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Ahstract 

One o f  ihc. pri mary causes of disability and death in individuals who have experiençed 

3 subarnchnoid hernorrhage due to an aneurysm rupture is çerebril vasospasrn. 

V;isospüsm crin cause a jeneral drcreÿsc in the level of consciousness or the onset of 

fucal Jcficit siich 3 s  hemiplegia or aphrtsia. Early dctcction of vasospasm is critical in 

.illoir mg pronipt iiitcrvention and trcatment to prcveni funhcr ischrrnia or infrirction. The 

iilirses rolc in  obscrving and detecting changes i n  thcse cntically I I I  patients was y i d e d  

h> the Nursiiig blodcl of Hospitalization Events (Smith. 1998). 

The rcscarch study consisted of comparing iwo rissessrnent tools for quantitative data 

anlilysis of early detcction of symptomatic vasospasm. The standard neurological record 

ihÿr is currently used was compared to the stroke scale developed by the National 

Instituts of  Nsuroiogical Disorders. and Stroks. and the National Institute of Hedth. Thc 

msthodology was ulso comprised of a qualitative component using content analysis of the 

nurses' notes to en hance information regarding the patients' neurological status. 

Therc was no statistical significance dernonstnted between the vasospasm and non- 

vasopasm groups, however sevenl clinically relevant findings were shown. In panicular 

the assessrnent of focal symptoms, such as motor power will be discussed. Observations 

by the nurses regarding generalized changes in neurological status revealed findings such 

as restlessness, impulsiveness, and unusual behaviors are highlighted and provide 

evidence for future investigation. Al1 findings and their relevance to the nurse's role in 

drtec ting symptornatic vasospasm will be discussed. 
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Stritement of the Problem and Conce~tual Framework 

Introduction 

Subarachnoid hcmorrhage (SAHI resulting from aneurysmal rupture occun in 

approximatel y 30.000 persons per year in Nonh America (Ullrnan & Bederson. 1996). Of 

thosr who sufftx t'rom a SAH. 30% will enperience vasospasm (Hickey. 1997). These 

patients are carcd for in the asutc carc settins. Combined medical and nursiog çare is  

rcquircd to optimize the patient's outcomr. The nurse's role in these complicated 

patients is multi-façtonril. However. the aspect of assessment is essential to observe and 

dctect changes in the patient's ncurologicd status (Warnell, 1996). The importance of the 

nurse's role in asscssing the patient for potentiûi symptomatic vasospasm will be 

discusscd in detail. 

Statement of the Problem 

Vasospasm reduces cerebrül perfusion and leads to ischernia and possible infarction. 

Vasospasm can cause a generül decrease in level of consciousness or the onset of a focal 

deficit (Ullman & Bederson, 1996). Patients with a subarachnoid hemorrhage require 

hospitalization and intensive care from health care professionals. The patient requires 

frequent observation by the nurse and in particular, observation of hisher neurological 

status. A standard neurological assessment that consists primarily of the Glasgow Coma 

Scale (GCS) is normally performed by the nurse. The GCS with the standard neurological 

record (Appendix A) was developed to reduce subjectivity when assessing the level of 

consciousness of patients with a tnumatic brain injury. The GCS is used to deteci a 

genenl change in the level of consciousness, which may not be adequate for patients 

expenencing symptomatic vasospasm. When a patient exhibits focal syrnptorns the 
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stmdard neurological assessment tool ma' not cue the nurse to pick up on the subtle 

de tïci t (Bell & Kongüble, 1996). Anecdotal information from the nurse's progress notes 

indicates that nurses rnay detect a subtle change in the patient's condition. that may not 

he Jetrcted by using the standard neuroio=ical assessment tool. In this situation the 

ohscrvation may or rnoy not be ducurnenid in the patient's chan. It may represent the 

rxlicst signs of vasosptisrn and therrfore musi bc Joçumented to assist as a tngser for 

intervention. A key rolr: for nurses is to obscrve the patient. detect changes. and notify the 

rieurosurgeon of the significant changes in patient sutus (Wamell. 1996). 

The National lnstitute of Health (NIH) National Institute of Neurologicai Disorders 

and Stroke (NLNDS) drveloped a stroke sçalc ( Appendix B) to detect focal changes 

resulting from stroke. The NINDS is a çomponent of the NLH and the two govemment 

agncies  collaborated to develop the scale referred to as the stroke scale. The symptoms 

of vasospasm arc a result of lack of blood tlow to the cerebral tissue; hence this scale 

may provide a tool for nurses to detect the subtle changes that c m  occur with the patient. 

One of the key components to dl nursing is the assessment of the patient's status. 

Early detection of vasospasm is critical to ensure prompt intervention and treatment, with 

the hope of preventing further ischemia or infarction (Armstrong, 1994). The patient is 

medically diagnosed with vasospasm when symptoms occur during the classic tirne frame 

and resul ts of a CT scan rule out any other cause for neurological worsening. The 

diagnosis rnay be confirmed by transcranial doppler or an angiogram. Given the fact that 

the diagnostic tests are not always available or ordered by the neumsurgeon, the 

assessment of neurological status perfomed by the nurse is crucial to the initiation of 

treatment. Nurses carry out a baseline assessment when the patient enters the hospital, 
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and continue hoiirly assessmcnt to detect changes in  neurological status (Armstrong). 

W i t h  the nurse's efforts in rissessment, i t  is crucial to know whiçt-i assessrnent tool is the 

most appropriate in  dctectins changes in  the patient's status. 

Purpose of the Studv 

Thc purposc of this study was to critically analyzc the current method of nursing 

:issessmcnt i«r patients who mray expertcncs sympt«m;itiç vasospasm. The standard 

nc.iiroloyic.al asscsstncnt scak and the strokc scalrt w r c  compared to determine if one 

scale is more effective than the other in detccting synptoms of vasospasm. A quantitative 

siudy. with a small qualitative componcnt was used to investigate the issue of the nuninj  

asscssmcnt pcrformcd to derect symptoms of vasospasm. 

Conceptual Framework 

The Nursing Modcl of Hospitalizütion Events (Smith. 1998) is the conceptual 

frramework that guided the research. The model shows a concise view of a hospital 

admission that includes the importance of 24-hour nursing care needed by patients dong 

a heaith-illness continuum. Patients who suffer from a subarachnoid hemorrhage 

typically expenence a sudden event that leads to hospitalization, and acute. or intense 

nursing and medical care around the clock. As seen in Diagram 1, the gatekeeper to the 

patient's admission and discharge is the physician. The model clearly depicts, however. 

the collaborative process between nurses and physicians. 
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Thc iiiodd iiidlciitcs tliot ihr patient's perception for admission rnay differ from that of 

the nui-scs. One of the strengths of the nursing discipline is the ability to treat patients as 

individuiils. and part of this is relevant to undentand what the event of king  hospitalized 

mcms to thc pciticnt. and how the patient perceives their illness (Mitchell 8r Gallucci. 

1 9 )  I i Thc pni~cnt's rcierity of illness can Vary. with it the intrnsity of nursing cüre 

rqiiiisd hi- tlic paiicnt. For patients diqnosed with a subarachnoid hrmorrhase the 

intciisit) ol. nursing care is detïncd by several treatments and observations. with a key 

aspect hciny thc frequcncy of neurological observations. Lniensity of nursing care is also 

defincd hy the mcdical and nursing treatments required. For example the patient in 

vasospasm m ü y  requi re therap y to hemodi lute. increase systemic blood pressure. and 

incrcclsc volumc t.ipnnsion (Ullmlin & Bedenon. 1996). This involves not only carrying 

oui the trsatments necessary. but also an array of assessing neurological status. 

respiratory and cardiac status. Effects of the treatment also necessitate assessrnent of the 

skin integnty. and lluid and eiectrolyte balance of the patient. Smith ( 1998) States that 

this is dependent on the arnount of care, as well as the skill level required to perform the 

care. The model does not stnctly define relationship between severity of illness and 

patient acuity. The context of this model provides a framework, however, for further 

nursing research could be developed to demonstrate the relationship between severity of 

illness and patient acuity. The mode1 also identifies that hospitalized patients require 

intensive diagnostic and technical treatment. This is  evidenced in the patients who are 

admitted with a subarüchnoid hernorrhage. 

As previously mentioned Smith ( 1998) clearl y depicts in the diagram the role of nurse. 

physicims. and other members of the health care team. Smith believes the nursing role to 
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be independent and collohoritive. It is known that the nursing process includes that of 

assessing and diagnosins the patient. canying out interventions to treat the patients. 

evaluating the effecti veness of the interventions and beginning the loop again. Nursing 

has an independcnt role of diagnosing and treating the patient's actuai or potential 

rcsponsc tu an illness (iLlitcheli CL Gailuçci. 1991). When canng for patients with SAH. 

thc nurse monitors thc paiientvs neurological status closely. to drtrct symptoms of the 

comrnon cornpliç~tions; rcblred. vasospasm and hydrocephalus. This aspect of nursing 

intervention is collaborative and is initiated by a physician. It is essential for the nune to 

continue with rhe repetiiion of evaluating and continually assessing and diagnosing the 

patient's responsc to treatments. and or the illness. Assessment and observation of the 

patient 1s an independent nursing role that is depicted in the nursing process loop of the 

model. This detection of signs and symptoms of vasospasm, and appropriate notification 

of such fo other nurses and the physician leads to the collaborative component of nuning 

care. w hich includes both the medical and nursing component. The importance of earl y 

detection of symptornatic vasospasm by the nurse and prompt communication with the 

physician allows for decisions to treat and prevent neurological deficits for the patient 

(Powsner, O'Tuama, Jabre, & Melham, 1998). The physician relies on the nurse to 

monitor the patient, and detect signs and syrnptoms of problems, and inform the 

physician so further decisions can be made about the medical treatment the patient may 

require (Counsel, Gilbert, Snively, 1995). It is important to note that the nurse's 

independent role is to observe changes in neurological status, understand the significance 

of these changes and to report their observation to the neurosurgeon. It cannot be 

assumed that medical care will be altered based on the nurse's findings, and it is not the 
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i n t sn t  herc to addrcss this issue. Nurses carc for patients in  collaboration with 

physiciüns. howevcr. medical treatrnents once initiated by the physician require the nurse 

to implement the treatment plaii and continue to evaluate the patient's status. 

This provides the pnmary focus of the topic k ing  investigated in this study. Nurses 

nced to assess patients after a subltrachnoid hemorrhaze for signs and symptoms of 

vasospüsm ( Flynn. 1989). Because the parient's status may change suddenly or symptoms 

c m  thctuate. i t  is cornmon for the nurse to assess the patient's neurological status 

frequently over srveral düys (Hickey. 1997). During the patient's hospitalization the need 

for nursing carc and assessment. panicularl y the neurological status. is constant 

throughout the 24-hour day. The assessment perforrned by the nurse is relevant clinically. 

hençe drscrvcs the opportunity to be researched and analyzed for its effectiveness. This 

study. based on this frarnework compared two assessment tools that may assist the nurses 

with the ncurological assessment of patients with potential vasospasm. 

This model considers discharge home or to another facility as an outcome. Patients 

with SAH cm surfer from severe disability and often require care in an extended facility 

or they may be discharged with supports in place at home. Today much investigation is 

based on the length of stay of diagnostic related goups (Hickey, 1997), and ihis study 

provides a framework for designing research based on patients with SAH. The outcomes 

of death. discharge to another institution, discharge home with or without support could 

be monitored. Discharge outcomes will not be assessed in this study, however, it may be 

considered for future research. The ability to measure the care the patient receives and its 

relationship to the discharge outcome of the patient could provide valuable information 

for future manasment of the patient. Many aspects of this illness c m  be within given the 
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frarnework of this modcl. This conceptual framework provides the structure to research 

ihe outcomes of  hospitalized individuals in seneriil and for the purpose of this study, 

outcomes related to indi viduals diiignosed with subarachnoid hemorrhage. As noted 

earlier. the nursing assessment is an indepcndent function that can lead to early detection 

or prompt intrii-vention within this group of patients. 

The R13st';~sch Question 

When patients expericnce symptom;itic vasospasm will the stroke assessment tool 

detect changes in  nrurological status eürlier than the standard neurological üssessment'? 

The hypothesis is that patients expenencing symptomatic viisospasm will have 

changes in neurological stritus detectrd carlier when nurses use a stroke assessrneni tool 

compared to thc standard neurological assessrnent protocol. 

One limitation is that the nurses viirying levels of expertise may impact on the 

asscssments conducred and documented. 

A major assumption in this study is that earlier detection in symptomatic vasospasm 

will lead to earlier management of the illness. This is consistently identified in the 

literature (Armstrong, 1994, Barker & Heros, 1990, Hickey. 1997, Powsner, O'Tuarna, 

Jabre, & Melham, 1998, & Rusy, 1996,). 

Simificance of the Study 

For years nurses have utslized a neurological assessment tool, that consists prirnxily 

of the GCS to assess patients for potential vasospasm. Little research has been conducted 

to determine the effectiveness of this tool in assessing patients with this neurological 

problem. The GCS is a standardized assessment tool that prornotes excellent 
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ciwiiiiuiiication iiçross vaiied herilth disciplines. howevcr. i t  müy not detect a changc in 

nciit-olo~ical status of the patient (Robinson. 1992). Anecdotal information received from 

niirscs md Ciimily members indicated chat observations of a decline in neurological status 

~ i - e  ohscrvt'd thlit are not included on the standard neurolo_oical asscssment tom.  

