through reducifon of destructive movement by 

patient). Furthermore, a proper psychosis evaluation would require a separate sale. 

The purpose of this ref?ning proces, is to avoid any goal duplication. 

Further refining d t e d  in al1 non-essential goah being deleted Therefore, 

Goal #IO, # 12 & #13 (Reduce inîracrmiul pressure, Reduce rnyoccirdd oxygen 



d e m d  d O p r m ~ e  patients vital signs sueh as hemt rate, blood pressure, 

respîraîo~ rate) were deleted. All these goals are âirectly related to vital signs. * 

Although they yield objective d t s ,  they are the poorest assessmait tools to use as 

prevîously a d d t e d  Furtherrnore, Goal #6 (Prewnt delirium tremors for patients 

undergoing alcohol witWmaZ) was deleted due to its extreme ùlnaquency in the unit. 

Goal #24 (Dememe b e l  of co11sciolcmtess in a pral'ed panent) was de1eted because 

parai@ patients, were excluded, as per the exclusion criteria, that was estsrblisbed at 

the start of the study. (See Rekbility section). Goal #22 (Compl'y with patients 

request for sedaton) was a h  deleted since it overlaps with Goals #18 & #5 listed 

under the Cornfort Category. 

A core group of essential goals remaineci which were separateci into 4 distinct 

categories. The first category was developed solely h m  Goal #11 (Optimlie 

ventilation in patients who me asynchronous W h  the ventilator). The next d e  

categorylcomponent to arise was Level of Coasciousness. This component is not 

specifk to any particular essential goal but is relevant to ali essential goals that 

d v e d  the sifting out proces. The third d e  component was Destructive 

Movement This was developed based on Goals #1,2, and 3. The naal d e  

component, Cornfort, was developed based on Goals #18, 5, 17, and 26. 

In summary, the above described methodology represents the processes needed 

to eiisurr Content Validity. It is important to re-emphasize that in order to achieve 

Content Validity, the desired goals have to be defïned uphnt, Once this has been . 

accomplished, specific monitoring parameters can be developed to properly assess 



whether these goals are king achieved or not. This forms the key element in d e  

design and development. 

Construct Validiîy, is also au important type of validity but it wdl not be 

addtessed in this reseaich pmject. Testhg for Construct Validity (does the tooi 

achially meastue WIlat its purports to measure) can take one or more years to complete 

and therefore wil i  be the basis for another study. 

Deveïo~ment of Bebavioml and Phvsiolodcai Monitorinn Parameters: 

From the initial template, [the 4 categones] the final tool was constructed. The 

parameters created for each of the 4 main categories previously discussed, evolved 

fiom an extensive literature search which identified ail behavioral and phvsiolonic 

parameters required to assess sedation in AICU patients. This search was then cross 

referenced with the concise list of "Goals of Sedation" mentioned in the section 

"Content Validity". Cross referencing these two searches, acwunted for the addition 

or removal of certain monitoring parameters that will be present in the nnal draft of 

the sedation scale. AU relevant monitoring parameters were placed under the 

respective category to which it belongs. Each monitoring parameter was further 

separated into distinct, mutually exclusive, degradations, h m  "worst" to "bestn 

ensuring no overlap between each Merent degradation. 

The monitoring parameters developed for the first d e  wmponent were: 

Oxygen Saturation, Degree of Asynchrony, Color, and Paradorcical Breathing (TABLE 

8). These breathuig parameters were specificaily created to assess whether this goal is 

king a-ed or not Specific definitions for "Asynchrony" and "ParadoXical 



Breathing" were established to ensure uaifonn clarity during assessment. Each 

monitoring parameter was subject to extreme critique by the core group, to ensure that 

the various graded levels ( h m  "worst" to "bestn) present, are unique and mutually 

exclusive. This would ensure no overiap between the graded levels, 

The second scde component (Level of Conscious~less) wolved into au actuat 

piuameter, composed of four, independent, levels. Each of the four levels, indicate the 

varying degrees of consciousness that are present (TABLE 9). A specific definition 

was established for ( " P B  Stimulin) to ensure UIlifonn understanding of the term 

during assesment. 

The third scde component (Destructive Movement) also evolved into a 

parameter. It was composed of four mutually exclusive, levels, which assess the 

various grades of Destructive Movement that are present UABLE 10). A specifk 

definition for "Episoden was established to ensure &orm clarity dining assessment 

For the finai scale component (Cornfort), two monitoring parameters evolved. 

These were: Degree of Facial Grimacing and Voice and Movement Gestures. These 

parameters were created in order for complete assessment of the dinerent aspects of 

Codort (TABLE 11). Each of these monitoring parameters were composed of 

various graded levels fiom "worst" to "best" which were mutually exclusive, ensuring 

no overlap between the graded levels A specinc definition for "Onenteci" was 

coastnicteà to ensure uniform c1arity during the assessment of "Voice and Movement 

Gesnires". 

The newly developed d e  was then focwacded to the core group for fùrther 



refining. The researcher also soiicited the bedside nurses M a  various on site interviews 

in order to capture their expert opinion on the newly developed tool. These interviews 

unveiied, the thought process of how each nurse actudy assesses the different Ievels, 

of each relevant monitoring parameter prpseet in the sale. Incorporation of this 

additional information d t e d  in the nnai version of the tool (TABLE 13t, 13b, and 

13c). 

The assessment tool was deviseh such that a summation of scores nom aU 

parameters was not needed (Le. a total score of aU the parameters). Rather, the 

caregiver would only assess the parameter@) which were related to the cihical 

problem present This would strengthen goal related assessment by focusing on 

specific problem areas rather thari conducting a o v d  global patient assesment, 

Firrthermore, this type of focused assessment decreases the time m p k d  to use the 

tool* 

Reliability is defked as the extent to which a measuring procedure yields the 

same result on repeated trials in the same study? An extensive literature search was 

conducted to gain insight on how to determine scale reliability. This search included a 

detailed examhaîion of sedation scaies, coma neurological scalesy arousai 

scaled3? pain s c a l e ~ ( ~ ~ )  and o t h e t ~ ? ' ~  ALthough there are various alertndsedation 

scaies developed for duits, there is only minimal Iliformation available on proper . 

statisticai mahadology needed to prove scale ~Iiability" However, more extensive 

research in this area has ken  done in pedianrics.') Refer to TABLE 3. The 



researcher did not incorporate the use of new statistics to assess reliability but did 

howeva reformulate new methods to utÏiize these Statistics to their full poteatial. 

The first phase involved the s e l d o n  of the number and type of professional 

expert observers. One criticai care pbysician and two experïenced critical care nurses 

were nquKed Although most studies d k d  ody two expert observers, it was 

decided to have at least thtee, so that statisticaiiy more conclusive results could be - 

obtained. 

Following thk, the researcher was involved in proper M o n  and training to 

eIlSure proper utilization of the developed tool. Since this scale is concise, quick and 

easy to use, minimal training time was required 

Stdhtkai Anahsis for ReIirrbiEtv: 

The first step t o d  sound, statisticai analytic evaluation of reliability is to 

determine the minimum number of observations that need to be conducteci. A 

biostatician was consulted to ensure that for alI relevant Statistics, proper analytical 

methods were being utilized to their maximum capabiiitÎes. Schefïer has illustrated 

various statistical calculations which involve the number of observations required, 

correlation co-efficients, confidence iimits and the degrees of needom for this type of 

research under investigatiod6') 

Although the developed sedation sa le  is a completehvhole hctional unit, it is 

compriseci of two main subdivisions that must be anaiyzed separattely. The fïrst 

division represents the bulk of the sedation scale and consists of aii monitoring 

parameters excent Destructive Movement. The second subdivision is Destnictive 



Movement. The rational for assessing Destructive Movement as an isolated 

Monitoring Parameter 7viil be addressed in the section "Piiot Studv". 

For the h t  subdivision, the number of observations rrqiiired by 3 independent, 

simuitaneous observers was caiculated using the Fisher Z Transformation technique. A 

minimum of 104 separate observation periods were r e q y i d  in order that this portion 

of the study be statisticaiiy sound- This was based on a reliability co-efficient of 0.8 

with 95% confidence iimits and 2 degtees of fkedom- 

Because the second subdivision, Destru&ve Movernent, utïiized only two 

observers instead of three, double the amount of observations were required in order 

for definitive resuits to be obtained- This value of 208 observations was calculatecl 

again through utilization of the Z T d o d o n  technique. However it is based on a 

reliability cwfficient of 0.8 with 95% confidence limits with o d ~  1 degree of 

fieedom. The degrees of W o m  were duceci  due to the utilization of only 2 

observers to assess this monitoring parameter. This shortcoming is compensateci for in 

the formda by doubhg the sample size of observations required- 

The reliability of the sale is âirectly dependent on the degree of correlation of 

interobserver agreement that exists. Statisticai methods that were used to assess 

interobserver agreement include: 1) Disagreement Rate, 2) Weighted k (kappa), 3) 

Percent Agreement Both subdivisions wii i  be evduated using the above stated 

methods. 