~-IoI~cL.c ' I - .  ttiis h3s not h w n  well documented in  ü systcmütic manner. 

f l ic  inipoiiaiiw ol' ccirly deicçtion of  vasospasm symptomats to institute prompt 

nicdic:il mana-rncnt to prevent pemünent ischemiü has bezn cited in the literature 

( Htirkcr '! Hcros. 1090. Powsner. O'Turtmtt. Jabre, & Melham, 1998). Several riuthors 

inclicrite i t  is ihc oneoing assessmrnts providcd by the nurse thüt  is critical in detecting 

s\.rnpiomntic vasospasrn (Armstrong. Lc)')-l. Hickey. 1997. Rusy. 1996). Little is 

mtinticincd ris tci what the neurtjlogrc assessment should include. 

Tlic sirokc scalc. whilc utilizcd in the rcsrarch setting. hûs yet to be applied in the 

çIinical prncticr of nursing. Based on the pathophysiologic;il mechanisms associated with 

vasospasm. the stroke scale and the theory behind its development suggest it may be ri 

more appropriate fom of assessment for vasospasm based on the pathophysiological 

mcc hlinism that occurs. 

A cornparison of the current neurological assessment tool, to the stroke scale in ternis 

of effectiveness for monitoring the symptoms of vasospasm and detection of symptoms 

earl y in the illness was conducted. In order to enrich the data collected with the 

üssessment tools, a qualitative component further investigated those aspects of 

assessments camed out by nurses and recorded in the nurse's notes. 



Detinition of Terms 

Su brirx hnoid hcmorrhage 

Blscding into the subariichnoid spacr resuitinp from a rupture aneurysm (Hickey. p. 

M S ) .  

V~isospasm 

Nmowin_o cif :i cerebral blood vesse1 (Hickey, p.579) 

Ischt.miri 

A stlite of revcrsihle altrrütion in ceIl function due to a decreased oxygn supply 

(Davis. p.947) 

Inhrction 

An areii of tissue that underpes necrosis followinj cessation of blood supply (Davis. 

p. 907) 

Ancurysm 

A saccular outpouching of a cerebrai artery (Hickey, p. 569) 

H ydrocephal us 

Interference of reabsorption of cerebmspinal fluid resulting from the blood in the 

subarachnoid space (Hickey, p. 580) 

Cerebral perfusion pressure 

Blood pressure gradient across the brain (Hickey, p. 299) 

Step Down Unit 

An intermediate care unit, where patients receive intensive nursing care, and 

observation. 



Stiiti: of general awareness of oneself and the environment and includes the abi lity to 

oricnr i iwnrd new stimiili (Hickey. p. 134). Subjective awareness of the rntemal world 

;incl .;cl!-. induding awareness of the inner private world of one's own mind. of 

pcrccptions. thoiights (Shenvood. 1997. p. 143) 

tXJj 

.-\citilts w ho 3rc relateci to the patient. or friends who cire idcniified as hein? 

' .s~pI-ic;mt u thcf*  to thc patient (Leith. p. 6) 



Summaw of Chapter 

Püiicnts who  snpenence a subarachnoid hemorrhage c m  develop cerebral vasospasm 

that mliy leüd to permanent disability or death. Vasospasm is associated wiih an a m y  of 

symproms ihar rccluire astutc nursing observation to be detected. The tools thüt nurses' 

tia\.c livailahlc io him or her. is an important part of the assessment. Lt is proposed thar 

determi ni ng thc e t'lccrivçness of one nursin; assessment tool required funher 

investigation. Therclore a compatison of the standard neurological assassrnent tool to the 

strokr: tool was conductrd to determine i f  one tool enabled detection of symptorns earlier 

in the püiiwt ' s  i llncss. The research design was quasi-experimental utilizing a ti me 

scncs of multiple irearment interventions. Smith (1998) provided the conceptual 

Criimework for this research conducted in the acute hospital setting. This frarnework 

addressed aspects of nuning care required. including the vulnenble population 

expenencing SAH. 



Li terature Review 

Introduction 

A detailed review of vasospasrn literature will be discussed in this section of the 

paper. The standard neurological messrnent tool. pnmarily the GCS and the stroke scale 

wll be discussed in terms of tts relevance to vasospasm. 

Literature Review 

Vasospasrn occurs following the rupture of an intracranial üneurysm. This rupture 

cliuscs blood to enter the subarachnoid space. Following SAH, rebleeding and vasospasm 

arc ihc two main complications which can occur (Rusy, 1996). Uilman and Bederson 

(1996) did ri retrospective analysis of patients with subanchnoid hemorrhage and found 

ths t  -IWJ of the pcople dicd, and approximately 48% were left with a moderate to sevrre 

disabi l i  ty 30 days Io1 lowing the subarachnoid hemorrhage. Haley, Kassell, and Tomer 

( 1993) studicd the effccts of medication in ireating vasospasm and found that 3 months 

latrr the vasospasm was the primary cause of disability and death for 75% of the 

population studied. Up to one thîrd of the people who survive a SAH m q  expenence 

significant problerns with vasospasm (Eskridge, Newell & Winn, 1994). Symptornatic 

cerebral vasospasm is de fi ned as neurological worsening after subarac hnoid hemorrhage 

that cannot be explained by the two other cornmon complications, rebleeding, and 

hydrocephalus (Powsner, O'Tuarna, Jabre, Melham. 1998). Symptomatic vasospasm is 

also referred to as a delayed ischemic neurological deficit ( D m )  or also as delayed 

ischernic deficit (DLD), (Wamell. 1996). It is defined as a general decrease in level of 

consciousness, or the onset of a focal deficit that corresponds to an artenal temtory 
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( Li! Iman Kr Bederson. 19%). Vasospasm may be either radiographic or clinical. 

Radiographie vasospasm is detïned as the narrowing of cerebral arteries that are 

cvidenced by cerebral üngiogram (Hickey. 1997). Vanous definitions for symptomatic 

vwxpasrn can be foound in  the literüture. Haley. et al ( 1997) define vasospasm by the 

paticnt meeting the çntena of having the symptorns during the classic tirne frame. having 

;i CT scan which rules out othrr causes for ncurological decline. and having no othcr 

ident i fiable reason for detrnordtion in condition. They comment that vasospasrn mriy or 

rnay not be confinricd by the use of üngiography or transcranial doppler. Oropello. 

Weiner. and Benjamin (1996). comment that cerebral vasospasm is diagnosed by the 

cxciusion process. and is rarely made with cornpiete cenüinty. This is an important 

dcfinition for the purpose of this study. because at the Health Sciences Centre. in clinical 

pricrice. the patient may or may not have an angiogram to confirm vasospasm. The 

mgiograrn is an invasive test that cannot be perfomed for senal monitoring. Tnnscrmial 

doppler is a noninvasive measurement of the blood flow velocity in the cerebral artenes. 

which will indicate vasospasm with increased flow (Mizuno et al, 1994). The 

transcranial doppler has a ulirasonic signal that reflects the movement of red blood cells. 

and identifies a value in ternis of its velocity and turbulence through the vesse! (Bell, 

LaGrange, Maier, Steinberg, 1992). The technique of the technician is important, for 

exarnple if the angle of the doppler is incorrectly placed, this can affect the reading (Bell 

et al, 1992). Transcranial doppler is used to assist in the detection of vasospasm. and can 

precede clinical symptoms, however false negative results are known to occur with this 

diagnostic test (Mizuno, et al, 1994). Bell et al, comment on the importance of utilizing 

daily transcranial doppler results along with the complete nuning assessments to 
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poteniially predict vasospasm. This diagnostic test does require an experienced 

technician to avoid errors (Bell. et al. 1992). and is not currently utilized üt the Hralth 

Sciçnccs Centre. For these reasons Haley's. et a1 ( 1997) definition of vasospasm thai has 

hcen siatcd previouslv. is essential for this study. The onsct of vasospasm occurs between 

d;iy 3 - 14 post-blrcd (Powsnrr. OsTuama. Jabre. cYr Melham. 1998. Bell & Kongable. 

1996). I r  r;irclv occurs bct'ore 4s hours. and üfrer 1 weeks (Armstrong. 1994). Thers hiid 

hcçn n o  corncllition made betwecn ihe rate of occurrence with agr. sender. s i x  of the 

aneurysm.  hvpertension. atherosclerosis. or diabetes (Flynn. 1989). Becker ( 1998). 

howcvrr. found  with those who had hmilial ünrurysms there was a moditïüble high nsk 

with smoking. excessive alcohol use and hypertension in relation to developing an 

ÿncurysm.. Becker has also found for thosc wirh familial aneurysm that the incidence is 

higher in women rhan in men. Several theories exist rejarding the pathoph ysiology of 

vasospasm. however the exact mechanism rcmains unknown (Rusy. 1996). One 

hypothrsis is thüt vasospasm occurs secondiiry to structural changes in the artenal wall 

(Wamell). Vasospasm is also thought to be an anti-inflamrnatory reaction after 

su barac hnoid hemorrhage (Flynn. 1989). A more accepted theory is that spasmogenic 

substances released from the blood do t  caused prolonged temporarily irrevenible 

vasoconstriction (Armstrong, & Wamell). This theory suggests that a single compound. 

or several, is released from the do t  that interacts in some way with the vessels wall 

(Flynn). In fact sevenl spasrnogenic substances are found in the cerebrospinal fIuid after 

SAH (Wamell). Oxyhemoglobin is released during lysis of the dot. and causes funher 

breakdown of products. and oxyhemoglobin has been supported in its role of inhibiting 

the endothelium that is dependent for relaxation of the arterial wall (Ullman & Bederson. 
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1096i. Most sçientists ügree that the blood dot around the artenes at the base of the 

b r m  1s responsi ble for vasospasm (Hickey, 1997. & Warnell, 1996). 

W liai 1s gcnerall y supported is that delayed ischemic neurologicüi defici ts are related 

t t r  the prcscncc ;md mwunt of blood found uithin the subariichnoid space. and the blood 

iiiusi tic 111 coilitici \ V I  t h  the vessels (Hiçkey. 1997 ). Bel 1 and Kongable ( 1996) comment 

ih i i t  \;i~osp:~sm \i I I I  develop in vesscls that are surrounded by thick dots. Wnrnell (1996) 

d d s  thac  calcium is present in lar_re quantitics dunng vasospasm. and structural changes 

do wcur n,ilhin the vessels subsequent to vasospüsm. 

What 1s Lnown and is significant is that vrisospüsm can result in reducing blood flow 

to v;~rioiis pans of the brain. and the brin becomes less able to handle its metübolic 

Jcrnands (OropelIo. Weiner. Benjamin. 1996). This ischcrnia of the cerebral tissues clin 

Icad to inhrction and death (Armstrong). Fisher. Kistler. and Davis (1980) studied and 

Jeveloped a scrile thiit scates the amount of subarrichnoid blood detected on the initial CT 

scün will correlate directly with the incidence of vasospasm. They studied 47 cases of 

nipiured cerebral aneurysm, and investigated the arnount and distribution of subarachnoid 

blood on the initial CT scan, in relation to the development of cerebral vasospasm. Their 

research demonstrated a strong correlation between Fisher grade 3 on the early CT scan, 

and the developrnent of radiographie vasospasm and deiayed signs and symptorns of 

vasospasm. Broderick, Brott, Cuidner, Tomsick, & Leach (1994) used this scale for the 

clinical grade of the patient on admission, when attempting to determine the mortality 

and morbidity after SAH. Table 1, demonstrates the categories of the scale Fisher. et al 

developed. There were 24 patients who had a focal dot  of lmm or greater and of those 

patients 33 developed spasrn demonstnted on angiogam. as well as symptoms of 



vasospasm. 

Table 1 Fisher Scale 

Groiip Thrw -- / Localized dots +/- vertical ümouni of blood 1 mm or > in thickness 
ï?iroup Four 1 Diffuse or no subanchnoid blood. but with intracerebral or 

. - - -- . - - - 1 intrwèntricular clots 
Fisher. Kistlcr. cYr Davis . 1980 

1 Group One -- 
! Group Two 
! 

Pat icnts :ire ülso p d e d  on a scale from one to five to categonze their clinical 

no blood detected 
di ffuse deposition or thin with al1 vertical Iayers of blood < 1 mm 
thick 

condition upon admission to a hospital (see Appendix C). This scale was developed by 

the World Federation of Neurological Surgeons (1988). and essentially categorizrs 

patients in good neurological condition as grade one. and grade five being poor 

neurological condition. This scale is used in  clinical practice. as well in research. to 

identify the patient's condition, and investigate responses to treatments and the patient's 

outcome. 