The D u e n t  Rate as calculateci by the Teasdale et al formularn, results' 

nom discrepancies between individual ratings and consensus ratings (Le. the modal 



observations for that patient) is sensitive to the magnitudes of the disagreements 

between ob~ervers, not oniy to the number of disagreements It indicates the average 

dkrepancy between a singie o b d o n  on a patient and the mode of the 

observations by aii obsavers on that patient, expres& as a fracton of the maximum 

possible distance h m  the modal (consensus) rating. The main d . a . k  with 

Disagreement Rate is that it telis you that a dhgreement has occurred, but ît does not 

tell you how far apart or the extent to which that diqpement occurs. For example: 

with respect to Destnictive Movement, if the primary nurse selected level 1 but the 

secondary nurse selected level5, it becornes clear that a disagreement has occurred but 

it is evident that this çtatistic does not capture the magnitude of this disagreement 

In weighted L<m, the weights are agsigned according to those descri'bed by 

~leiss.'~) A "k" value of O reflects ody chance agreement. Positive values for 'k" 

indicate greater than change agreement.(53 A generally accepted guideline for 

interpreting "kn ha3 been proposed by Landis and ~och? They propose that "Y l e s  

than O indiCates poor agreement, O to 0.2 indicates slight agreement, 0.21 to 0.40 - 

indicates fair agreement, 0.41 to 0.60 iadicates moderate agreement, 0.6 1 to 0.80 

indicaîes substantial agreement and 0.81 to 1.00 indicates almost perfect agreement. 

Refer to TABLE # 14 Weinhted K -1 SUMMGRY. One very important 

limitation of Kappa is that Kappa is, in f&t, an index of "shared discriminati~n"~ 

rather than an index of agreement In other words, it measures the abiiity of raters to 

consistentiy differentiate b a n  diagnostic situati~ns.'~ Ln situations where al1 raten 

agree that only one diagnosis occurs in the entire sample, Percent Agreement wiii be 



100%, but Kappa cannot be calculated because no dwmmmm . . .  
*on occurs in the study. 

In a situation where one single diagnosis occurs overwheimingiy, the Percent 

Agreement wiU be very high but Kappa wiil usually be very smaii, since there is 

relatively little naîurai discriminah 0 * .  'on in the data set. In other words, in order for the 

Kappa statistic to properly assess reiiability, there has to be a reasonable 

spread/distn%ution of the data coiicaed with respect to the percentage of time, that a 

given level was selected. Otherwise, if the data is skewed dominantly to one side, the 

Kappa statistic becornes a useless method to assess rehbility. 

Percent Agreement is a widely mdastood method that is also used It is an a i i  

or none measure and is not sensitive ta the amount of variability among the patients 

king obsened or to the maghdes of the errors made? Greater than eighty percent 

agreement indicates relatively consistent agreement, 

In summaq, if the Disagreement Rate is less than 0.22, the Weighted "km is 

greater than 0.4 and the Percent Agreement is greater than or equal to eighty percent, 

then it can be stated that there is a high correlation of interobserver agreement. As a 

result, the researcher could conclude that the sale is a reliable cl inid  assessrnent tool. 

If statisticai analysis of the scale fails to conform to di of the above measures then it 

can be stated tbat there is a low correlation of interobserver agreement and the 

researcher couid conclude that the scde is not a reliable clinid assessment tool. 

However, if statistical analysis of the scale, faiis to conform to some of the above 

rneasms, then the researcher cannot dennitively conclude that the d e  is diable and 

therefore must reassess the various monitoring parameters of the d e .  



Pilot SIudv 

A pilot shdy was undertaken to d d e  if any major problerns existed (ie. 

parameter gradations were clear and no overlapping was present). The xdation twl 

was asessed via a 10 patient pilot study by 3 members of the core group. The 3 

observers were trained independently, over the same time period. Independent 

observation by each observer was essential to avoid any interobserver bis. It is 

important to note, that throughout this study, phannacologic sedation was not 

atiministered by the observers, investigators, or bedside nurse for the purposes of this 

study. If a medication with sedative properties was ndministered pnor to the 

observation session, the subject was considered a candidate for the study d e s  

exclusion criteria were present 

The 10 patients esseJsed in the pilot were arbitrariy selected. Dinmnt 

patients were selected to test the outer Iimitts of the scale. Variation or inconsistency 

in the d e  is more likely to be seen by assessing différent patients vetsus usiag the 

same patient at a different point in time. For the pilot, the same 3 observers were 

used for di 10 observations, therefore maintaining an interna1 consistent environment 

for sale use. As a result, any variation between obsecvers can be directed more to the 

scale rather then to the obsecvets. 

The subjects were aâult ICU patients within the Medical and Surgical ICU's of 

the Health Sciences Centre. Exclusion criteria inclicde: patients on neuromuscular 

junction blocking agents to induce paraiysis, paralyzed patients, jaundiced patients, 

liver failme patients, patients with seriousIy compromised neurological status, (severe 



head injury, ischemic encephalopathy, stroke, status epilepticus), patients with altered 

muscle tone and those patients with mitical oxygenation. In this way, we are clearly 

denning that this sedation scale is not a universal assesment tool applicable for al1 

patient types. 

This pilot study was h m  the perspective that the 3 observers not only 

independentiy selected the appropriate level for each monitoring parameter but also 

commented whether 1, greater than 1 or no levels were applicable to the patient uuder 

observation, See TABLE l2a & l2b. The purpose of this additional assessment step 

was to ensure that the developed scaie had mutually exclusive levels for each of the 

monitoring parameters present in the d e ,  In this way, if the observer found that 

more than 1 level or no levels were appropriate for the patient, then a problem existed 

and that aspect of the scale wodd have to be reevaluated. To address possible 

problem areas, the onginai form of the pilot study included an area for "discussion". 

In this way, the researcher could utilize cornments to rapidly correct specinc problem 

areas of the scale, This additional workIoad during assessments resulted in the longer 

(10 minute) assessnent period. 

Pilot Studv: Rmufks and RNLCiom: 

The pilot study was a complete success, revealing no mjor  problems. There 

was an excellent correlation for overall interobserver agreement at 86%. Only minor 

revisions were required and wiU be discussed below. 

From the pilot study, it beaime evident that it is imperative to have ali  relevant 

workhg definitions placed directly on the bottom of the final draft of the sedation 



scale. This change aiiowed the definitions to be readily accessible to the observer 

thereby avoiding confusion *ch could lead to improper scale use. 

Furthemore, Destructive Movement was removed h m  the main sedation scale 

and assesseci as a separate, entiîy. Onginally, this scale component was to be assessed 

by the patient's bedside nurse. However, to avoid individuai bias, this was not 

possible. In order to overcome this drawback, the core group constructeci a plan to 

remove this type of bias. ln the intensive care unit, patients are separated h m  each 

other only by a curtain partition. As a resuit the two nurses caring for each of their 

respective patients are in constant exposure to the status and well king of both 

patients. Therefore, the core goup decided that besides the primary caregiver, the 

secondary caregiver shouid dso be consuited to evaiuate the Destructive Movement 

status of the patient. It is imperative to emphasize that the secondary caregiver, was 

the nurse that worked next to the primary caregiver, on a separate patient of their own, 

but relieved the primary caregiver for breaks or helped the primary caregïver's patient 

at different time intervals throughout the &y. Therefore, cornparisons can be made as 

to the degree of agreement that exïsts with respect to Destructive Movement between 

the prïmary caregiver and the secondary caregiver via the Kappa statistic. According 

to the Fisher Z transformation technique, it was detennjlled that at least 208 

observations would be raquirrd to yield a statistically sound result for Kappa. This 

caicufated value of 208 observations is based on a reliabiiity co-efficient of 0.8 with 

95% confidence limits and 1 degree of ~reedorn,<~') This new change in study design 

will eliminate the criticism of this potentiaiiy problematic type of observer bis .  



Another important change nom the original design was to have d 3 observers 

assess Degree of Asynchrony. ParadoXical BreafhiLlg, and Accessory Muscle Use at the 

same t h e  over a 5 minute period. It was decided to assess these 3 areas over the 

same 5 minute intemal because they are aii fimctionally related to each other. 

Furthermore, a specific order of assessrnent was devefoped. This was to ensure 

that al i  observers were assessing the same monitoring parameter at the same point in 

tirne. The core group decided that the Oxygen Saturation wodd be first, foliowed by 

wegree of Asynchrony, ParadoXical Breathing and Accesory Muscle Use], Patient's 

Color (3rd). Level of Consciousness (4th), Voice and Movement Gestures (Sth), 

Degree of Facial Grimacing (6th), and Destructive Movement (7th) as per primary RN 

and secondary RN respective forms. 

Another important change that arouse was the bedside nurses involvement, in 

the assessment of the patients Level of Consciousness. Originally, in the pilot d y ,  

each observer took their tum to administer a painful stimuli to the patient or used their 

own method of trying to rouse the patient. In order to staadardize these 2 techniques, 

all bedside nurses were trained to deliver a painfùl stimuli, when needed, in 

accordance to the definition and criteria established by the researcher. By having the 

bedside nurse Anminister the painful stimulus, the observers were ail free to assess the 

patient's response at that specific point in tirne. Furthermore, it was decided to utilize 

the primary caregiver to try and muse the patient because the patient is more lürely to 

respond and be cooperative to familiar toucb and voie  of the primary caregiver who 

has already developed a rapport with the patient. Standardized methods for patient 



rousai were developed by the core group and the bedside nurse was appropriately 

educated. The standardhi method for patient rousal were as foliows: the patient 

muses spontaneously, if this is not the case the primary caregiver wii i  then try to rouse 

the patient via sofi voice and light touch; if this is stiI i u n s u c e  the primary 

categiver will then try to muse patient Ma loud voice and light hlcing of ami, if 

rousal dl is not achieved then the primary categiver uses a loud voice with painful 

stimuli. By establishing a consistent method of rousal for ali patients, one can 

maximize the fidi effectiveness of the scale. 