Symptoms of vasospasm are variable with each patient, and can also Vary from hour to 

hour or minute to minute (OropelIo, et al, 1996). Generalized symptoms can include 

lethargy, disorien tation, confusion, and decreased level of consciousness (Hickey, 1997, 

and Flynn. 1989). The focal changes that Fiynn describes may include speech difficulties. 

motor weakness or paralysis; as well Hickey adds cranial nerve deficits to that list. Bell 

and Kongable (1996) describe subtle changes of vasospasm. which include headache, 

lethargy, intermittent disorientation and focal deficits, such as hemiparesis, and speech 

difficulties. It is relevant to note that the nursing literature discusses syrnpioms in most 

articles, and describes the importance of a neurological assessment. but no description is 

given 3s to what parameters the assessment should include. 
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The GCS was developed to decrease subjectivity in assessing the level of 

ç«nsciousness related to traumatic brain injury (Jennett & Teasdale. 1977). Since thüi 

time the tool has been widely and intemationaliy used (Robinson, 1992). The GCS is 

applied to a graphic assessment sheet. and is utilized in many hospitals for a vanety of 

ncurological problcms (Robinson). At the study site location the GCS is represented on 

y-aphic shcct which includes vital signs, pupil assessment. and bilateral motor assessrnent 

( .Appcridix X ). This tool represents the standard nursing neurological assessment for 

patients with traumatic b n i n  injury (TBI). brain turnon, subarachnoid hemorrhage and 

pst-operative assessrnent for any surgicai procedure related to cerebral function. 

hniclrs can be lound descnbing the practical problems in using the GCS, particularly 

t hüt i r  ' s  slrcngth is not in assessing focal symptoms, but detecting generaiized level of 

consciousness changes (Robinson, 1992 & Knight, 1986). In 1977 Jennett and Teüsdaie 

studicd the tool entensively with a sarnple of 700 patients with TBI. They found the tool 

helpful to descn be coma by its behavionl responses. Jennett and Teasdale ( 1977) state 

the GCS should be used to assess the brain as a whole and not the panicular parts that 

demonstrate focal symptoms. Teasdale, Knill-Jones, & VanDerSande (1978) studied the 

observer variability using the GCS in assessing TB1 patients, and patients who have had 

intracranial surgery. They utilized nunes, neurosurgeons, and general physicians and 

found the reliability and precision of the tool adequate. Studies have been conducted over 

the years to research several aspects of the GCS. 

Ingrsol1 and Leydon (1987) studied the accuracy of nurses in the intensive care unit 

in scoring patients with TB1 by the GCS with twenty-five nurses chat volunteered to 

participate in the study. After receiving educational sessions, nunes and experts 
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evaluated the patients and recorded their responses independently. The investigatcirs 

found that patients who were very alert or very unconscious were scored more reliahly 

using the GCS. Patient's whose responses were scored in the middle ranges of the tool. 

werc found to be less relinble. The investigators did not address the experience level of 

the nurses. The smnl l sample size and the potential for inconsistency in the educationiil 

sessions were limitations of the study. 

Another study by Rowlry and Fielding ( 199 1 )  studied the accuracy and reliability of 

the GCS. They included patients who had traumatic brain injury. or any cranial surpical 

procedure completed. A convenience sample of patients on the neurosurgry werd was 

obtained. An expert accompanied four groups of nurses wi th different levels of 

ncuroscicnce expertise when performin; the assessment. The expert ratings were used as 

the correct sconng of the GCS. More discrepancies in general were found in the rniddle 

ranges scores of the GCS. The group with the most experience hüd a high level of 

accuracy. and al1 groups used the tool reliably. A small sample size was used for this 

study and the assumption that the expert's assessment was correct may be a limitation to 

the study. The investigaton support the use of the GCS with experienced and properly 

trained nurses, but note further validation of the GCS is necessary. 

Another study conducteci by Ellis and Cavanagh (1992) tested the GCS to see if any 

patterns of error in judgment occurred. Twelve patients were chosen for their variable 

responses and videotapes were made with a nurse doing the assessment. A convenience 

sample of 22 student nurses, and 27 experienced nurses saw the video and scored the 

patient according to the GCS. A panel of experts was used to set the citerion and 

determine the correct response. A suggestion was made through statistical nnalysis rhat 
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rcgistercd nurses made more correct responses than student nurses. Again the GCS and 

i ts use is supported wi th appropnate training and education. A limitation of the study wits 

that the panel viewed the nssessments on videotape. which could be less reliable. 

A study by Juiirez and Lyons ( 1995) wiis conducted to determine the interrater 

rcliability of the GCS. 1t is important to note that the patients included were noi restncicd 

io T D I .  Thc patients wcre vidzotaped. and the 57 participant voluntecrs v icwrd thri 

vidcoiiipe and markci their score on the GCS. Participants were nurses and physicians. 

wi th  onc month to 22 years of experience. with varying degrecs of neurosciencr 

rxperiznce. An expert panel of nurses and docton was used to view the videotape and set 

the çntenon. Good disagreement ratings wrre found when cornparing the categoncs and 

ülso with the summation scores. The Wilcoxon analysis was used to indicate the çntenon 

validi t y. .A regression anal ysis wûs used drmonstrating no di fference in expenencc and 

educational levrls with the accuracy of using the GCS. A limitation of this study could be 

the use of the videotape, and the ability to observe the responses accurately. The panel of 

experts and the laqer sample size were strengths in this study. 

In 1989 Brott et al, in collaboration with the National Institute of Health (NM). 

developed a scale to be used for patients with stroke. The scale was developed to provide 

a valid assessrnent tool that could be done quickly at the bedside. The content was 

designed by ensuring that the tool represented the cerebral function provided by 

vascularization of every major blood vessel of the brain. It was field tested with 65 

patients. for interrater reliability, and test-retest reliability. For reliability, four clinicians, 

a neurologist, neurology house officer, neurology nurse clinician, and ernergency nurse 

cliniciün were utilized to perform assessments. Within one week of the stroke and twice 
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in (i 24 hour period assessments were completed. The first enam occumed within 48 

hoiirs of admission to the hospital. To reduce patient fatigue. one cliniciün would perform 

the asssssment. while the others recorded their findings independently. This method \vas 

iiscd to decrease patient fatigue. To measure the validity of the scale a correlation with 

the rolumc of infarct on the CT scan wüs determined. Test-retest reliability wlts good 

wrh  the c'orrcl~ition betwecn the first and second cxam =O.98 with ri ~~0.000 1 .  Inter rater 

Ligccmcnt was proven to be statistically signiiïcant. Items that had a high statistical 

rigrcement were pupil assessment. best motor a m  and best motor k g  assessment. and 

bcst gaze. The item with the lowest agreement wüs the qualitative assessment of level of 

sonsciousnrss. The exam took an average of 6.6 minutes to complete. The admission 

sçorc and the score at seven days both correlated with the CT exam and were statistically 

significant. The investigaton suggest that if a scale is abbrevirited to improve reliability. 

the vnlidity may then be lost and the scalc may not be able to test various cltnicd 

ischcrnic syndromes. The investigators also andyzed the çategories to see if changes in û. 

catrgory occurred with an overall change in the patient's neurological status. Ovenl l the 

tool was determined to be reliable and valid. A weakness of the study is that the 

clinicians that participated also helped develop the tool. 

Goldstein. Bertels, and Davis (1989) studied the interrater reliability of the MH stroke 

scale. A sample size of 20 patients was used from one hospital. Four clinical stroke 

fellows went in pairs and individually assessed patients, with a randomized order among 

the pairs. To decrease the potential of fluctuating neurological status affecting the 

assessments. one assessment was completed imrnediately after the initial one. Inter 

observer agreement wüs detemined by using the k statistic for each item. The value for 
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l k i i i l  piirülysis. and limb ataxia was not statistically signitïçünt. The itenis that were 

most ollen untestable were neglect and dysanhria. and that is Iikely because the patient 

\ u s  aphasiç lrom the stroke. The investigators found that the NIH scale had moderate 

inten-ater rcliiibility. and was an efficient tool for use in the clinical settins. 

Thc sti-oke scale i s  often usrd in  rrsearch settings (Heinemann et al. 1997). A 

riicdication st~idy was çonducted in the cliniçal srtting to determine the effects of tirilizrtd 

mcsyliitc in aneurysmal subarichnoid hemorrhage (Haley et al. 1997). Of interest in thiit 

study was that neurological worsening was defined as a deçreüse of two points or more 

on the GCS or an increase of two points or more on the NIH stroke scale that lasted for at 

Ieiist eight hours. The NIH stroke scale was used to detect neurological changes and 

al low the investigütors to identi fy the cause or causes of deterioration in the pa:ient 

condition. 

Another siudy was done to investigate the NIH stroke scale and its application to 

patients in the rnedical rehabilitation setting (Heinemannn et, al, 1997). They found that 

13 of the fifteen items were valuable for the medical rehabilitation setting. They also 

found that limb ataxia had a poor fit, and decided it should be eliminated. They also 

deleted pupil assessrnent due to its misfit, and altered aphasia by joining the middle two 

sections. Overall the stroke scale provided a tool that defines how severely the patient is 

i mpaired by the stroke, dunng their medical rehabi liiation phase. 

Table 2 highlights several of the studies and lists their purpose, the scale k ing  tested 

and the methodology used. One common rhread to al1 of the investigations was the 

consideration of patient fatigue during the assessments. The different methods used to 

test both scales will be considered when developing the methodology for this study. 
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The GCS iool was developed to mess patients with TB1 who have the potential to 

dcvelop n generalized decrease in level of consciousness. Some of the research that 

studics the GCS includes pupil assessment. which is not a component of the GCS. Clearly 

in  prüctice. as at t h e  site location. components of pupil assessment and bilaterai motor 

assessrnent must be added to move the scope of assessment beyond TB 1. Reports indicate 

varioiis lcvcls of reliability and accuracy of the GCS. Research studies indicating its use 

with diagnoscs other thtin TB1 does not specify if patients with a i-uptured meurysm were 

inçluded. yei clinicaliy this is the standard tool in daily practice. 

Patients in vasospasm have an underlying ischemic event. The stroke sctile rnay detect 

focal or subtle changes in neurological status in the patient. This valid and relilible scale 

has been uscd extensively in research related to stroke. It has been used also in 

pharmncologiclil studies for monitoring patients with potentiül for vasospasm. The tool. 

hoivever. has yet to be utilized in the clinicnl setting. 

The stroke scale should be considered for assessing patients with the potential of 

symptomatic vasospasm. The existing gap between reseiirch and the extensive use of this 

tool. and the lack of its use in the clinical setting, may be narrowed with the introduction 

of this study. 



Table 2 

Table Sumrnünzing Purpose. Tool. and Methodology of Studies 

Rowley 
Ficldi ng. 
190 1 
Ingcrsull L! 
Leydon. 
1987 

Juarcz c !  

Lyons. 1995 

Teasdale, 
Kni Il-Jones, 
VanDerSan 
de, 1978 
Brott et al, 
1989 

Goldstein, 
Bertels, & 
Davis, 1989 

Tool tested 
purposc 
GCSI 
rcliribi lit? Sr riccuracy 

GCSI test iiccurricy 
with TB[. 

GCS/investigate 
patterns of mors in 
assessi n_o neurosurjical 
patients 

GCSftest interrater 
reliability of GCS for 
ncurological i mpairrd 
patient 

NIFI stroke 
scrile/interrater and 
test-retest reliability 

NM, stroke 
scalelinterrater 
reliability 

flethodl education provided if applicable 

4 groups with varying levels of enperience 
mad written instructions prior ro Lissessrnent 
msessed patient and recorded as a group 
-Inservice provided 
2 nurses assess patient at same tirne but record 
ndependen t l y 
wideotape made of patients 
-panel of experts viewed vidrotapes and set criterion 
-given written explanation of terrns prior to assessrnents 
-nurses with different levrls of experienced watched 
videotapes and recorded findings 
-Nurses/physicians watched videotapes of patient and 
recorded findi ngs 
-able to watch videotape agnin. but no discussion 
allowed 
-expert panel viewed videotapes and set critenon 

-observe= assessed patient within 3 ours of each other 
-0bserven record fïndi ngs i ndependen t l y 
-given standard definitions pnor to assessrnent 

-four assessors, one assessed while the other three 
watched 
-observers combination of physicians, and nurses 
-al1 recorded findings independently 

-four clinical stroke fellows, in pairs 
-one assessed and the second person assessed 
immediatel y afterwards 



Summarv of Chapter 

The standard neurological record and the stroke scale are relirible tools that are 

currcnily uscd. The neurological record comprised mainly of the GCS is iiscd cliniccilly 

and Ior reselirch purposer. while the stroke scale is used mainly for rcscarch puiposcs. 

The srrokc sçiilc seems to be a more appropriate iool to iissess changes in  thc ptirson p ho 

nuy be cxpçncncing usospasm. however the GCS is the major component of  ihe nursine 

ncurological assessrneni tool cumently used. Detecting neurological change is a kcy 

component in nursing care of patients with suspected vasospasm. Since patient outcome 

is connectcd to astute nursing assessment it is essential to determine the effectivcness of 

cach tool in drtccting early neurologicni deviation in  thts vulnenble population. 



Methodoloo_y 

Introduction 

To test the hypothesis patients' experiencing symptomatic vasospasm changes in 

neurological siatus will be detected earlier when nurses use a stroke assessrnent tool 

cornpareci to standard neurological rissessrnent protocol. a quasi-expenmentd research 

design was utilized. The methodology pnmarily consisted of a quantitative approüch with 

a smdl qualitative component. Data were coded and the statistiçal analysis system (SAS) 

program was used. 

The standard neurological assessment was compared to the stroke scale assessment by 

using t-tests and chi-square analysis. The qualitative component consisted of a review of 

the nurses' notes regarding the participant's neurological status. Textual data were çoded 

and abstracted into czitegories. 

Research Desi m 

Polit and Hungler (1995) state that quasi-experimentül design allows the researcher to 

"introduce some control over extraneous variables when full experimental control is 

lacking". (p. 276). in order to observe and measure the patient's level of neurological 

status throughout the health/illness continuum, the two assessments were repeatedly 

performed and documented. Data on the patients neurological status was measured by the 

nurses' observation wi th the guidance of the neurological assessment tool and the stroke 

scale assessment tool. One of the rasons for using biophysiologic measure in research 

(Polit & Hungler, 1995) is to determine the ways nursing care or medical treatment 

affects the outcome of the patient. For years, the GCS has been used to predict outcome 

of the traumatic bn in  injured person (Jennett & Teasdale. 1977). The research question 
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was. "Whcn companng the standard neurologiçal assessment to the stroke scale 

assessment will one tool detect early sympioms of vnsospasm prior to the other'?" This 

rescarch study attempted to evaluate the effectiveness of the rneasurement tools and 

documented nurses' recorded observations of patients who are at risk for experirncing 

vasospasm. This wlis accomplished through a time senes of multiple treatment 

interventions that conlorm to a quasi -enpenrnentül design (Polit & Hungler. 1995). This 

cm be visuülized in Figure 1. 

Figure 1 

0 1 X 02 X 03 X 04 X 05 X 06 

The 0's represent the observed data ihat has been collected and the X's represent the 

trcatment or the stroke scale assessment comprired to the standard neurological record 

(Polit & Hungler). Patients were assessed using the standard neurological assessrnent 

form, with the stroke assessment tool as the additional assessrnent. The assessments were 

performed sequentially by the same nurse. Standard protocol and clinical judgement of 

the nurses and physicians detemine the frequenc y of the assessments. The ability to 

detect the symptoms early in the illness necessitates the cornparison of the two scdes on 

a regular basis. Each individual becomes the control as the two scales are compared to 

that person. 

The variable that was randomized was the order in which the scales were administered 

and documented. This was done to minimize the extraneous variable of patient fatigue 

that may be a factor during the initial or later stages of the patients' assessment The 

options were to perform the standard neurological assessment immediately followed by 



the stroke scale assessment. or vice versa. The order for the risscssment to be 

performed on the subjects was then randomly assigncd to the sample. 

A qualitative component of the research design was included to enhance the data 

avai lablr reparding the patient's status and to lend in-depth information on the topic 

(Polit & Hungler. 1995). Content analysis is the process of analyzing data by coding i t  

inro catcgories and determining trends from the detailsd infornation (Burnürd. 199 1). 

This method was used to analyze the nurses' progrcss notes. Nurses use the neurologiciil 

tooi to guide and document patients' neurological status. althou_gh they also write 

notations in the nurses progress notes about the patients' condition and pro, oress. 

Anecdotally it has bern noted thai nurses will wnte comrnents in the chan regarding the 

patients neurological status that may or may not be reflected on the neurological 

assessment tool. 

All nurses' notes regarding the patients' neurologicül condition was documented by 

the researcher, indicating the date and time of each documentation. The notes were read 

and the researcher identified genenl themes. The intemal thesis cornmittee member 

validated the process of defining categories. The notes were reviewed again and then 

categories were developed. The nurses documentation was read again to ensure the data 

fit into the categories. The data was then rewritten under each of the categones. The 

original documentation was preserved to allow for the ability to review the information in 

relation to time and the occurrence of the documentation of each patient. Once data were 

wntten under each of the categories, and no further collapsing of the categories was 

required. the researcher then began writing up the findings. These steps of analyzing data 

were founded on the work of Bumard (199 1). 
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Combined Research Stra tes  

Combining the two research strategies provided complementiiry data. The quantitative 

data was represented by the measurement of the patients' neuroiogical status for both 

assessrnent toois. and was represented in numerical form. Thesr numbers provided the 

qiiontitiitive data for statistical analysis. The qualitative component offers drtailed 

information about the patient as descnbed in the nurses' proycss notes. panicularly when 

thc nurses document observations that rire not contained in t31thcr the standard 

nrurolocjcal record or the stroke scale. This data provided an in-depth analysis to the 

prohlcm (Polit & Hungler. 1995). Combining research meihods i s  a form of triangulation 

incrciising the übility to identify various rational for results obtained (Polit & Hungier). 

Adding the qualitative component to ihis study provided the opponuni ty to understand 

the data that is round through statistical analysis by analyzing the detailed nurses' notes 

regardin; the patients neurolagical status (Polit & Hungler). Therefore. the statistical 

analysis thrit occurred from the data obtained via the two assessrnent tools was enhanced 

by the qualitative data obtained from the nurses' notes. 

The Setting 

The study was conducted on the neuroscience unit at a teniary care teaching hospital 

in Winnipeg, Manitoba. The majority of patients with subanchnoid hemorrhage (SAH) 

are cared for on the thirty-two-bed neuroscience unit. There are SAH patients who 

require care in the surgical intensive care unit (SICU). For example if they are initially 

admitied to the SICU it is generally due to poor neurologcal condition. In addition if 

vasospasm occurs patients on the neuroscience unit may require intensive care 

monitoring and will be transferred to the STCU after the diagnoses of vasospasm is made. 
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The early detection of symptomatic vasospasm would most likely occur on the 

neuroscience unit. The neuroscience unit was the only unit appropriate to conduct the 

study. The teniary care hospital is a consolidated neurosurgery program that provides 

service to Manitoba and Northeastem Ontario. The population ai the site for the 

investigaiion ciin be generalized to represent people in Manitoba and part of Ontario w ho 

have suffercd 3 subarachnoid hemomhage. 

Data indicatttd that therc are üpproximately 45 people who experience a subitrachnoid 

hernorrhage per yerir in Manitoba, (A. Gousseau, Neuroscience Research Assistant. 

personal communication. June 1 1,1999). Oroplleo, et al (1996) state that a range of 30 - 

70 percent of the population with aneurysmal subarachnoid hemorrhage will demonstrate 

vasospasm on angiographie exam dunng day 4 -17 post rupture. Bell and Kongable 

(1996) note that JO % of the population who survive a ruptured aneurysm will dwelop 

vasospasm. Bell and Kongable do not indicate whether they are refemng to radiographie 

or symptomütic vasospasm. Eskidge, Newell and Winn (1994) state that one third of 

patients will experience significant clinical vasospasm afier a subarachnoid hernorrhage. 

The incidence of vasospasm obviously varied arnong these studies. The cornpanson of 

two assessment scales allowed for three primary outcornes in the study. 1) The patient 

may go through testing and not experience vasospasm, indicated by no changes 

documented on either scale. 2) Symptomatic vasospasm may occur with clinical signs 

documented on one scale first. 3) Clinical signs of vasospasm may be documented on 

boih of the assessment tools simultaneously. After consultation with the statistician from 

the Biostatisitcs Unit in the Department of Heaith Sciences a non-probability, 

convenience, purposive sample size ~ q u i r e d  was determined to be ihiny. This was based 
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prirnarily on the expected iivüi lability of patients per year. combined with the 

purposive sample. and the expected length of time that the researcher had to complrte the 

study. 

Inclusion and Termination Criteria 

The inclusion cn rem and guidelines for terminating the study were developed in ordcr 

io rnaximize the assessrnent of symptomatiç vasospasm. It is also imponant to poini oui 

thlit the method of diagnosing vasospasrn is often done by exclusion (Oroprllo. Weinrr. 

and Benjamin. 1996). Thcrefore how the diügnosis was determined wüs left to e x h  

individuül physician and not standardized for the study. Therefore. only the diagoses of 

vasospüsm or no vasospasm was related to the outcome of the patients. The nurses 

approached iiny patient who met the inclusion critena on the unit about panicipating in 

the study. It should be mentioned that the unit is an adult neuroscience unit. and this led 

to an aduli population to be pan of the convenience sampling which is appropriate given 

the incidence of the disease (Hickey. 1997). 

INCLUSION CRITERIA: 

O Diagnosed with subarachnoid hemorrhage due to rupture aneurysm. 

Clinical grade 1 - 1 V (World Federation of Neurologie Surgeons. 1988). 

(Appendix C). 

O Patient is before or in the classic timeframe for vasospasm (day 3-14 p s t -  

rupture). 

Absence of diagnosis of vasospasm. 

O Speaks English. 

1 S yetirs of age and older 
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Once the patient agreed to participate in  the study (see recruilment). the assessmrnts 

were perforrned unti l termination cr i  tena were met. 

TERMINATlON CRiTERL4 

A decrease in neurological stütus is detected by either of the scales. and 

is attributable to vasospasm. 

A change in neurological condition occurs. not üttributabie to vasospasm. 

and is deemed irreversible by the neurosurgeon. 

When no symptorns of vasospasrn are detected and the patient is past the 

timr frame (day 3- 11 post-rupture) for vasospasm or has been discharsed 

from the hospi tal. 

Recruitment of Participants 

Permission to conduct the research project at the panicular hospital was obtained 

(Appendix D) and the Ethical Review Cornmittee of the Faculty of Nuning (Appendix E) 

granted ethical approval pnor to beginning the study. 

A meeting wi th the unit manager and a presentation to nurses at a regular staff 

meeting was arranged to discuss the research project. Nurses willing to participate were 

requested to notify the researcher by entenng their name into a sealed box that remained 

on the unit. Nurses on the unit had not previously administered the stroke scale and were 

provided with educational sessions to leam how to perform and document the 

assessment. The nurses use the standard neurological record in their daily practice, and 

therefore no additional education was pmvided regarding this assessment tool. It was 

assumed that the varying levels of the nurses' expertise might impact on al1 of the 
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assessments and how they were conducted and documenird. During the inservice the 

researcher discussed each component of the stroke scale. explained how to assess the 

patient. and how to document the varying patient responses on the form. Once the nurses 

attended the inservice t hey recei ved a disciaimer regarding panicipation ( Appendix F). 

Vidrotltpr drveloped by personnel at the Henry forci Hospital providsd ex plmations for 

cüçh critegory of the stroke scale assessment and demonstrated the assessment on a 

patient. Virwing the tape was optional, and it was left on the uni t  for the nurses to view at 

a convenient time. A poster was developed to highlight the stroke scale assessrnent and 

was placed on the unit. Pocket-sized laminated cards were left on the unit allowing the 

nurses to take i t  to the patient's bedside and use as ü reference. These cards contûined a 

brief description of the stroke scale assessment, and definitions of the range of findings. 

A small poster was developed to highlight the inclusion criteria and temination critena 

as a quick reference for the nurses. A package w u  left on the unit at al1 tirnes with 

information about the description of the project and detailed descriptions on how to 

perform the stroke scale assessment and grade the tïndings. The package contained the 

following information along with the appropriate appendices: 

Purpose and objective of the project 

Design 

Population, sample and inclusion criteria 

Sample recruitrnent procedure 

Data collection proiocol 

Project location 

Documentation 



Data analysis plan 

Explanation of ethical çonsiderations: informed consent. voluntary participation. 

access to gathered data. confidentiality of data. storage of data. recording of data. 

dissemination of resul ts. new information, potential benefiis. and burdens/risks. 

Copies of the standard ncurological record, and the stroke scale 

Rcference list 

Instructions for assessment. and definitions for each category (Appendix G )  

On admission to the uni t  the nurses ascertained i f  the patient or authonzed third püny 

was interestcd in leüming more about the study from the research assistant. A research 

assistant was involved to obtain consent in order to remove the rcseucher from this 

proccss. The nurse drctded i f  the patient was too drowsy or confused to makr decisions 

regarding particip;ition. and approached the authorized third party if appropriate. The 

nurses on the unit regularly mess  patients' for drowsiness and confusion and recognized 

the need to speük to an authorized third pany. 

The research assistant ensured the patient met the inclusion criteria and verbally 

explained the study and obtained consent (Appendix J). The research assistant is a nurse 

who conducts research studies for the department of Neurosurgery in Winnipeg. Once 

consent had been obtained each participant was randomly assigned to Group A or Group 

B. Given the small sample size (Polit & Hungler, 1995) putting the two different 

assessment tools into a box was an appropriate method of nndomization. The two 

assessrnents were entered into the box, each 15 times. The type of assessment that was 

drawn indicated the assessment that would be perforrned first in the sequence, which 

essentially fomed two groups. 
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Group A: Standard neurological assessmenr was perfomed first. followcd b! the 

stroke s a l e  assessrnent. 

Group B: Stroke scale assessment was perfonned first, followed by the standard 

neurological assessment. 

The research assistant was given n list of the sample size of 30 patients. with the 

randoml y üssi gned groups i ncluded. This al lowed the research nurse to obtai n conseni 

and then inform the unit nurses of which scale was to be performed first. 

Ethical Considerations 

The process of obtaining consent had to be carefully thought out by the researcher. 