With respect to Level of Consciousness, in order to standardize the assessrnent 

of whether a patient can obey commands, ai i  the bedside nurses were trained to ask the 

patient to "open your mouth" and "stick out your tonguen, provided the patient was 

orienteà and coherent. This newiy adapted change led to more accurate and 

standardized assesment of Level of Consciousness. 

From the pilot, it was aiso decided that the primary caregiver wouid be 

responsible for turning the patient (if no contraindications were present) to diow thq 

obse~ers  fkee access to assess Degree of Facial Grimacing (i.e. discornfort). The 

primary caregiver was aIso selected to be respoasible fot initiating the patients self- 

assessnent of discornfort via the visual analogue scale. AU n d g  staf'f in the 

Medical and Surgical KU'S were trained to f d a r i z e  them to the shidy and the 

assessment tool. 

M e t  the above revisions, the tool was ready for teliability testing, which was 

the ôasis for this investigation. 



The Final Imelementation Phase: 

In this phase, the rwiJ#i d e  undement reliability testing. The teçbing that 

took place was two dimensionai. The f b t  dimension exatnined and tested was the 

main bulk of the sedation scale, which consisted of ali monitoring parameters excent 

Destructive Movement, The second dimension examined and tested was Destructive 

Movement, as an isolated entity. The rational for assessing Destructive Movement as 

an isolated Monitoring Parameter was addressed under section "Pilot Study". 

To assess observer agreement (reliability) in the first dimension, each subject 

was independently assessed by 3 observers: one physicien and 2 experienceà critical 

care nums. Observers were obtained h m  a pool of 4 critical care physicians and 6 

criticai care nurses. Each individual was train4 in the use of the sedation assessrnent 

too1, and the methods and procedures of the study. A &y of the week was picked 

randomly where ail 3 observers would be present. Subseqiaent observation sessions 

occurred 1 to 2 times a week (minimum of 3 days ktween observation periods) untii 

all 112 observations were obtained. Patients were exc1uded fiom this study based on 

the exclusion criteria established and described earlier in the pilot study section. An 

intnpreter was u t i l i d  for non-English speaking patients. 

One very important caviat worth mentioning, is that multiple observations in 

the same paîient was aliowable because the time interval between observations was 

long enough (minimum 3 days) to ensure that duplicate observations are not obtained. 

Furthemore this type of data col idon was possible because the ICU patient is ofkn 

in a dynamic state. 



The bedside nurse was instnicted to perfonn proper r o d  techniques, proper 

standardized utilization of the Visual Analog Discornfort Scale for Voice and 

Movement Gestures, and appropriate patient manipulation for proper assessrnent of 

Facial Grimacing as outlined under the section entitled "Pilot Studv". It took roughiy 

3 minutes to instruct each bedside nurse in order to have complete standardized 

assessnent of the patient by the 3 independent observers. haing the actuai 

assement of patient, the resezucher prompteci the trained bedside nurse to perform the 

required duties needed in order for complete accurate essessrnent of the patient by the 

3 independent observers. 

The reliability testing of the second dimension (Destructive Movement), 

requireà a different study design to gather the appropriate data. The researcher utiiized 

a 2 fonn technique, whereby one form was given to the prirnary caregiver and a 

second identical fonn was given to the secondary caregiver. They were both asked to 

select which level of Destructive Movement the patient is kst describeci by. The 

fonns med out by both the primary and secondary caregivers were completed 

independent of each other in order to avoid observer bias. 

The reliabiiity assessrnent for the fïrst d e  dimension involved 112 

observations. The 112 observations were captured over a 35 day interval involving 9 

actual days of observation. Each of the 112 observations took roughly 8 minutes on 

average for complete patient assessment. The diability assessnent of the second d e  

dimension "Destructive Movement", involved 208 observations. Of the 320 total 



observations required, only 3 observations involved the use of an interpreter 

(aboriginal). 

The nnal cesults revealed an overail Percent Agreement of 9 1.87%- 

Disagreement Rate of 0.08 13 and a Kappa of 0.5 137. Stringent reliabiiity testing of 

the nine individual parameters, reveaied thaî 4 passed, 1 was borderline and 4 failed- 

The 4 passing patameters were: Oxygen Saturation, Level of Conscious~less, Degree 

of Facial Gtimacing, and Voice and Movement Gestmes. Percent Agreement, 

Disagreement Rate and Weighted Kappa values for these parameters are Nustrateci in 

TABLE 15. These 4 parameters can concIusively be deemed reliable, passing on al1 3 

statisticai methods. Destructive Movement was at best, a borderline pass for 

reliability, yielding a substandard Percent Agreement of 68.72%. The Disagreement 

Rate (0.3128) for this parameter was much higher than the standard acceptable value 

of 0.22. Weighted Kappa was also slightly substandard at 0.3889. The 4 failing 

parameters were: Degree of Asynchrony, Color, Paradoxical Breatbing, and Accessory 

Muscle Use. Although, Degree of Asynchrony yielded a passing grade for Percent 

Agreement and Disagreement Rate, it fell welI below the standard acceptable Kappa 

value of 0.4 by yielding a value of 0.3062. Color, Paradoxical Breathing and 

Accessory Muscle Use were analogous to that of Degree of Asychrony. These 

parameters showed excellent Percent Agreement and Disagreement Values. Their 

doWIlfall, which led to theu ultimate failure, lies in their substandard Kappa values. 

See TABLE 15. 



D Wcussion: 

The statisticai analysis utiked for this study was unique fiom al l  other sedation 

scales. This uniqueness, arouse not in the type of statistics used, but the fad that these 

statistics were caicuiated and anal+ separately, for each individuai monitoring 

parameter of the d e .  In essence, each individual parameter must p a s  $J 3 

analyticai methods in order to be deemed diable. This type of accountability for each 

individuai monitoring parameter, represents a very strhgent method to ensure complete 

d e  reliabiiity. This is in contrast to reliability testing by other d e  designers, 

where reliability was evaluated accordhg to an avemze value (obtained for each 

statistic calculated), for all monitoring parameters present in the sale (sec TABLE 3). 

Accordhg to this rational as long as this "average value" for each caiculated statistic, 

passes, then the scale is said to be reliable. This is quite misleading, because 

individual anaiysis of each separate moni to~g  parameter, may uncover parameters 

which have actuaily failed, As a dt, tbis type of "averaging" leaves the reader of 

the literature, with a false sense of security with respect to the entire reliability of the 

scale. 

Furthemore, other reliability testing conducteci by some researchers, only 

analyzed the data via Percent Agreement a d o r  Disagreement Rate or Weighted 

Kappa. Study designs utilking this apptoach are incornplete and yield oniy 

inconclusive results. Analysis of this sort, maices it easier for pooriy constructed scales 

to be granted reliability status undiservingiy. Roper, complete analysis, can ody be 

achieved if ail 3 statistics are used together on the coiiected data. 



For example, in this study, the overail average for Percent Agreement, 

Disagreement Rate, and Weighted Kappa values were: 91.87%, 0.08 13 and 0.5 137 

reqectively, These "average values" are well above the standards established for 

reliability. However, one cannot automaridy conclude the scale as a whole is 

reliable. Close examination of each individuai parameter, reveaied that ody 4 out of 

the 9 acniauy passed, leaving 1 parameter as borderLine, while failing the remaining 4 

parameters. Sec TABLE 15. 

The Monitoring Parameters ûxygen Saniration, Level of Consciousness, Degree 

of Facial Grimacing, and Voice and Movement Gestures successfiilly passed ail 3 

statisticai analyticai methods and can be deemed reliable. Destnictive Movement was 

at best borderline whüe the Breathiag Parameters, Degree of Asynchrony, Color, 

ParadoXical Breatbing and Accessory Muscle Use, aU fded. A detailed discussion 

examining each of these parameters will be addressed below. 

Voièe and Mouement Gesilucs: 

Voice and Movement Gestures yielded the highest o v e d  value for Percent 

Agreement and Weighted Kappa (99.71% and 0.9873 respectively) while displayhg 

the lowest Disagreement Rate (0.0029). This monitoring parameter iiiustrated an 

excellent spread~distnbution between the two levels available for selection by the 

observers. Level 1 was selected in 37.80% while Level2 was selected in 62.20% of 

dl observations. This spread between the two levels is a critical factor (as discussed 

under Statistical Analysis) which accounts for its excellent Kappa value. The high 

Percent Agreement Rate with conesponding, extremely low, Disagreement Rate were 



e d y  what the researcher had expected These expected finduigs were attribuîed to 

the standardized assesment techniques developeâ, which made it d e r  for the 

observers to determine whether or not a patient is aiert, orienteci and coherent as per 

Level 1. Once Level 1 is established, we can proceed to Level2, to iLLicit the patients 

de- of discornfort, via the V i  AnaLog Scale. The numerical 

based on the patients verbal or non-verbal response. 