Today, with the continual changes in health care. programs that represent a specitïc 

population are subjeçt to relocation among institutions within a city. The location of the 

neurosurgical program has varied over the years including the provision of care changing 

from a two-site to a one-site program. Sevenl aspects of seaing up a research study need 

to be considered in such a labile climate. During consolidation of the Neurosursery 

program a nuning position was created into which the researcher was hired. The 

researcher's career position was considered when developing the process of obtaining 

consent, hence the researcher had no involvement during this stage of the process. It was 

deemed a critical point, ethically, to have an assistant obtain consents to avoid potential 

exploitation of the subjecis (Polit & Hungler, 1995). 

In some situations the patients entered in the study were confused or tw drowsy to 

understacd and receive an infomed consent. According to the Tricouncil Policy 

Statement on Ethical Conduct for research Involving Humans (1998) if the patient was 

unable to provide consent. an authorized third party was sought, ensunng that the 
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participant maintained ihc right to participate. and the patient's best inierest was 

protected. The authorized third pany was a family member. or a signitïcant other and the 

ihird party would ensure free and infonned consent. Had the participant became 

competent at a later stage in the study. the research üssisiünt, as a condition of continuin2 

panicipation (Appendix K) would see k consent from the participant. 

The patients and nurses who panicipatsd were guariintced anonymity and were 

infomcd they could withdraw from the study at any time. For the patients who agreed tu 

participate these issues were reflected in the consent forrn. and for the nurse panicipants 

t hese issues were reflected in the disclaimer form. The patients who were approached 

regardin; participation were assured that they would receive the standard nunins care 

regardless of participation in the study. Prier to beginning the study a letter was sent to 

the neurosurgeons to secure mrdical approval for patient participation and to request 

permission to access chans and retrieve demographic information notation of WFNS 

grade (Appendix C). and Fisher score (Table 1) for al1 patients in accordance with the 

Personai Health Information Act (1998). 

The researcher and her Thesis Chair would have access to the gathered data, and this 

was verbally explained to patients and indicated in the consent fom.  The members of the 

researcher's thesis cornmittee would have access to the processed data only. 

Confidentiality was maintained through a coding system. The participants' names did not 

appear on any of the data collection records. The master list recording participants' 

names and hospitai numbers were kept in a separate locked file. apart from the written 

data. The nurses' narnes did not appear on any of the data collected. The data would be 

stored in a locked file for a minimum of seven years ihen shredded and destroyed. 



Risks and Benetlts 

There is a potential that participants müy have symptoms of vasospasm detecied 

eiirlier with the use of the stroke scale. This observation by the nurse would be reported 

to thc neurosurgeon, which rnay potentially lead to a change in treatment. tt was stressed 

io thc patients. that if they chose not to participate. or withdraw from the study. they 

~vould continue to receive the standard nursing crire. 

There wcre no costs or risks to the subjects of this study. 

Data Collection 

The data collected came from a vanety of sources. Dernographie data was collected 

(rom the admission history to describe the sample. This included information regarding 

the participant's age. gender, history of the patient's illness. previous medical history, 

mcdiçations being taken at home. allergies. and location of the aneurysm. Data was also 

collected regarding the patient's Worid Fedcration of Neurologic Surgeons (WFNS) 

clinical grade at the time of admission and when entering the study (if different). and the 

Fisher grade that classifies the presence of b l d  on the CT scan in order to predict 

vasospasm. Al1 quantitative data from the two assessrnent toois were recorded on blank 

sheets. The meihod of diagnosing vasospasm. specifically by the use of diagnostic tests 

the CT scan or angogram was included in the raw data. 

The qualitative component consisted of reviewing the participant's chart and 

retrieving any nuning documentation that descrikd the neurological status of the 

participant. 

The data were collected from July 1999 to June 2000. 



Pilot Testino, 

Ini tial I y the ~.ese;~rcher assessed inter-rater reliability with two staff nurses. u i th 

different levcls of espensncc. The decision was to have two nurses assess one patient. 

w h  the resemhcr ohserving as the expert. In this situation the nurses prrfomed the 

;isscssnicnts N ithout an? updÿte about the rissessment from the rescarcher. The 

~issc'ssinents u'crc euri-cmdy inconsistent and there were five categories thlit were 

incomctl~ cva1~ilttt.d. Thc inter-rater reliability w u  not determinabte and thtxfort. not 

i-cpoiicd. Thc rcscarçhcs quickly realized that the time lag bctween the inservice and 

pcrformançe of thc mcssments resulted in inconsistencies. Following thai proccss the 

rescmher drcided ro provide thc staff nurses updates on how to psrform the assessmcnrs. 

Thcsc wcrc ol'kird w thc nurses dunng their regular hourj of work. 

Thc rcscarchcr ihcn çonducted another pilot to determine inter-rater reliahi lity. .A 

patisni from thc unit wcis üssessed by one nurse, while two other nurses and ihc 

researchcr observed and documented their findings. The two staff nurses had variable 

level of experience on a neuroscience unit, and the nurse educator is the nune responsible 

for the education of the nurses on the neuroscience unit. The assessment results of the 

findings can be seen in Table 3. 



! inter-rate reliubilitv for the stroke scale t 
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1 

k 0  
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The data collected from this pilot provided a descriptive analysis of the assessment and 

Lclnguage 
Distril motor function 

evaluations by the various nurses. The assessment was consistent with the method taught, 

R=O 
L=O 
R=O 
L= 1 
R=O 

and one discrepancy was noted in the category of limb ataxia. The decision was to 

1 
O 

proceed with the study. 

i 

R=O R=O 
L O  1 L=O 

Limitations 

A significant limitation of this study was the number of nurses required to perfonn the 

assessments for each of the participants'. Although inter-rater reliability was 

demonstrûted to be adequate, the nurses' abilities and clinical experience may have 

affectrd the findings. Every attempt was made by the researcher to fully prepare the 

R=O 

1 
O 

R=O 
L=O 1 L=O 1 
R=O 1 R=O 

1 
O 

1 I 

O 



40  

n iirscs for consistent y in assessing and documenting findings. The resrarc her 

rccognirss the value of having one or two assistants to provide consistency. however this 

\cas not fusible for this particular study. 

Another limitation of the study is the panicipants potential for varying level of 

consciwsncss related to gneral fatigue. An attempt to address this occurred by 

r:iriJoniimg the ordèr of the assessments. however, i t  should bc recognized that 

piirticipants Lire human and can be unpredictable by nature. 

Although there are limitations present. this exploratory study provides data and 

finding that are significant to the core of nursing in  ternis of ussessment of patients in a 

crlttcill period of illness. 

Summarv of Chapter 

This researc h study consisted of cornparing two assessment tools for quantitative data 

anal ysis of eürl y detection of symptomatic vasospasm. It is also comprised a qualitative 

componen t using content anal ysis of the nurses' notes to en hance information regarding 

the participants' neurological status. An extensive plan was carrïed out to educate the 

nurses on the stroke assessment scale and inter-rater reliability was measured. Ethical 

issues and institutional access guidelines were followed to protect the rights and 

confidentiality of the participants. Data was gathered by the researcher and analyzed to 

determine if either of the stroke assessment tool or the standard neurological assessrneni 

tool detected symptomatic vasospasm prior to the other. Data was analyzed also to 

detemine the extensiveness of information gathered by the two assessment tools. 



Findinos 

ln troduc t ion 

Patients who experience a subarachnoid hemorrhage require hospitalization for this 

sudden i llness. Nurses play a key role in canng for the patient during this phase of illness. 

Thc nursing role is independent as well as collaborative with the physicians and outlined 

i n  the Nursing Model of Hospitalization Event (Smith, 1998). Patients who have been 

dmitted with a subarachnoid hemorrhage require intensive nursing care. of which 

assessment is a main priority for the nurses. As evidenced in Smith's Model, the patient 

with a scvere illness requires complete care by the nurse 24 hours a day. This is clearly 

the case with patients who have had a subarachnoid and are at risk for vasospasm. Nurses 

providc coniinuous care. and ongoing assessments that wiII drive the care needs for the 

patient. In order to provide the optimum care the assessmenrs rompleied by the nurse 

must be accurate, and detect symptoms of vasospasrn. The focus of this study was to 

ensure that the assessments conducted by the nurses are enabling the nurse to detect 

symptoms of vasospasm, so this may be communicated to the surgeon and allow for 

prompt treatment. 

A quasi-experimental design was utilized to compare the cument standard neurologicai 

assessment conducted by the nurses, to the stroke scale. These two scales were compared 

to determine if one scale detects symptoms of vasopasm earlier than the other. A 

qualitative component of the research design was conducted to enhance the data available 

regarding the patients' status and to iend in-depth information on the topic (Polit & 

Hungler, 1995). 



Recruitment 

in total 30 patients were entered into the study in total. One patient was entered. and 

subsequently removed from the data. This particular patient had a decrease in 

nrurologicül status. and was drtermined to have vasospasm. however üt the tirne of 

iicurological decline the nursing assessments for the stroke sçale had not been conducted 

and thrrefore protocol for data collection was incornpleie. One addirional patient was 

reçruited to bring the samplr size to 30. The study was conducted from July 1999 CO June 

1000. 

inclusion Cri teria 

Patients were entered into the study if: 

1 ) Diagnosed wi th subürachnoid hemorrhage due to a mptured aneurysm 

2 )  Had a clinical grade on the WFNS between 1-4 (Appendi x C) 

3) Patient is before or within the classic tirneframe for vasospasm, which is day 3- 14. 

post-rupture. 

4) Absence of diagnoses of vasospasm 

5) Speaks English 

6) 18 years of age and older 

There was termination criteria established and they were: 

1) A decrease in neurological status detected by either of the scales, and attributable to 

vasospasm. 

7) A change in neurological condition occurs, not attributable to vasospasm, and was 



dcemed irrcvt.rsi hie by the neurosurseon. 

3) No symptorns of vasospasm are detected and the patient is past the timr framr (day 3- 

14 post-rupture) for vüsospasrn or has k e n  discharged lrom the hospital. 

Demooraphics 

Dcmographiç i n  formation gathered on the patients includcd aze. gender. and I i ~ ü t i o n  

(31' tineui-ysm. and p s t  mediçal history. Information was also ohtained regardin= rhc 

patients' neiirolopicnl status h y  using the World Federation of Neurologie Surgeons 

(1988). This scale provides a snapshot picture of the patients' clinical status. Finally 

information was gathered regürding the amount and distribution of blood on the initial 

CT scm. and gradeci according to the Fisher scale (Fisher. Kistler. & Davis. 1980). which 

h3s bccn evidenced to predict vasospasm. 

The patients ranecd i n  age between 18 and 69 years of age. Cltespries and number of 

patients in  each are shown in Table 4. 

Age of patients within ranges in ascending order of age 
Ages Ranges in ascending 1 Frequency of patients within 

There were 20 fernales and 10 males in the study. Becker ( 1998) descnbes smoking. 

order 
18-20 

range 
1 



excessive atcohol use. and hypertension as modifiable high risk factors for non- 

traumatic subarchnoid hemorrhage. The patients' medical history as shown in Tüble 5 

demonstrates the frequency of patients with past medical histones and those with a 

fami l y history of aneurysm. Research now indicates a signi ficant prevalence of familial 

rineurysms (Leblanc. 1997) 

Table 5 

i Frequency of pnst medical problems in the total sample size in descending order of  
occurrence 1 

The location of the aneurysms was collected and a summary is provided in Tüble 6. Of 

Past Medical History Related Family Illness 
Smokes 
Hypertension 
Mi gaines (persistent headaches) 
Cardiac History 
ParendSibling with Aneurysm 
Sleep Apnea 

the thirty patients entered into the study there were four who had two aneurysms located 

Frequency 1 
9 + 1 

9 1 
6 
3 1 
3 
1 

on the angiogram. 

Table 6 

[ Summary of location of aneurysms 1 Frequency 1 
Middle cerebnl artery 
Anterior communicating artery 
Posterior cornmunicatine arterv 

- - - - - 1 Not recorded 1 L 1 

8 
10 
7 

-- - -  - 

Interna1 carotid G r y  
Posterior inferior cerebellar artery 
Pericallosal artery 
Basilar tip arterv 

I Sum 1 34 1 

5 
1 
1 
1 



Data regardin; the patients' clinical status is reflected by their Grade according to the 

World Federation of Neurologic Surgeons scaie (see Appendix C). The grade was 

recorded on admission to the hospital. and at the rime the patient was entered into the 

stiidy. This information was important to obtain. as one of the exclusion critena was a 

pcior clinical grade of 5 in this scale. whiçh likrly meanr the patient would be diffiçult to 

m e s s  at thüt current time. There were four patients who scored a poor clinical grade 

when üdmitted to the hospital. These four patients did. however. irnprove and fit the 

inclusion criteria so they were entered into the study. Table 7 shows the number of 

patients wi th their correlating clinical grade when en tered into the study. 

Table 7 

) 5 1 Patient excluded as per inclusion criteria 
* World Federation of Neurologic Surgeons (see Appendix C) 

Clinical grade o f  patients when entered into the study by decreasing 
levels of hnctioning 

The Fisher scale represents the amount of blood demonstrated on the patients' CT scan 

upon admission (refer to Table 1) and can be correlated to the presence of vasospasm. 

Table 8 demonstrates a summary of the patients and their Fisher score on admission to 

the hospital. 

*WFNS Clinical 
Grade 

Frequency 



j Fisher scores 

Quantitative Data Analvsis 

Thi: rcsciirchcr recorded thc quantitative data from hoth the stiindnrd neurolo~içal record 

2nd strokc scdes onto separüre data sheets. Thc paticnts w r r c  codcd numeriçdly in the 

01-Jcr cntcrsd into the study to maintain confidentialiiy. Thc raw data werr enta-ed inio 

Frequency i 

Microsoli excel sprcadshrct and cinrilyzed using Statistiçcil Analysis Systern Version 7.0. 

* 
Non-vasospüsm 1 
2 i 
2 1 

L . - - -  1 Vasospasm 

'Thc rcscarcher dcvcloped the codes for data entry purposcs. which can be found in Table 

; Gi-oiip onc 
I 

1 Group two 

9. Data analysis wüs conducted using descriptive statistics. Chi-square anülysis wüs 

utilized for data that consisted of large volumes. whilr  fisher exact test w u  used for 2x2 

coiiiingency tables with a small sample size, and exact test was used for the variety of 

other contingenc y tables that existed in the data. 

O 
5 



Table 9 

List of categories and codes for the standard neurological record and the stroke scales 1 

-- 

B a t  rnotor responsc 

Right rim movcment 

Stro ke scale 
Level of consciousness 1 LOC , 1 

Levél  of Consciousness 
Questions i L°C i 

Standard neuroiogical record 

Left  arm movement 
Right k g  movement 
Left let_ rnovement 

1 Arm ataxia rioht 1 AAR 1 

Eye opcning 
Best vci-ha1 rcsponst. 

1 
Motor 

R.am 

Motor leg right 
Motor leo left 

Prospective - Analvsis 

E ye 
Verbal 

L. am 
R. leg 
L. lep 

MLR 
MLL 

The research question was to determine if the stroke assessment tool would detect 

symptoms of clinical vasospasm earlier than the standard neurological record. A 

prospective cornparison of the individual categories of each assessment tools were 

analyzed in relation to the absence or presence of vasospasrn. The fint area analyzed was 

the maximum score in each category. This represents the maximum score the patient was 

observrd and documented to have had at some point in the observation period. The 

Level of consciousness LOC C ! 

1 Motor am left 

commands 

MAL ! 

Visutil 
Facial Palsy 
Motor am right 

I 

Visual 1 
Facial 1 
MAR 

Gaze Gaze j 
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standard neurolo~içal record is  designed as such that the highest score rcpresents the 

patients' best nrurologiçai status. Table 10 provides the maximum scores for sach 

category of the standard neurological tool based on the outcome of presence or absence 

of vasospasm. There was no signi ficant di fference of the neurological record scores 

between thc non-vasospasm and the vasospasrn group. 

khsimum scores on neurological record for each category according to presence or 1 
absence of vasospasm d 
Categories and 
potential scores 

The data for the stroke scale was also compared in the non-vasopasm and vasospasm 

groups in relation to the maximum score the patients' had during the observation period. 

The maximum score for the stroke scale represents the lowest level of neurological status 

for the patient. Table 10 represents the summary of the highest score for each category 

based on the outcome of presence or absence of vasospasm. There was no significant 

difference of the stroke scale scores between the non-vasospasm and the vasospasm 

Eye opening kye) 
score 14 
Bcst verbal response 
(verbal) score 1-5 
Best motor rcsponsc: 
(motor) score 1-6 
Right a m  strength 
(R.  a m )  score t -7 
k f t  a m  strength 
(L. a m )  scorc 1-7 
Right leg strength 
(R. Icg) score 1-6 
Left lep strength 
(L. lez) score 1-6 

Actual 
scores 

Non-Vasospasm 1 Vasospasm 
n 1 % / n 1 Q 

* p values non significant between non-vasospasm and vasospasm group 

4 

4 
5 
6 

7 

5 
7 
6 

4 
6 

15 

O 
15 
15 

15 

O 
15 
15 

O 
15 

100 

O 
100 
100 

1 O0 

O 
100 
100 

O 
100 

15 

1 
! 'OO.O 

6.7 
14 93.3 
15 100.0 

15 100.0 

1 6.7 
13 93.3 
15 100.0 

1 6 -7 
14 93.3 
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groups. 

The scorin; of facial symmetry whereby was 1 or a mild facial weakness has been 

detenined by the researcher to be an invalid assessment. Throughout the study 

researcher observed that several nurses were allocating a score of 1 for patients' who 

were unable to raise an cyebrow. This deficit ocçurred post-operatively with the patients 

and the reason for the inability to move the eyebrow was a result from surgery. Wiih 

ptereonal craniotomy npproach the nerve can be affected which iimits the rnovement of 

the eyebrow (Greenberg, 1997). It is relevant to note the definition for n grade 1 püralysis 

does not address the movement of the cyebrow. however it wiis consistently assessed thnt 

way by the nurses. 





The diiiü wüs analyzed by comparing the vasospasm and non-vasospüsrn groups and 

the minimum score for each category of the tools. The minimum score for the standard 

neurological record provides information tiboui the patients' lowest lcvel of 

consciciusness. The data for the minimum score for sach category of the neurological 

rword iiccordins to the absence or presenw o f  vnsospasrn 1s provided in Tiiblr 12. There 

wrts no signi tïclint difference of the neurologicai record scores between the non- 

vasosprisrn and the vasospasrn groups. 







5 -: 
h iurthcr prospccti\ c rc\ ieu of the dütü inçludcd descnptivc ana!>-sis oi ilic 

patients' maximum positive chanse üt any point dunng the observation pcriod. :\ positive 

chanse in  the sriindtird neurological recoru demonstrated an improveinrnt in  the patient's 

levcl of ncuroloycd t'iinctioning. The data for the maximum positive çhaiigc for the 

standilrd ncui-o1oyic;il ircord in relritionship to absence or prcscncc of v;isosp:isrii I s 

providcd in l'iihlc I-l.~flIit.rc was no aignificant differencc of the ncurologicd i*r.cui-d 

scores ~ C ~ \ V C L ' I I  the ~ O I I - ~ L L S C ) S ~ ; L S ~  and vasospüsm groups. 

Triblc 11 

.- - 
F i ~ l a  positive change in scores on neurological record for eüçh çutegw~ üccording tu 

/ Bsst verbal rssponsc 
1 (vcrbd) score 0-4 
l 

1 absence or presence of vssospasm 

Bcst motor response (motor) 
score 0-5 

( Categories and potential scores 
1 

Right a m  strength 
(R. a m )  score 0-6 

Actual 
scores 

Left a m  strength 
(L. a m )  score 0-6 

Right leg strength 
(R. leg) score 0-5 

Left leg strength 
(L. leg) score 0-5 

' srr lrgcnd T:iblr. 1 !) 

- - . - - - 
Non-Vasospasm -.- ; V;isospasm 
n = sum 1 percentiige i n= sum 1 percentage 

1 1 6.7 \ 0 ! 0.0 
1 1  i 73.3 j I-S 1 93.3 



The data for maximum positive change was ünalyzed for the stroke scale and is 

summanzed in Table 15 in accordance to absence or presence of vasopasm. The 

maximum positive change in the stroke scde represents deterioration in the patients' 

level of neurological functioning. Thcre was no signi ficant difference of the stroke scales 

scores hctween the non-vasospasm and vasospasm p u p .  
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-1 iiia.ciiiiiim negntivc change in ecich catcgory Ior hoth tools was ancilyzed. The 

neeat I ve change can occur at any point throushout the study for an individual patient. .A 

ncgative change in the standard neurological record demonstrütes deterioration in the 

paiicnts' lwcl of neurologicd functioning. The data for the negative maximum change for 

ihc .;t:iiid;ird ncurologicd record is providcd i n  Tahlc 16 in reltitionship io abscnçe or 

prcscncc 01' vüsopasm. There wiis no signi ticcint diikrcncc of the neurologiçal rccord 

scurca bctwcn the non-vrisosprism and vrisospasm groups 

Triblc 16 
: >lasiniuni ncgativc change on scorcs in ncurologicül rccord for each category according to absence o r  presence of 
; vasospasni 
: C'atcgorics and potcntiril scores 
1 
I - 
j Eyc opcning (qx) 
; \c~)rc -.7 - 0 

t 
1 

Best motcir rcsponsc (motor) score -5 - O 

Right rirm strcngth 
(R. rirm) score -6 - O 

Left rirm strength 
(1. am) score -6 - O 

Right leg strength 
(R. leg) score -5 - O 

Left leg strength 
(L. k g )  score -5 - O 

Actual / Non-Vasospasm 1 ~asosprism 

1 

- 1 
O 
-6 
- 3 
- 2 
- 1 
O 
-6 
-4 
-2 
- 1 
O 
-5 
-2 
- 1 
O 
-5 
3 
-3 
-2 
- 1 
O 

scores 1 n = sunr 
- 3 1 I 
7 I - 4  - z 

- 1 j O , 
1 ! 0 - - i - 

I 

O 
15 
O 
1 
O 
4 

10 
1 
O 
t 
4 
9 
O 
O 
5 

10 
O 
1 
O 
O 
5 
9 

; 1 1 6.7 I Bcst wrb~ i l  rcspcmsc -4 I 13.3 
+ 1 \.t.rbri! I \c'ore -4 -O I --y 1 0 1 0.0 1 1  1 6.7 

perccntiige 1 n= sunl i percentage 

13.3 

6.7 
30.0 
60.0 

O j 0.0 

0.0 
100.0 

0.0 
6.7 
0.0 
26.7 
66.6 
6.7 
0.0 
6.7 
26.6 
60.0 
0.0 
0.0 
33.3 
66.7 
0.0 
6.7 
0.0 
0.0 

33.3 
60.0 

O 1 0.0 

Z 1 i3.3 
13 1 86.7 

2 
13 

1 
O 
I 
6 
7 
1 
1 
1 
5 
7 
1 
2 
6 
6 
1 
O 
I 
2 
4 
7 

13.3 
86.7 
6.7 
0.0 
6.7 
40.0 
46.6 
6.7 
6.7 
6.7 
33.3 
46.6 
6-7 
13.3 
40.0 
40.0 
6.7 
0.0 
6.7 
13.3 
26.7 
46.6 



l 'hc diita tbr the stroke scale indicating the mri.uitiium ne~ativc change by correlating 

the youps by vasospasrn and non-vasospasm is provided in Table 17. A negative change 

dcmoniiriitcd by the stroke scale retlects an improvement in the patients' neuroiogicril 

tiincrioninp. Thrre \vas no significant ciifferencc of thc stroks S C ~ C  scores betwcen the 

rion - v;ilil)q~sm iind usosplism groups. 





5 0  

The rrinpcs of ihc scorcs in ciich ctitcgory were analyzcd prospcctivel y for boih 

t oo l S.  

The range for each mczory of the standard neurological record i s  provided in Table 

1 S in accordancc to rhr ühsence or presence of vasopasm. There was no sign 

di ffercnçc of the neuroloyç1iI record scores betweçn the non-vasospasm and 

ri-oups. 
L 



Thc range «Ï c;ic.h i o t c p v  of the stroke scale hy cornparing the vasospasm to ihe 

non-viisospasm group 1.; wmmürized in Tablc 19. Thrrc was no signifiçiint dil'fercnçc o f  

thc sti-okc sc.:ilc \iiji.c\ twinc.cn ihc non-u;isosplisiii iiiid vasospasm groups. 



Ataxia leg lcft 

Neglect 0-1 r 
Uistal molor nghi 



For thc piaspcctivc review of the data i t  wüs relevani to tinalyze the two scales in their 

entircty. Borh the standard neurologicd scüle and the stroke scale can be represented in 

i t s  entiiwy hy üdding the scores in each category to provide ii summation. Table 20 

pro\idcs ;1 surntmiry foi thc complcte standard ncurol«~ic:il record of the prospective 

:iii;ilysi.; in  a u ~ i r * d a n w  to absence or prcsenct. of vawspasrn. 
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The prospective summary of the data for the entire stroke scales is  summarized in 

Table 2 1 in relationship absence or presence of vasospasm. The higher the number in the 

stroke scalc represents the lower level of neurological status for the individual patient. 

For two patients in the non-vasospasm group the nurses had indicated at some point the 

rtssessmcn ts were unrible to be done, and the data is incornpiete for these particular 

seciions of thc mrilysis.  



Table 2 i 

1 Summary of maximum, nunimum, maximum positive change, maximum negative change, and range 1 
scores for the cornplete stroke s a l e  accordinl to absence o r  presence of vsroapasm 

1 Maximum positive change 

Vmospasm n( 4% ) Scale and potential score 

O( 0) 
O( 0) 

Maximum score 0-51 

- - 

Minimum score 0-52 

1 Maximum negative change 1 - 6  1 l (  6) 1 

Stroke scale 

Total maximum 
score 

O 
1 

Non-Vasospasm n 
(W 

i( 6 )  
3 (20) 

10 (66) O 1 O (66)  
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Nurses' indicrited on both of the assessrnent tools when they were unable to assess 

the patient. The inability to assess the patient occurred in categories of the assessments or 

;it ti mes included the entire assessment. The researcher decided to enter the code numbers 

nine each time the observations indicated that the category was untestable. The frequency 

that this documentation occurred was anal yzcd by comparing the two assessrnent scales 

and is show  in Table 22 .  