Oxv~en S0tu~'on: 

Oxygen Saturation was the second most reliable parameter. 

excellent Kappa value was obtained (0.9553), it was slightly lower 

value obtained is 

Although an 

then the previ~d 

parameter- The reason for this, can be iliustrated again, upon examining the spread 

between the 4 levels that were available for selection. The percentage of selection, for 

each level were as follows: Level 1 (O.@?%), Levei 2 (2.08%), Level3 (24.40%) and 

Level4 (73.51%). These results clearly demonstrate, a less UIllf0r-m spread, between 

levels, for this dam set. As stated earlier, it is this spread of the data that directly 

impacts the calcdated Kappa value for this parameter. 

Percent Agreement was high (99.12%) with a correspondhg low Disagreement 

Rate (0.0088). These d t s  were expe*od due to the fact, that the observers obtained 

a numerid value h m  the Oxygen Saturation Monitor, The Percent Agreement and 

Disagreement values were slightly lower and higher respectively, than that of Voice 

and Movement Gestutes, because the obsenrers may have seen a différent value for the 

Oxygen Saturation as indicaieci on the moiiitor. Poor timing of the exact monitor 

readïng by the 3 independent observers, could account for this discrepancy. 



Deme  of  FacM Gn*lll~cUIg: 

The third most reliable monitoring parameter was Degree of Facial Grimacing. 

Although the calcuiated Kappa value was considerably lower (0.6858), than that of the 

ptevious 2 parameters, it is d l ,  weii above, the standard accepteci Kappa Value of 

0.4, used for reiïability testing- The percentage of selection, for level 1, 2, and 3 

were: SOM%, 22.92%, and 72-02%, respectively. Aithough there was reasonable 

spread b e e n  the 3 levels available for selection, it was not dlicient enough to 

iIlicit the hi@ Kappa Values obtained for Voice and Movement Gestures and Oxygen 

Saturatioa 

Percent Agreement (92.92%) and Disagreement Rate (0.0708) were lower and 

hi*, respectÏvely, than the above m o n i t o ~ g  parameters, but still yielded excellent 

statistical values, weii above the minimum acceptable standard of 80% for Percent 

Agreement and less thaii 0.22 for Disagreement Raie. One possible reason why lower 

d t s  were obtained for these two Statistics, Lies in the numerous distractions in the 

AICU environment. As a remit, simultaneous observation of a patient's facial 

grimacing, during manipulation of the patient by -de nurse, did not always, 

consistentiy occur. Lack of f a ~ s  by any 1 of the 3 observers, could have redted in 

the higher diarepancies that occurred between the observers for this parameter. 

Another poss~%ility is that the various Ievels for this parameter are not clear enougb. 

As a resuit, the obseryers may not have M y  understood the levels. 

t d  of Gvnscbusness: 

ALthough, Level of Consciousness feli behind, in cornparison to the previous 3 



parameters, it received a passing grade for reiîabiiity. The shrinking Kappa Value of 

0.6719 can once again, be attriiuted to the lack of d o m  distn'btion of seIection 

between the 4 available levels. The d t s  clearly indicate a more evident skewing of 

the distri'bution toward Level4 at 70.83%. The mpct ive  percentages for Level 1, 2, 

and 3 are as follows: 7.44%, 1399% and 7.74%. Although the Kappa Value obtained 

is weU above the acceptable standard, but could have been higher if more iniiform 

distrï'buîion of selection between the 4 ievels was attained via assessïug more variable 

types of patients, 

The lower but still excellent value for Percent Agreement at 90.54%, can be 

attributed to the adequate standardized arousal techniques, taught to the bedside nursfs 

by the researcher. This approach, sirppiied the 3 independent observers the consistency 

needed to properly assess which Level of CoIlSCiousness the patient represents. This 

same explmation accounts for the higher but still adequate value for Disagreement 

Rate (0.0946). This monitoring parameter yielded lower and higher Percent 

Agreement and Disagreement Rates respectively, than that of the other 3 monitoring 

parameters d e m i  above. This may have resulted fiom the comp1exity and 

subjective nature of this parameter compared to the rest of the parameters that 

comprise the scale. As a resuit, the tesearcher is pleased that a passing grade for 

reliability can be given to such a highly cornplex parameter. 

Statisticai analysis of the parameter Destntctive Movement redted in a faiiing 

grade with respect to reliability. The redts obtained for aii 3 anaifical methods were 



substandard. The data revealed insun?cient spread of s e l d o n  between the 5 levels 

availabIe, which d t e d  in the substandard bordedine Kappa Value of 0.3889. The 

d t s  clearly illustrate the skewing 

Level 1 (10-66%), LeveI 2 (6.87%), 

sparse selection percentages. 

As a resuit, minor alterations 

of selection toward Level5 at 50.47% leaving 

LeveI3 (10.90%), and Leve14 (21 -09%) with 

are a m ,  in order to achieve a larger Kappa 

statistic, thereby strengthening the reliability status of this parameter. One minor 

adjustment, that could enhance the reliability results for this parameter, is the actuai 

timing for assssment Throughout the course of this study, the researcher presented to 

the AICU at around 11 :ûû am. and approached the ptimary and secondary nurse 

independently, to complete the patient assessment fonns for Destructive Movement. 

The problem encountered was that, although the primary nurse had received report on 

the patient nom the night nurse, the fact is, she ody actuaüy cared for the patient for 

a total of ody 4 hours. A second major drawback is the fact that the secondary nurse 

has only cared for the patient during the 20 minute morning break and as a result a - 

fidl proper assessnent of the patient was stiii not attsiined The initiai assessment of 

Destructive Movement was to be conducted over the course of a 12 hour 

Changing the assessment time towards the end of the 12 hout shift when boti~ nurses 

can give a more complete and accurate patient assessrnent rnay improw reliability. 

This same modification to the study design for data coilection, could also 

possiily correct the substandard bw and high vaiues for Percent Agreement and 

Disagreement Rate mspectively. The Percent Agreement Rate bottomeci out at 68.72% 



in conjunction with a correspondhg high Disagreement Rate which peaked at 0.3 128. 

In cornparison to aii other monitoring parameters, the d t s  obtained for these two 

Statistics were the worst ovaall. Percent Agreement and CO-tly Disagreement 

Rate values are much more diffidt to obtai. because of the number of observers 

utilùed to assess this parameter. For this parameter, 2 observers were utilized vernis 3 

observers for aU other monitoring puameters. This fact becornes a major factor upon 

examining the caldations that make up this statisiic. When iuillling only 2 

obsetver~, Percent Agreement becornes an aU or none vaiue versus using 3 observers. 

For example, if 2 observers agree on a singIe assessment, 100% agreement exists. 

However if the 2 observers disagree, then it can be stated that 0% agreement occurs. 

Io this case, there is no Percent Agreement between these extreme values. However, if 

3 observers are utiked and 2 agree and 1 disagrees, it becornes quite clear that a 

middle range baer,  for Percent Agreement exists at 67% elinrinating the aIi or none 

phenornena as describeci for the 2 observers s c e d o .  This f a  alone, makes it much 

more dificuit to achiwe high Percentage Agreement This same anaiogy can be stated 

with respect to Disagreement Rate. - 

Tke Fuiled Monitorh~ PoIOntcfe~s: 

AU 4 breathhg parameters: De- of Asyncbrony, Paradoxical Breathing, 

Accessory Muscle Use, and Colot faiied the reliability testing. This fadure, resuits 

fiom the fact that a passing grade was not obtained for &! 3 statistics utilized in this 

study. It does not meau that these parameters failed ail 3 statistics. In actuai fafs aii 

breathing parameters srirparsed the minimum tequirements for Percent Agreement and 



Disagreement Rates, but failed on the ail important Kappa statistic. See TABLE 15. 

As outiined in our initiai plan for data analysis, a parameter would not be deemed 

reiiable unless it passes ai i  3 statisticai measures. This type of stringent analysis 

maices it very diff?cuit for a monitoring parameter to be granted reliabiiity status. 

After examining ai l  the data, the researcher identifieci a cornmon link that 

açcounts for their failure. This link or commonality, lies in the distri'bution or spread 

of the data coliected in the sample. As stated eariier, in order for the Kappa statistic 

to proper1y assess reliability, there bas to be a reasonable sprradldistribution of the 

data collected with respect to the percentage of tirne, that a given level was selected. 

Otherwise, if the data is skewed dominantiy to one side, the Kappa statistic becomes a 

useless method to asses reliability. Upon examining this distn'bution of the data, it is 

quite evident that all data in the above stated parameters are tremendousiy skewed to 

one side. See flABLE 15). For example, for Degree of Asychtony, Level#4 was 

selected in 95.36% of ai i  observations compared to 0.61%, O.O%, and 3.87% for Level 

#1, 2, and 3 respectively. This similar anaiogy can also be demonstrated for Color, 

ParadoXical Breathing and Accessory Muscle Use. For skewed data, the Kappa - 

siatistic is driven down. In all these cases, although the Percent Agreement and 

Disagreement rate are excellent and well above and below respedvely the standard 

acceptable values, the Kappa statistic is the major player which determines whether a 

parameter is diable or not. 