Table 21 

The frequency that patients' werc unable to be assessed was compared to both 

Total frequency for both scales when nurses' documenteci the category was 
untestable 

assessment tools in relation to whether or not the patient experienced vasospasm. 

Scale 
Standard neurological record 
Stroke sale  

Table 23 provides a summary of patients who were ai some point unable to be assessed 

Sum 
8 

19 10 

for both scales. There was no significünt difference of scores of both scales between the 

non-vasospasm and vasospasm groups. 



Table 23 

/ Cornparison of the standard neurologbl record to the stroke scale regarding observations nurses 

unable to assess in accordance of  absence or presencc of vwspasm 

Com~arison of Specific Categories 

Some of the categones within the standard neurological record and the siroke scale assess 

similar aspects of the patients' neurological status. The standard neurological record has 

categories such as: eye opening, best verbal response, best motor response that are similar 

to certain categories of the stroke scale such as level of consciousness, level of 

consciousness questions, level of consciousness cornmands, and language. The researcher 

thought it was important to andyze these categones to examine the consistency of both 

scales, and the also the consistency of the nurses' observations. Both scales have 

categories that analyze the strength or function of each lirnb of the patient. It was 

detemined that these categories should also be analyzed and compared to detemine the 

degree of consistency. 

Dunng the analysis there was evidence found where the nurses' did not document any 

~ t r o  ke scale 

1 Standard ncurological record 

Ninc's abseni in da13 

Nines present in data 

Vasospasm 

Nines absent in dafa 

Nines present in data 

Non-Vasospasm 

n=sum 

8 

7 

scc I q t n d  Table 10 

O 

15 

n= sum 

9 

6 

percentrige 

53 

47 

O 

LOO 

2 

L 3 

pçrcentay 

60 

40 

13 

87 
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t'lndings for pai-ticiilar assessments. In situations where the data were missing from the 

nurscs' observations it wüs coded as non-recorded. There were also observations by the 

nurses ihat were indicated in the pariicular category as king untestable. This data was 

includcd in the linülysis. 

Table 24 demonstrates a comparison of observations between the patients' ability to 

opcii rhei i. cyes with the standrird neurological scale and the patients' levcl of 

consciousncss in  the stroke scale. There was no signit?c;mt difference of scores between 

the scales. howevcr. i t  can be suggested that discrepancies exist amongst some of the 

messment. 

Table 34 

A comparison of frequency of observations between eye opening (eye) of the 
standard neurological twl and level of consciousness (LOC) of the stroke scale 

NR = data not recorded by nurses 

Level of consciousness 

9 = observations deemed untestable by the nurses 
* p values non significant 

total 

14 
17 
21 
366 
448 

1 
867 

Eye 
opening 
NR 
I 
2 
3 
4 
9 
Total 

Another component of the standard neurological record compared the patients' best 

verbal response with the patients' ability to answer level of consciousness questions of 

NR 

O 
1 
6 

27 
35 

O 
69 

the stroke scales and is shown in Table 25. There was no significant difference between 

the scores of the two assessrnent scales, however, there was evidence that nursing 

observations are not consistent when compared by the two scales. 

O 

4 
2 
2 

75 
256 

O 
339 

1 

10 
9 

I l  
252 
146 

1 
429 

2 

O 
5 
2 
5 
O 
O 

12 

9 

O 
O 
O 
7 

i l  
O 

18 



Table 25 

A comparison of frequency of observations between best verbal respnse (verbal) of 
the standard neurological tool and level of consciousness questions (LOC Q) of the 
stroke scale 

Level of consciousness questions 

The patients' b a t  motor response in the standard neurological record is simiiar to the 

patients' ability to obey level of consciousness commands of the stroke scale. These two 

total 

14 

categories were compared to determine the degree of consistency that existed. The data 

* see legend Table 24 

7 
O 
O 
79 

426 
O 

520 

1 I 

are summarized in Table 26, and there was no significant difference between the scores 

1 

4 

O 

8 

Verbal 

I 

1 
O 
3 

130 
39 

O 
- 177 

1 ' 

2 
3 
4 
5 
9 
Toial 

of the two scales. There is suggestion of discrepancy between the observations when 

NR 

38 
1 
1 
5 
3 
1 

40 

1 
O 
3 

50 
3 
O 

58 

31 
O 
O 

13 
35 
O 

72 

cornpared by the two scales and will be discussed later. 

2 

1 
--- 
N R  1 O 

58 
1 
7 

277 
509 

1 
867 

Table 26 
A comparison of frequency of observations between k t  motor response (motor) of 
the standard neurological tool and level of consciousness commands (LOC C) of the 

9 

1 

1 stroke scale I 

* sel legcnd Table 24 

Level of consciousness commands 
total 

15 
4 

846 
2 

867 

9 

1 
O 

40 
2 

43 

Motor 

NR 
5 
6 
9 
To ta1 

O 

13 
2 

67 1 
O 

686 

NR 

1 
O 

73 
O 

74 

1 

O 
1 

49 
O 

A 50 

2 

O 
1 

13 
O 

14 



The researcher decided it was important to compare the patients' ability to speak to the 

patients' best verbal response to determine if consistencies existed. Table 27 provides a 

sumrnary of a comparison between the patients' best verbal response indicated in the 

standard neurological record to the patients' language abilities in the stroke scale. There 

was no significance of the scores between the two scales. There were discrepancies found 

to exist when these categories of observations were compared between the assessrnent 

scales. 

Table 37 

A cornparison of frequency of observations between b a t  verbal response (verbal) of 
the standard neurological tool and languap (lanpage) of the stroke sale 

total 

NR O 12 O O O 2 

1 2 1 2 O 3 1 3 1 

2 O O O O O 1 

3 O 4 2 O O 1 

4 13 198 35 I l  O 20 

5 37 430 14 5 18 5 

9 O O O O O 1 

Total 71 646 5 1 19 19 61 
; 

* see legend Table 24 



Both scales include categories to document observations regarding the patients' 

motor power or strength in each of their limbs. A comparison of these observations for 

each limb was analyzed prospectively to determine consistency of the scales and the 

nurses' observations. The data collected included missing documentation as well as 

categones or items the nurses' deemed untestable. Table 28 contains a summary of the 

observations of right a m  strength in the neurological record compared to right arm motor 

function of the stroke scale. There was no significant difference of scores between the 

two scales however there are inconsistencies demonstrated. 

Table 28 

A comparison of frequency of observations between right arm strength (R arm) of 
the standard neurological tool to right motor arm function (MAR) of the stroke 

* see legend Table 24 

total 

15 

1 

1 

2 

85 

762 

1 

867 

9 

2 

O 

O 

O 

20 

8 1 

1 

104 

(MAR) 
2 

1 

O 

O 

O 

4 

O 

O 

5 

Right 
arm 

NR 

1 

4 

5 

6 

7 

9 

Total 

3 

O 

O 

O 

O 

2 

1 

O 

3 

Motor 
O 

10 

O 

1 

2 

38 

599 

O 

650 

NR 

1 

1 

O 

O 

10 

59 

O 

7 1 

arm right 
1 

1 

O 

O 

O 

11 

22 

O 

34 



74 

A cornparison of observations of the patients' left m strength using the standard 

neurological tool to the left motor a m  function using the stroke scale was summarized 

and shown in Table 29. There was no çignificant difference in scores between the two 

scales. There are discrepancies between the two scales that become evident when 

compared to each other and will be discussed in detaii. 

A cornparison of frequency of observations between left arm strength (L arm) of the 
standard neurological tool to left motor a r m  function (MAL) of the stroke scale 

* see legend Table 24 

4 

O 

3 

1 

5 

O 

O 

O 

9 

Left arrn 

NR 

1 

3 

5 

6 

7 

9 

Motor arrn 
1 

1 

O 

O 

O 

19 

20 

O 

40 

9 

2 

O 

O 

9 

52 

41 

1 

105 

NR 

I 

3 

2 

3 

10 

5 1 

O 

total 

15 

6 

3 

4 1 

142 

659 

1 

867 

O 

1 1  

O 

O 

7 

55 

544 

O 

left 
2 

O 

O 

O 

O 

6 

3 

O 

9 617 

(MAL) 
3 

O 

O 

O 

16 

O 

O 

O 

------- 
16 Total 7 1 



The next category compared between the two scales was the right leg strength of 

the neurological record to nght motor am function of the stroke scales. There was no 

significant difference between the scores of the two scales. Once again there are 

inconsistencies noted between the observations of the two assessrnent scales. A summary 

of the results of the data is provided in Table 30. 

Table 30 

C 

* see legen 

1 A cornparison of frequency of observt-tiens between right leg strength (R leg) of the 
1 standard neurological tool to ripht motor leg function (MLR) of the stroke sale 

7 1 

Table 24 

i 

Motor le ri fi 



The t'inal ciiirgory analyzed was the comparison of the patients' left les strength of 

ihe standard neurologiçal reccx! io the patients' left motor les function in the stroke 

scalc. The summary is foound in Table 3 1. There was no signi ficant di fference in scores 

1iètwet.n the two sçliles however there was evidence of inconsistencies amongst these 

* see legend Table 24 

-- . - - -- - -- - 
1 A cornparison of frequency of observations between Ieft leg strength (L leg) of the 
j --- standard neurological tool to teft motor leg; function (MLL) of the stroke scale 

Motor leg left (MLL) 

Time Lapse 

A prospective data analysis was completed evaluating the categones of each tool in terms 

of the current observation documented followed by the next assessrnent documented. 

Each category was analyzed by the frequency of the observation or score that 

immediately followed it. This was done to analyze the component of time lapse in 

relation tu the ranges of the scores indicated by both assessrnent tools. This analysis 

9 

2 

I I  

O 

total 

15 

1 Left leg 1 NR / O 1 
l l I 
1 NR ' j l 1  

t 

O 

1 

1 

4 

3 

O 

II 1 3  I O O O 

1 

O 

3 

O 

4 

O O 

3 1 

6 

O 

O 

27 

! 

b 1 ' 
7 

l I I I 
j 
I 

6 
l 

9 

Total 

7 

66 

513 

O 

597 

34 

36 

O 

7 1 
i 

14 

1 

O 

O 

19 

6 

9 

22 

O 

38 

6 

70 

32 

1 

11 1 

62 

176 

605 

1 

867 
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provided no additional infonnation and therefore the findings are not included. 

Retrospective Anal ysis 

The prospective analysis compared data between a group of patients' who experienced 

vasospasm and youp of patients' who did not experience vasospasm. The prospective 

ünalysis did not. however. answer the question of which assessment tool would detect the 

èlirliest symptorns of clinicd vasospasm. In order to ünswer this question a retrospective 

anal ysis was undenaken for ail of the patients in relation to the absence or presence of 

vasospasm. The data were analyzed to clearly detect early major changes by comprir in~ 

thc standard neiirologicnl record to the stroke scale tool. The data were also analyzed to 

demonstrate the utegories in either assessmeiit scale ihat showed the earl y major 

changes. All aspects of the retrospective analysis will be reviewed. 

Earlv Maior Changes Detected by the Two Assessrnent Scriles 

There are two main sets of data that describe the patients' who had major changes and 

the scale that detected those changes fint. The data also indicates patients who were 

never observed to have a major change. The data were analyzed with two different sets of 

information due to the lack of clarity of what constitutes a major change. Evidence in 

Tables 26-29 shows that inconsistencies may have occurred when sconng the patient's 

limb strength as k i n g  strong, moderate, or weak using the standard neurological record. 

What constitutes a major change is clinically a relevant point, and can Vary amongst 

clinicians. The data were analyzed in two main groups with the groups defined as: 

1 ) A major change in the standard neurological record constitutes a change of two points 

except for limb strength. A major change for each limb is defined as a one- point 

change within that category. 
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2 )  A major change in the standard neurological record is defined as a two-point 

change with no exceptions. 

The stroke scale had ii major change defined consistently as a two-point change in the 

sçale wi th  the exception of motor limb function. Each limb function was definrd as a 

major change w t h  (i one- point change within the catesory. The qualitative data 

suggested tliiit dctecting a Iimh drift and dysphasia was clinically significant to the early 

detrction of vasospasm. therefore the one-point change was deemed a major change for 

thcse categories for the retrospective analysis. 

Thc analysis also had to consider the role of the observations when nurses' 

documentcd items as king untestable (refer to Tables 21 and 22). The reüsons the nurses 

recorded observations iis untestable are unknown. It can be suggested that when a patient 

was unablr to cornpletc the assessrnent required by either of the scales that the patient has 

expenenced deterioration in neurological status. If this were the case the question 

remains whether this change should be considered a major change in neurological status 

or a minor change in neurological status. The researcher decided to anal yze the data for 

groups one and two with the inclusion and exclusion of the untestable items appearing in 

the analysis. This was done to fully explore the role of potential major changes in 

neurological function in relation to vasospasm. 

Group One 

The data in Table 32 provides a surnrnary of the earliest major changes cornparhg the 

two assessrnent scales. A major change in the standard neurological scale is defined as a 

two-point change, with the exception of limb strength. A major change in limb strengrh is 

defined as o one-point change. The summary in this table also includes the observations 
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that nurses documented ris being untestable. Therefore these observations are 

considered a major change. or a two-point change in this table. There was no significant 

difference of major changes between the two scales for the vasospasm and non- 

vasospasrn groups. 