As a result of this major drawback, these 4 parameters can not be considered as 

reliabie. These parameters requite major revision before they can be brought forth for 



reliability testing again. 

To overcome this grey area of the sedation d e ,  the core group was collsulted 

to explore new ideas and suggestions for nmUe studies. Firstiy, wlor ad& no value to 

assessment of patients breathing stanis and shouid be deieted 

Secondy, it has been stated by nursing and medical staff, that ParadoXical 

Breathing and Accessory Muscle Use are an al i  or none phenornena. As a result, a 

possible suggestion, is to eliminate the various levels present for each of these two 

m o n i t o ~ g  parameters and simply convert this assessment to either a selection of "yes" 

it is present in the patient or "no" it is not present in the patient. If this technique is 

utilized, these parts of the sedation sa le  would have to be retested for reüability 

before actual implementation in AICU could take place. This suggestion may or may 

not mend the reliability problern. New more radical approaches may need to be 

developed in order to achieve appropriate assessment of these important breathing 

parameters. 

M d l y ,  with respect to Degree of Asynchrony, this whole monitoring 

parameter needs to be revisited, retested and modifieci in order to develop a truiy 

reliabie monitoring parameter. In fact, it may need to be incorporated into Accessory 

Muscle Use and/or Paradofical Breathing rather than stand alone, as a sob monitoring 

parameter. 

Since an important part of this reseamh was to test the reliability of a newly 

developed sedation scale, the actuai scoring system for the scale utilizing assigned 



weighting will not be conducted at this time. At present, because the different 

gradations for each paratneter are organîzed h m  "worst to best", an actual smring 

system moy not be even rrqirirrd Howwer, proper methodology for developing a 

potentiai scoring system for this s a l e  is addressed under the section "Critical 

Evaluation of the Ramsay Sedation Scale". 

Conclusion: 

Based on the overview of the literature on sedation and dat ion d e s ,  several 

very important conclusions can be drawm. Firstly, appropriate sedation of AICW 

patients enhances the h d g  proces, promotes patient safety and helps to eliminate 

discomfort/distress factors that may fûrther complicate the patient's general state of 

health, Sedation d e s  are the key to more effective utilization of dation. It is 

hoped that once proven reliable, they wiil dramatidiy influence which dmg will be 

used, the amount of dmg use& the fkquency at which it is given, and the duration of 

its use. From a thorough review of the literaîure, seved problem areas with the 

various present sedation d e s  arose, as illustrateci earlier, in the section entitled, 

Critical Evahation of the Ramsay Sedation Scde. Methods were devised to overcome 

them and a new sedation sale with goal based parameters was developed. This tool 

was tested on AICU patients and statistidy analyzed for reiiability and validity. 

The nnal analysis of this newly constructecl tool, revealed several 

fündamentaiiy important conclusions, with respect to validity and reliability. Based on 

the methods utiiized for validity, one can conclude that this sedation scale does possess 

Content Validity but not Constnict Validiîy. Testing for Consîmcî Validity (does the 



twl actually measure what it purports to measiire) can take one or more years to 

complete, and therefore will be the basis for another study. 

The results of this study reveal that the monitoring parameters: Oxygen - 

Saturation, Level of Consciousiess, Degree of Facial Grimacing, and Voice and 

Movement Gestures are reliable assesment parameters. However, the monitoring 

parameter Destructive Movement, is at best, bordethe to king accepted as reliable. 

W1th some minor adjusûnents, this parameter codd also be deemed reliable. However 

although this is encoutaging, once modifications are made, future retesting must take 

place again, according to the outiined methods and analysis previously d d b e d ,  to 

ensure that it will be a statisticaily reliable monitoring parameter. 

Ail Breathing Status Parameters: Degree of Asynchny, ParadoXical Muscle 

Use, Accessory Muscle Use and Color, were shown not to be reliable and can not be 

depended on for conclusive results with respect to the breathing status of the patient. 

Further tennement of these parameters is necessary for the sedation sa le  to be a 

complete reliable entity. 

Lady, one c m  not state a sa le  is diable based on the overall results. The 

overaii results, although favourable, are quite deceiving. Only, after a stringent 

individuai anaiysis, of each individual monitoring pararneter can the true weak links in 

the d e  be revealed. The parameters failing must be reassessed and shouid not be 

blended in and averaged with other parameters, in order to falsely c lah the d e  is 

reliable. 

One can also conclude that, although the methods used to constnict this 



sedation assessment tool, addressed the problems depicted in the literature, it also 

uncovered new problem areas. 

It is the tesearcher's goal to eventuaiiy have this chicai aSsessment tool 

incorporaîed as part of aii routine assessments andlor charting done in these types of 

patients. Although more rhement of this tool is needed, the information obtained 

and shared during this ipsearch project wiU bring us one step closer to the elusive 

perfect sedation scale. 



TABLE 1 (A - Dl. 

A) The O r i d  Ramsav Sedation Sade pet RAMUY et aLQ0) 

Anxious end agitated, or restiess , or both 

Cooperative, orienteci and tranquil 

-- 

Reqmnding to commanâs only 

Brisk response to light giabeUar tap 

No response to light glabeiiar tap 

B) The Present 7 Point Cambridge Sedation Score = Addenbrooke's Homitai Intensive 
Care Unit Sedation Scale per O ' SULLIVAN et al.('" 

Paral y sed 
r 

Asleep 



C) Madified Glastseow Coma S d e  per COOK et aLB1) 

SEDATION SCALE 
1 

EYlES OPEN 1 
Spontaneously 4 

To Speech 3 

To Pain 2 

RESPONSE TO NURTI1VG 
PROCEDURES 

Obey Commands 5 

Purposefiil Movement 4 

Non-purposefiil Flexion 3 

Non-purposefiil Extension 2 

None 1 

4 

Spontaneous Weak 2 

) On suctio* Only I 2 

S imvfl'riggering 3 

Respiration Against Ventilator 2 



D) Alertness/Sedation Scale per CHERNK et 

1 1 Rcsooiisiveness: Assess responsiveness by calling the subjects name 
once or twice in a normal ton of voiaz. If the subject does not 
tespond, caii more loudiy andor rrpeatedly. If he/she stiii does not 
respond, miIdIy prod or shake the subject. 

Soeech: Ask the subject to repeat the sentence "The quick brown fox 
jumps over the l a y  dog". Assess M e r  speech 

3 Facial Exnression: Assess degree of facial relaxation 

4 1 Eva : Evaluate the subjeft's ability to focus and ptosis 



TABLE 2 

1 #2 ( Lack of validity 

LeveIs of sedation are not mutualiy 
exclusive h m  each other 

#4 Leveis of sedation are not clearly deîïned 
or M y  inclusive 

#5 Lack of a clear endpoint 

#6 Lack of development of exception criteria 
I 

#7 Possibility of observer bias 

#8 Inappropriate monitoring parameters 
I 

#9 Failure to clearly define goals of Sedation 

#10 Presence of invasive monitoring parameters 

1 #l 1 1 Lack of concisenes 

#13 Time consuming 

#14 Lack of appropriate weighting of different 
levels of the scaie 



Table 3 (A - il The Codort S a k  per AUBCIEL et d<U) 

ALERlMZSS 

~ I Y  ~ I C C P  

Lightly Aslccp 

~ W S Y  

Fully Awake 

H m e r t  

CXLMWS%AGITAnON 

Calm 

, 

Slightly Anrrious 

-- 

Aaxious 

Vcry Anxious 

Paiiicky 

PIIYSICXLMOYEMENT 

No Movenicnt 

Occasioaal Slight 
Movemcnt 

8 

Frquent . Slight 
Movemcnts 

L 

Vigorous Movcmcnt 
Limitcd to Extranitics 

Vigorous Movcmmu 
Including Torso and Hcad 

SCORE 

1 

2 

3 

4 

5 

SCORE 

1 

2 

- 

3 

4 

5 

SCORE 

1 

2 

3 

4 

5 

TIME 

TIUE 

TlME 

BLOOD PRESTLIltE 

Blood Rcssure klow baseliae 

Blood Rcssurr coasistcntly as 
basc1i.c 

Innequent elevations of 15% or more 
diaiag observation pcriod 

Frequcntly elevations of 15% or 
more above baselinc(morc than 3 
during observation pcriod) 

Sustaincd elcvations of 15% or mort 

RESPUATORY RESPONSE 

No coughing and no spontantous 
respiration 

Spontaneous respiration with littlc or 
no q n s e  to ventilation 

. - - - -- - 

Occasional cough or rcsistance to 
vcntilator 

Activcly b d t s  against ventilator 
or coughs rcgularly 

Fights vcntilator, coughhg or 
choking 

HEIRTRATE 

Hcart rate bclow baseline 

Hcart rate consistcntly at basdine 

Innequcnt clevations of 15 % or 
more above bseline(1-3 during 
observation petid) 

Fcquent clevations of 15% or more 
above basclinc (more than 3 during 
obsrvatïon pcriod) 

Sustaincd eldons of 15% or more 

SCORE 

1 

2 

3 

4 

5 

SCORE 

1 

2 

3 

4 

5 

SCORE 

1 

2 

3 

4 

5 

TtME 

TIME 

TIME 



Table 3A) Tbe Comfort Scaie per M C T U  et al continueâ 

Muscle Totally Relaxcd No 
Musdc Tone 

Reduccd MuscIc Tone 

Normal Muscle Tone 

InCrCBSCd Muscf e Tone and 
FIcxion o f  Fimgers and TOCS 

Extreme Muscle Rigidity 

FACLU TENSION 

Facial musclc tone normal, No 
f&al muscle tension evidtnt 

Tension evidcnt in somc M a l  

T-on evidcnt throughout facial 

I Facial muscles contortcd and 

SCORE 

B) Five Point ActMtv Scaie For Sedation per ROSEN et ai?" 

I I  Calm, caîheters not at ri& 

Score 

1 

LeveI of Activity 

Comatose; does not tespond to 
stimulation 



C) Modined Glas~ow Coma ScaIe per ~~ et 

To speech 3 

To pain 2 

Inappropriate woràs 3 

BEST MOTOR RESPONSE 

Obeys 1 6 

A b n o d  flexion 1 3 



D) SIMPSON AND RQUY SC ALE(^ 

To speech 1 3 

To pain 2 

None 1 

1 vocal Soimds 3 

Cries 2 

BEST MOTOR REXPONSE 

1 Obeys commands 5 

, Localizepain 4 
-- 

1 Flexion to Dain 1 3 

Extension to pain 2 

None 1 

NORMU AGGREG4IE SCORE 



E) The Chndten's Coma Score per R41MONDI et al.(4n 

OCClLRR REISPONSE SCORE 

Extraocular movements impaired or pupiis nxed 2 

Extraocuiar movements paraiyzed and pupils nxed 1 

YER&AL REWONSE 

1 cries 1 3  

Sptaneous respvations 2 

Apneic 1 

1 FIexes and extends 1 4  

F) The O to IV Scaie per SESHL4 et al.(w 

I Stup0rous;spontaneous arousal rarepouseci readily 
but briefiy by stimuli; cough/gag present 

Spontaneous amusai 
abse~~t;semipurposivdavoidance motor respoase to 
stimuli; cougii/gag depresed 

Amusai in form of motor nsponsc on& to 

Not u a d  by evea intense, sustainmi, painfiaï 
stimuli; cough /gag absent 



G) The Chüdrm's O r t h o d c  Homitai and Medifil Center Sale per MORRAY et 

CORTICAC F02YCTION 1 SCORE 

Intact 3 

Absent but breathing spontaneously 1 

1 Absent and apneic 1 O 



H) Jacobi Suie per GORDON et al@') 

BEST VERBAL RESPONSE SCORE 

Fixes, foilows, recognizes, laughs 1 5 

Fixes and foUows inconstantly, recognition uncertain 4 

BEST MOTOR RESPONSE 

Flexion 1 3 

Extension 1 

Normal 5 

Tonic-conjugate 4 
- .  

Minunal dysconjugate 3 

No eye movements 2 



1) The Vameoaver Sedative Recoverv S d e  per AhfCA!'AB et d5') 

SCORINC 
OPTIONS 

SCORING 
OPTIONS 

L Spontaneous and 
vacM centrai 
activity 

ii) Awake/drowsy 

iii) Asleep/easily 
aroused 

3 1 ii) Spontaneous and 1 3 

Üi) Central activity in 
riesponse to 
stimuli 

iv) Asleep/dficult to 
amuse 

iv) Peripheral activity 
intesponseto 
stimuli 

V) No movement I O 

I NOTE: IF CHILD SCORES 
(O) ON ABOVE , DO NOT 
PROCEED 

B. Responds fully to 
stimuli in age- 
appropriate mannet 

ii) Delayed response 
II to stimuli 

J, i) Absence of 
tremor or 
ataxia 

ii) Ataxia or tremor O 
on king moved 

K i )  CoordinateA 2 
spontaaeous 
movement 

iii) Absent cesponse to 
stimuli 

ii) WeaIdcoarse 
spontaneous 
movement 

ii) "Flat" fàcial 
expression 

ui) No purposefit1 
spontaneous 
movement 



I) The Vancouver Seàative Recoven Serrie per MRCNRB et ai'. coatin~ed(~') 

SCORING 
OPTIONS 

SCORING 
OPTIONS 

üii'wkward or clumsy 
band movement 

iii)No fine band 
movement 

E. i) h k s  "at you" 

ii) Look "tfuough 
youn 

F . i) Accommodates 

ii) No attempt to 
accomodate 

iii) Unable to 
accomodate 

G. i) Recognition of 
stimulus 

ii) Limited or no 
re!cognition of 
stimulus 

HI i) Purposefiil and 
spontaneous eye 
movement 

ii) Little or no 
spontaneous or 
purposefiil eye 
movemeat 



TABLE 4 

I k e u t  patient fhrn  pulling out IV 

Prevent self extubation by patient 1 1 1 
Promote patient s a f i  through reduction 
of destructive movement by patient 

Promote Health Care Worker s a f i  
tûrough reduction of desûuctive 
movement by patient 

1 Facilitate the execution of 1 1 1 
prOcedutes(i.e. turning patient, 
bronchoscopy, line insertion ) 

Pment delinwu tremors for patients 1 1 1 

Reduce patient coughing episodes 

Enhance coopemtion of patient to 
fkcilitate nursing care. 

Reduce nursing are demands during 
patient care 

Reduce intracranial pressure 

Optimize ventilation in patients who are 
asynchronous with the ventilator 

Reûuce myocardial oxygen demand 

Optimize patients vital signs such as: 
heart rate, blood presme, respiratory 

Reduce caloric expeaditure 

Optimize pulmonary hemodynamics 1 
Optimk patients hemodynamic profile 
by reducing carûiac worldoad 



TABLE 4 CONTINUED 

(i.e. Antihypertensives) needed to 
optimize patients vital signs & decrease 

11 potential for their adverse effcet~ 1 1 1 



Please circle: Profession: M.D., Nurse, Phannacist, Respiratory Therapist 

Please assess and place each of the following Goals of  Sedation in the appropriate 
classification with regards to the following statement: 
** Clinically relevant and absolutely mandatory to ensure safk patient are** 

Prevent self extubation by patient ! 1 ! II 
Prevent patient fiom puMing out IV lines/tubes 

/ Promote patient s a f i  thlough reduction of 1 1 1 II 
1 .  

destructive movement by patient 1 1 1 Il ' Promote Heaith Care Warka s a f i  through 
reduction of destructive movement by patient 

Facifitate the execution of procedures(i.e.tumiiig 1 1 1 11 
patient, bronchoscopy, line insertion ) 

Reduce patient coughing episodes 1 1 1 II 

I 
Prevent delirium tremors for patients undergoing 
alcohol withdrawal 

Enhance cooperation of patient to facilitate nursing 
care. 

. m 

Reduce nursing care demands during patient care 

Optimize ventilation in patients who are 1 1 1 1 

I 
Reduce intraçratiial pressure 

as$chronous with the venti~ator I I I U - 

I 

Reduce myocarcîial oxygen demand 

Reduce caioric expenditure 1 1 1 

L 

Optimize patients vital signs such as: heut rate, 
blood pressure, respiratory rate 

Optimize patients hemodynamic profile by 
reducing cardiac w o r k l d  

A 



TABLE S CONTINUED 

Promote patient codon by reducing pain I I I 
Promote cornfort to patient durhg procedures 

Promote rtgular sIeep/wake cycle for patient I I I 
Reduce fiunily concerns by promoting @ent 
comfort 

Induce short terni aamesia 

Comply with patients request for sedation 

Reduce st~ess of  Datient on musal 1 1 1 
1 Decrrppe ievel of  conscioumess in a paralyzed 

patient 

Reduce A m i o n  
I 

Reduce Anxiety 1 1 1 
1 Reduce Hallucinations 1 1 1 

Reduce Psychosis 1 1 1 
1 Reduce the amount of 0 t h  medications (Le. 1 1 1 

Antihypertensives) neeâd to optimize patients 
vital sign & decrease potential for adverse effects 

9 



TABLE 6 

1 #24 Decreased level o f  consciousness in a paraiyzed patient 

2 #17 Promote patient comfort by reducing pain 

h e n t  self extubation by patient, Optimize ventilation in patients who 
are asynchronous with the ventilator 1 

- -~ 

5 

6 

7 

8 

9 

10 

11 

The above go& are raaked in decreasing order of  importance, based on the percentage of 

-- 

#18 

#5 

12 

13 

14 

votes for high and medium priorïty. The goals canked 1 -10 were considerd high prionty for 

Promote cornfort to patient during procedures 

Faditaîe the execution of procedures 
- 

#12 

#6 

#1 & #3 

f 16 

#28 

greater than 50% of the votes. 

Reduce myOC8tdial oxygen demand 

Prevent delirium tremon for patients undergohg alcohol withdrawd 

Prevent patient h m  pulling out IV lines/ntbes. Promote patient safety 
through duction of destnictive movement by patient 

Optimize patients hemodynamic profile by reducing cardiac workload 

Reduce psychosis 
- 

#4 & #15 

$13 

#25 

Promote health cace worker s a f i  tbipugh reduction o f  destructive 
movement by patient. Optimize pulmomry hemodynamics 

Optimize patients vital signs such as hart rate etc. 

Reduce aggriession 



TABLE 7 

BEEAVIOR 

Goal #1 - Prevent @ent h m  pulling out IV Liaes/tubes. 

Goai #3 - Promote patient d k t y  thmugh reduction of destructive movement by patient- 

G d  #25 - Reduce aggmssion. 

Goal #4 - Promote Health Care Worker s a f i  through reduction of destructive movement 
by 
patient. 

Goal #2 - Prevent self extubation by patknt- 

COMFORT 

Goal #18 - Promote cornfort to patient durhg procedures. 

G d  #5 - Facilitaïe the execution of procedures(i.e. tumïng patient,bmnchoscopy,line 

insertion). 

Goal #17 - Promote patient comfort by reducing pain(i.e. sedation as adjuvant therapy to 

analgesics during burn dressing changes). 

Goal #22 - Comply with patients request for sedation. 

Goal #26 - Reduce anxiety. 

G d  #23 - Reduce stress of patient on arousal. 

Goal #7 - Reduce patient coughing episodes. 

Goal #19 - Ptomote regular sleep/ wake cycle for patient. 

Goal #8 - Enhance cooperation of patient to fircilitatt nursing care. 

Goal #21 - induce short tenn amnesia. 



TABLE 7 CONTINUED 

Goal #24 - Decmas level of coasciousness in a paral-med patient. 

Goal #lO - Reduce intracranial pressure- 

Goal #12 - Reduce myocardial oxygen demand. 

G d  #11 - Optimize ventilation in patients who are asynchronous with the veatilator. 

Goal #16 - Optimize patients hemodynamic profile by reducing cardiac wodcload. 

Goal #13 - Optimize patients vital signs such as: heart rate,blood pcessum,respiratocy rate. 

Goal #15 - Optimize pulmonary hemodynamics. 

Goal # 14 - Reduce caloric e x p e n d h .  

Goal #6 - Prevent delirium tremors for patienîs undergoing alcohol withdrawal. 

Goal #29 - Reducce the arnount of other medicaüons(i.e.811tih~pertetl~ives)needed to optimize 
patients vital s i p  & decrease potential for their adverse effécts. 

Goal #27 - Reduce hallucinations. 

Goal #28 - Reduce psychosis. 



TABLE 8 

Chal M l  O~timize vemtilsitioi in ~atients wbo am uvrchronous witb the ventilator. 

OXVpen S a t u d o n  

Denree of Asvnehronv Patients Color 

1) 275% asynchronous bteatbs 1) Waxy purple\blue face,lips and ears. 

2) 26 - 74% asynchronous b- 2) Red Blushing as during exercise 

3) 1 - 25% asyncbnous bteaths 3) Pink or patients normal 

Paradoncd Breathiag 

1) Paradoxicai breaîhing and accessory muscle use for a period o f  greater than 5 
minutes. 

2) ParadoXical breathing and afcessory muscle use for a period iasting 3 to 5 
minutes. 

3) ParadoXical breathing and a~cessory muscle use for a period lasting >O to 3 
minutes. 

4) No paradoxical breaîhing or excessory muscle use. 

**ASYNCHRONY ..... State where the patient aad ventilator brPatbing cycles are! mismatched. 

**PARADOXICAL B R E A m G  .... Sh!e where abdomen and chest are moving in oppsite 

directions with accessory muscle (stetnocleidomastoideus) use. 



TABLE 9 

#1 Comatose, no response to painfiil stimuli or loud ditory  stimulus, unable to muse, 

patieat does not obey commands and no eye opening preseat, no movement. 

#2 Paintiil stimuli and/or loud auditory stimulus may muse with difïjcufw or illicit 

a reflex riesponse only, eyes may open, patient does not obey commands and has no 

purposefiil movement- 

#3 Paintlll stimuli andior loud auditory stimulus cause patient to muse and open eyes, 

patient has purposefiil movement and may obey comrnands. 

#4 Patient opens eyes spontaneously or via light toucb or soft auditory stimulus, patient has 

purposefiil movement and may obey commands- 

*Note: Bedside nurses were trained to perform a standardized assessrnent of whether a patient 

can "Obey Commandsn. Patients were asked by bedside nurse to nopen your mouth" or "stick 

out your tongue". 

*Note: Bedside nuses were trained to perfonn standardized methods for patient musal. The 

sequence in order was as follows: patient muses spontaneously, if this is not the case nurse 

will try to muse patient via soft voice and light touch; if îhis is still ullsuccessflll, nurse will 

ûy to muse patient via a loud voice and light s W g  of arm; if still unsuccedùl, bedside 

nurse uses a loud voice with painfbt stimuli. 

*Note: Painfùî Stimuli....will be definecf as nail bed pressure. if this painfiil stimuli 

cm aot be obtaineâ in the patient, then sternal nib will be the second alternative. 



DESTRUCTIVE MOVE- 

Goal #1 -Prevent paîient h m  puiiing out IV Iines\tubes. 

Goal #2-Plwent self extubation by @eut, 

Goal #3-Promote patient s a f i  through reduction o f  destructive movement by patient. 

#l Continuous imminent rkk of inducing hann to themselves or others or has produced h m  

to tbemselves or others and continues to be at risk of inducing barm(i.e. pulhg out lines, 

movement out of bed etc.), fàils to obey commands, 2 or more episodes within 1 hour where 

each episode takes gceaîer than 1 minute for the nurse to caim patient. 

#2 Intermittent episodes where patient is at imminent risk of harm to themselves or 

othershtknt disobeys comrnands due to forgetftlness of  nursing commands, 1 episode every 

hour where each episode takes 1 minute or greater for nurse to cairn patient 

$3 Periodic dessness. Patient at minimal risk to ham themselves only. Patient obeys 

commands but forge& these aursing comrnands with time resulting in 2 to 3 episodes pet day 

where each episode takes less than 1 minute for nurse to calm patient. 

#4 Patient obeys commands and is tranquil. No risk of harm to themselves or others. 



TABLE 11 COMFORT 

Goal #18 - Promote cornfort to patient d d g  procedures 

Goal #5 - Faciiitate the execution of procedures (Le. tuming patient, bronchoscopy, line 

insertion)- 

Goal #17 - Promote @ent comfort by reducing pain (Le- sedation as sidjwant therapy to 

analgesics during burn dressing changes)- 

Goal #26 - Reduœ aaxiety 

D emwe of fnciagrimaang 

Facial grimacing constant with or without the m e n t  undergoing a procedure. 

Facial grimadg ocnns only during movement of paîient during a procedure but does not 

occur when patient is at rest. 

No h i a l  grimacing present during movement of patient during a procedure or at rest 

Voice and Movemeat G u t ~ r a  

1) Ask the patient (whether intubateci or not) if they are in any d i d o r t -  Patient must be 

awrike and oriented. 

2) Patient will nod yes or no if in any discodort or will try to "mouth" a response. If 

cespouse is "yes" do a visual aodogue scde to assess degree of discornfort. if no stop 

**NOTE: The current standard visual analogue sale for pain in Adult ICU will be utiiized 
for this 8ssessmeut. 

Patient can try to "mouth" response or will hold up fbgers to indicate degree of discodort on 
the d e  of 1 to 10. if patient is a burn @ent for example or has no hger d e d t y  thea - 
nurses can hold up theù fingers and patient will nod to the number that corresponds to the 
degree of discornfort. 





TABLE l2b 

OXYGEN SATURATION 

DEGREE OF ASYNCHRONY 

LEVEL OF CONSCIOUSNESS 

DESTRUCTIVE MOVEMENT 

DEGREE OF FACIAL GRIMACING 

VOICE AND MOVEMENT GESTURES 

DISCUSSION ARIZA 



hywn Satuntlon 
'1 5 85% 
12 86-90% 
13 91 -95% 
H > 85% 

kgrn oi Aaynehrony 
f1 275% isymhronour breiths 
n 2e .74n u y m h r a n o ~  t ~ ~ r t h s  
?3 1 25% rsyrdumus brerlhs 
14 OH asymhnmwr bnrtha 

PaUantr Cdor 
f1 Wury purpbbluc fice, 1ipa and s i n  
R Red Bkrhkig 8s duhp axercln 
13 P M  or prlknk ml 

Pandodu\ Bna lh ln~  
bl Paiaâoxlul ôreilhing and icceisory muscle use for a psrlod of greater lhan 6 mlnutes. 
112 Parrdoxlcrl h i t h h g  and accsrsory muscb use for or peperlod lasUng 3 to 5 mlnulss. 
V3 Parrdoxlcrl brsrthing and aoes8sorj nwrtck uae for a parlod lastlng >O Io 3 mtnuter. 
M F(0 p n d o ~ b l  bn8thkrg Of 8mS8Oly m~Cb UiO, 

Lm( d Conrclornnou 
II Cornitorr, m, m p o n n  Io piinbl aUmuW or bud auditory sUmulus, unabb lo roula, patient does not obsy com~ndo  and no eyo oponlng pmtont, no 
m m  

IZ PahM 8UmuR andla W rudllocy sllmulua may rouse patbnl wlUi difikully or Ulicil a mlkx rstponm only, ey- moy open, patknt doar not obsy conunand 
and hri no p u r p M  movmnt. 

113 P8hhil stlmuii andlor kud audilory 8Umulus ause palknl lo rouw and open eyra, pitbnt h o  purporetul rnovmnl ind my oboy commanda. 
W4 Patknt openi oyw spontanoousty or via lbhl tMich or iofl auditory slknulus, paüonl ha8 purporekl movmn l  and msy obey oommonds. 

omtrwtlv, Movnmnt 
11 Contlnuow knmii#nl rbk of kiduclng hami Io tbmretvee or othen or ha8 produad himi Io îtwmhim or oU#n and continuer to k d risk of lndudng 

h i m  (W. puw out Ilm, movmnt out of bsd ela), folk Io obsy commrnds, 2 or mors epk& wllhln 1 hour whsre est21 oplaode lrkes greiler Ihan 1 
mkiub for lh n u m  lo cakn paUsnt 

1 2  L n t e ~  ephdea whrn patknl b al hnminsnl rkk of ham Io themeivever or othen. PaUent dhobeys comrnands d w  Io forgelhIIlnerr of nunlng 
comvnûa, 1 epWe evefy hwr wbn sich epkode tiksi \ minine or prealer loi nune Io crbn patient 

U Modk matbum. Patient a l  nJnlmil rbk Io himi awnMhrer only, Pilbnt h y s  comninda but locgeb V#se numlng commDnd8 wlth t h  resuitlng Ir 
2 b 3 opho& pw dry wt#n m h  opkocie îakm bsr than 1 mlnine for nune Io colm palknt 

M P8tknt o h m  commifuh and b IrcnquU, No rhk of him to îhamrskes or oU#n, 

aom of frckl m'-ml 
II Fada! gilmrchg matant wüh or wi(hout lhe pstknt undergolng a procodure, 
ü2 Fa&! gilmrclng oocun oniy durkig moment of patbnl durkig r procedure but doei n d  occur when patknt b aI lei!. 
M No hckl or(msdnp maont durkip moment of patknl during a procedure or at mat. 

V o l ~  and Mowmrnt Owtum 
1) Ask (hs piüent (whelhsr tntubald or nol) U thay are In any dlscomlorî, Parlent m u t  tm awke and orlbntod, 
2) Pilbnl wlll nod yes oc no if in rny dhcom(ofl or wlll IF/ to 'moulh' 8 iasponss, II rerponse b 'yssU do a vlsual analogue scale Io assesr degrse of 

dlrcmfort. Il no stop here, %Sn O 1 O 
Palbnt con Iiy to "mwth" rssponse or wlll hold up fingen to Indlcale degree of dbcom(ort on the scsk of 1 to 10. 

OISCUSS' 



TABLE 138 
Orytca Saturation 
#l $8594 
#2 86 - 90% 
#3 91 - 95% 
#4 > 95% 

mte: - 
Patient k 

ïkgree of  Asyacbrory lover 8 5 minute #- 

# 1 275% asynchronous brratbs 
#2 26 - 74% asynchmnous brcaths 
#3 1 - 2% asynchronous breaths 
#4 OYiasyncbrooousbrcaths 
h & o b  Color 
# 1 Waxy purple\blue face, lips and cars 
#2 Red Blusbing as during excrcise 
#3 Piak or normals 
Piradosieril Brt.thiog @ver a 5 minute iwriod), 
# I  ParadoXical breathing for a pcriod of grcakr than 5 minutes, 
#2 ParadoXical brcathing for a pcriod lasting 3 to 5 minutcs. 
#3 ParadoXical bceubg for a pcriod lasting I) toc 3 minutes- 

Noparadoxicaibrrathing 
Acm.nry Muck Use lover a 5 minute mriadl. 
#1 Acccssory muscle use for a pcriod of grcatcr than 5 minutes- 
#2 Acccssory muscle use for a pcriod lasting 3 to 5 minutes- 
#3 Acccssory muscle use for a period lasting Ml to a minutes, 
#4 No acccssory muscle use- 
Level of Consciousncu 
#1 Cornamse, no rcspoast to painfiil stimuli or loud auditory stimulus, unable to musc, patient does not obey 

commands and no cye openhg pftscllt, no movcmnit. 
#2 Painfiil stimuli and/or loud auditory stimulus may musc patient with difficulty or illicit a rcfïcx rrspanse ody, 

cycs may open, docs not obey commands and has no purposcfiil rnovcmcnt 
#3 Painfùl stimuii andor loud auditory stimulus causc patimt to musc and o p  eyts, patimt has purpo@d 

rnovemmt and rnay o k y  cornman&- 
#4 Patient opcns cyes spontancously or via light touch or soit auditory stimulus, has purposefiil rnovcmcat 

and may obey commandsds 
tkgree of facial grimacing 
# 1 Facial grimacing at rest. 
#2 Faciai grimacing occws only during manipulation but docs not occur when patient is at rcst. 
#3 No facial grimacing prcscnt(i.e. at rat or manipulation). 
Voice and Movement GcrtPres 
1) Ask the @ent (whether intubated or not) if tbcy arc in any discodort. Pitien@ mort k amlu .  orientcd. 
2) Patient will nod ycs or no if in any discornfort or will try to "mouth" a responsc. Içrcsponse is "ycsn do a visual 

analogue scdc to asscssdcgrre of discornfort. if no stop hcrc. T E S "  O 10 
Patient can try to "mouth" respoase or will hold up flngcrs to indiate dcgrrt of discodort on the d e  of 1 to 10. 

E~isode: is defincd as the state whcnt a is at risk of inducing barm to themselves or othcrs or bas produccd harm 
to thc113scives or othcrs and continues to k at ri& of inducing hann. 
Oritmteâ: is d e f d  as the statc whcrc tbt can foUow simple commands aad able to comprchcnd the language 
s p o h  
Asvncbrony: is defincd as the statc where the patient and ventilatm brcathiag cycles arc mismatctied 
Pindoxicril h t h i o ~  is d c f d  as the statc w h m  &&men and chest arc moving in opposite directions with 
acccssory musclc(~tcinocleidomastoidcus) use- 
PainfuI Stimuli: will be adrninistmd by M i d e  nunc and will consist of nail bcd prcssuc first followed by stemai 
rub as a sccondary alternative, if applicable. 



TABLE 13b 

DATE: 
PATIENT#: 

Destriictive Movement 

#1 - 2 or more episodes withia 1 hour where each episode takes greater than 1 minute 
for the nurse to calm patient. 

#2 - 1 episode every hour where each episode takes 1 minutes or greater for nurse to 
calm patient. 

#3 - 6 or l e s  episodes per 12 hour shift, where at least one episode takes greater than 
1 minute for nurse to d m  patient 

#4 - 6 or less episodes per 12 hour shift, where each ep ide  takes less than 1 minute for 
nurse to calm patient, 

#5 - Patient is tranquil. No risk of barm to themseives or othem. 

E~hode: - is defined as the state where a patient is at Nk on inducing harm to themseives 
or other or has proàuced harm to themselves and continws to be at risk of inducing hann. 



TABLE 13c 

DATE: 
PATIENT#= 

Secondarv Caronivec 

Destructive Movement 

#1 - 2 or more episodes within 1 hour w h m  each episode takes greater thao 1 minute 
for the nurse to calm patient. 

#2 - 1 episode every hour where each episode takes 1 minutes or greater for nurse to 
caim patient. 

#3 - 6 or l e s  episodes per 12 hour &.if€, where at least one episode takes greater than 
1 minute for nurse to c a b  patient. 

#4 - 6 or less episodes per 12 hour shifk, where each episode takes Less than 1 minute for 
nurse to calm patient. 

#5 - Patient is tranquil. No risk of hami to themselves or others. 

Definitions: 

Esisode: is definecl as the state where a patient is at risk of iaducing harm to themselves 
or othen or has produced hann to themselves and continues to be at ri& of inducing 
harm. 



TABLE 14 Weinhted k Wba) Surnmarv 

9 

k w~pr) Vak 
Less than O 

O to 0.20 

0.21 to 0.40 

0.41 to 0.60 

0.61 to 0.80 

0.81 to 1 .O0 

bterdmtmer Agreement 

Poor 

Slight 

Fair 

Moderaîe 

Substantiai 

Ahost Perfect 



TABLE 15 

Monitoring Disagrecment Wcightcd 
Param* 1 1 1 -F 

Dcstnictive 0.3 128 03889 
Movement 

Paradoxid 93.2: 0.0679 O. 1857 
Brratbing 

87-59 0.1241 0.2388 
Muscle Use 

Dcgrcc of Facial 0.0708 0.6858 
Grimacing 

Voicc and 0.0029 0.9873 
Movemcnt 
Gsturcs 

Distribution of Data Among Levels (%) 

O v d l  % Agreement 9 1.87% 
Overall D ï m c n t  Rate 0.0813 
O v d l  Kappa 0.5 137 
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