- - - - - -- 
/ Summury of the earliest detected major changes comparing the standard i 

neurolugicnl tuol to the stroke scvle according to absence or presence of vnsospüsm i 1 including untestable items I I --- 

/ Definitions: Standard neurological tool major change is 2 points with the exception of 
1 limb strength. A major change in limb strength is  a one-point change. 

I 
I 

L 

/ First major changes 
1 Standard ncurological scde 
i f'irst 

Table 33 provides a summary of the eurliest detected major changes with the 

1 1  I 

3 
1 Strokr scde first 1 S 

i N o  major changes 
[ Sum 

untestable items being excluded. This now considen untestable items as k i n g  a minor 

Non-vasospasrn 
2 

1 Both scalès concurrent 
! chances 

change or a one-point change for both scales. There is no significant difference between 

Vasospasm 
1 

i 

- i 

* p values non-significant between non-vasospasm and vasospasm groups 

3 

the two assessrnent scales in the non-vasospasm or vasospasm groups. 

1 

O 
15 15 
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Summary of the earliest detected major changes comparing the standard 
neurological tool to the stroke scale according to absence or presence of vasospasrn 
excluding untestable items. 
p- 

I Definitions: Standard neurolojical tool major change is 2 points with the exception of 
1 Iimh strcngth. A major change in limb strength is a one-point change. 1 

First major changes 
S t;irid:ii-ci ncurologicil scalt: 

1 S u m  1 1 15 1 

'' p values non-significant between non-vasospasm and vasospasrn groups 

1 chrinecs - 

For both of thrss tables the stroke scale often detected the first major changes 

Non-vasospasm 

I 
I 

rcgardlcss of the outcome for vasospnsm. A change in the results occurred when the 

Vasospasm 
, 
I 1 

9 

I Yo major changes 5 1 1 

untcsiüble data wüs considered a minor change instead of being a rnajor change, as thc 

3 \ 2  ! 

frcqusncy thüt the srroke scale detects major changes becomes less. Given the high 

frequency in number of untestable items of the stroke scale compared to the standard 

neurological record (refer to Table 2 1) and the results in the anal ysis of earl y major 

c hünges, the un known reason for untestable items requires further discussion. Overal l the 

abi l i  ty for the s troke scale to detect major changes demonstrates an improvement 

compared to the standard neurological record. 

Group Two 

The next two sets of data provide information about the earliest changes with the 

different definition of a major change for the standard neurological record. A major 

change in the standard neurological record was defined for this goup as a two-point 

change on the scüle. 4 major change in the stroke scaie remnined the same. king  two 
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points neith the exception of limb function and language. Limh funciton and languaoe 

required ii one-point change to be defined as a major change. Table 34 provides a 

summary of the earliest detected changes cornpanng the two assessment scales in  

accordance of presence or absence of vasopnsm. This table includes the untestable 

observations and considercd them as a major or two-point change in eithcr scale. There 

was no signi ficrint difference between the sciiles in relation to the absence or presence of 

vasoprism. 

'I'ablc 33 

[ ~ & n r n a r ~  of the earliest detected major changes comparing the standard 
! neurological tool to the stroke scale according to absence or presence of wsuspasm 
1 including untestable items. 
i 

1 Definitions: Standard neurological tool major change is 3 point. 

1 Stroke scale first 1 10 1 13 1 

major changes 
neurological scale 

- 1 ~ 0 t h  scales concurrent 1 O 1 7  I 

Non-vasospasrn Vasospasm 
2 

1 changes 1 

1 
I îïrst 

p values non-significant between non-vasospasm and vasospasm groups 

No major changes 
Sum 

3 
15 

O 
15 
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Tiihlc 35 contains a summary of the earliest detected changes hy compannp the 

two iisscssmen t tools in the absence or presence of vasospasrn excluding the items 

*e or rr one- decmed untestable. This now defines the untestable items as a minor chan, 

point change on either scale. There is no signitïcant difference between riiher scale i n  

rclatwn to absence and presence of vasospasrn. 

- - A - - - - - - - - -- 

Sumrnary of' the earliest detected major changes cornpnring the s t a n d a r r y  
i ~ieurolugical tool to the stroke scale according to absence or presence of wsospasm l --- - 
- Definitions: S tandurd neurological tool major change is 2 point. 
I 

I L  
; Siciiiclürd nciirological scüle 2 
I t'i 1-s t 

The results suggest that the stroke scale determined the earliest major changes prior to 

No major changes 
; Siim 

the standard neurological record regardless of the outcome of vasospasm. The untestabie 

items when considered as a minor or one-point change alter the results of the tools and 

* p values non-signi ficant between non-vasospasm and vasospasm groups 

5 
15 

the earliest major deteciion. The unknown reason for the items k ing  untestable, and the 

I 
15 

high frequency of these within the stroke scale requires further discussion. The standard 

neurological record in group A detected slightly more early major changes than in group 

B. It can be suggested that when a change in the motor strength of one point of the 

standard neurological record is clinically relevant and will be discussed in more depth. 
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Day Three Analysis 

A retrospective analysis was completed for the data of al1 the patients pnor to day 

three post-rupture of the aneurysm. This was done to enhance the information regarding 

the early detection of major change in neurological status. The third day was çhosen as 

the cur off point for analyzing data because it is the third dsy that represenis the 

beginiii ng of the peak time frame for vasospasm to occur. The data provided no 

additional information and therefore was not included in the results. 

Eariy Maior Changes Detected by Critegories 

As mcntioned previously. it was relevant to consider what cütepries in each of the 

assessment scales demonstrates a significant change. The issue of which catrgory 

detected the earliest major changes for both assessment tools was analyzed using a 

retrospective analysis. A documented major change in both assessment scales required 

clear defini tion in order to compare the results of early detection in  the categories. The 

data were organized into two groups and defined as follows: 

1 )  A major change in the standard neurological record constitutes a change of two 

points except for limb strength. A major change for each limb is defined as a one- 

point change within that category. 

2) A major change in the standard neurological record is defined as a two- point change 

wi th no exceptions. 

The defîning characteristics of the stroke scales remain the sarne as in the previous data. 

Therefore a two-point change in the stroke scale is a major change. except for each limb 

function and language that requires a one-point change to be considered a major change. 

Based on the previous findings in table 30-35 the researcher has çompared the categories 



of the two üssessment tools excluding the data where nurses documented the inabi lity 

to assess the patient. This meant that observations documented by the nurses' as 

uniestable were considered to be rninor changes and were not a factor in the earliest 

major change detccied. 

Group One 

Table 36 sumrniinzcs the frequenc y of the specific categones that detected earl y 

changes for both scales basrd on the presence or absence of vasospasm. There was no 

significiint difference with the categories for both tools in relationship to the absence or 

prescnce of vasospasm. 

i 

Summary of each category that demonstrated the earliest detected major changes 
for both sciales accordinp to the absence or  presence or vasospasm. 

1 Definitions: Standard neurological cool major change is 2 points with the exception of 

1 Stroke scale 1 1 1 

limb strength. A major change in limb strength is a one-point change. 
Vasospasm 

O 
1 
1 
1 
2 
5 

Scnle and category with Brst major change 
Standard neurological record 
Eye opening 
Right a m  strength 
Left arm strength 
Right leg strength 
k f t  leg strensh 
Surn 

Levei of consciousness questions 
Motor arm function right 

Non-vasospasm 

1 
1 
1 
I 
O 
4 

2 10 
2 1 1  

Motor a m  function left 

Motor leg function left 
Ataxia leg nght 
Sensory 
Language 
Sum 

Motor leg function right O 1 ', 

2 1 

" p valurr non-significant bctween non-v;isosp;isrn and vuospasm p u p s  

O 
O 
O 
O 
6 

2 
1 
1 
1 
8 



Group Two 

Table 37 indicates the summary of the earliest major chanses detected in the specific 

categories for both scales. There was no signifiant difference amongst the categories for 

both scales in relation to the absence or presence of vasospasm. 

Table 37 

Summary of  each category that demonstrated the earliest detected major changes 1 
for both scales according to the absence or  presence of vasospasm. t 

Definitions: Standard neurological tool major change 1s 7 point. 
Scale and category with first major change 
3 

Eye opening 
R i ~ h t  a m  strength 

O I 

1 

-- - - - -- -- - - - - 

~ e f t  a m  strength 
Left leg strength 

- -  - - 

St ro ke scale 
Level of consciousness questions 
Motor arm function right 
Motor arrn function left 
Motor leg function right 
Motor leg function left 
Ataxia leg nght 
Sensory 

p values non significani bciwcen vasospasm md non-vasospasm groups 

It is indicated that limb strength is a category that frequently demonstrates the earliest 

Non-vasospasrn 

I Sum 1 3  I l  1 
9 

1  
O 

Language 
Sum 

major detection for both scales. Analyzing the data with the two different definitions of a 

Vasospasm 

1 
2 
4 
O 
1 
O 
O 

major change in limb strength of the standard neurological record has dernonstnted a 

1 
3 
1 
3 
3 
1 
1 

1 
9 

relevant change in the analysis. It c m  be suggested that major changes were detected 

1 
1 

2 
14 

more often in the neurological record compared to the stroke scale when the motor 

O 
O 

change of the neurological record is detlned as one point. It cm funher bt: sugsested thrit 
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definin_o a major change with the standard neurological record will require funher 

discussion and analysis. 

Summary of Quantitative Results 

When the data were analyzed by comparing the groups of those who rxperienced 

wsospiism and those who did not. according to the measurement by two different scales. 

i he standard neurological record and the stroke scale. the groups appeared relliti vel y 

similar. The prospective quantitative analysis suggests that there are discrepançies 

ÿrnongst particular categories when the two assessrnent scales are compared. The data 

also indicates that patients frequently have minor neurological changes according to 

scores for both scales, and the qualitative analysis also indicates this general finding. The 

frequent observations recorded by nurses that they were unable to assess the patients, and 

the rçasons for this require further investigation. The retrospective analysis suggests that 

the stroke scale tends to detect the earliest changes for vasospasm more frequently than 

the standard neurological tool. The retrospective analysis also suggests that the categry 

of limb strength for both tools demonstrated a higher frequency of detecting major 

changes for vasospasm. Although the findings were not significantly different the issue of 

clinical relevance requires furiher investigation. 
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Quali tative Findinos 

Qualitative analysis was conducted to provide detailed information about the nurses' 

observations of patients during the time when detecrion of vÿsospasrn is crucial. Nurses 

ohscrve and monitor the patient 24 hours a day. and are in the key rolc to detect changes. 

Thc ilursing Mode1 for Hospitalization Events clearly providcs a frarnework that 

highlights the nursing process, and role while the patient reqiiires continuous care during 

ihr. acure phase of an illness such as a subarachnoid hernorrhage (Smith. 1998). At the 

hospiral where all patients are admittcd for treatment of this disease. the nurses conduct 

reprated assessments. as often as necessary. to observe the patients' neurological status. 

Thc nurses utilize the standard neurological record that primarily consists of the GCS for 

iissrssing patients' neurological status. This record has been compared to the stroke scale 

in the quantitative analysis. 

The nuncs also document observations about the patient in gcnemi and their 

neurological status, and wnte their observations in the progress notes. The nurses' chart 

in the progress notes using a format that includes subjective. objective. assessment. 

irnplementation. and evaluation data (SOAPE). The nune documents in areas of 

S O A P E  applicable to observations and care over the course of a given shift. 

Observations recorded by the nurse related to neurological function were analyzed usinp 

content analysis. 

Several categories ernerged from the analysis which were: 

1)  Close relationship to the standard neurological record 

2) Close relationship to the stroke scale 

3) Fluctuation versus stabili ty  
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4 Non-speçific changes in level of consciousness not included in cither sciils 

Thc two assessrnent scales were also compared and analyzed throuyh the qualitative data. 

Some of the sub-categories that arose from the category of close relationship to the 

standard ncurological record were level of alenness, eye opening. verbal responses. and 

o h q  ing. motcir response. and pupil size and reiiction. Thrre wcre three sub-çateo_ories 

ihirt rmcrpcd from the category of close relationship io the strokc s d c  and they wcrc as 

tolf iws: neglrct. facial weakness, and visual deficit. The siitcgory of non-specific 

changes i n  lcvel of consciousness contained observations that w r c  not saptured in either 

of t hc assessrnent toois. Three sub-categories were subsurned under this cütegory were 

rcstlrssness. impulsive. and unusual behavior. The findings of caçh çategory are 

discussed in  detail. 

Close Relationship to the Standard Neurolo~ical Record 

Level of Alenness 

Most of these nurses' observations are documented and fit into the main categories of the 

GCS. The nurses tend to chart frequently about the patients Ievel of alenness. The 

observation about how alert or drowsy a patient is should be captured in the entire 

assessrnent of the GCS, however the nurses continue to chart on it frequently. so i t  

became one of the categories requinng analysis. 

There was in total 124 comments documented about the patients' level of alenness for 

the thirty patients entered in the study. The comments observed and documented by the 

nurses were organized into taxonomy to demonstrate some of the trends in reponing ievel 

of consciousness status as shown in Table 38. 



Table 38 

Observations of patients' level of consciousness in order of 
decreasing neurological status 
Nurses Documented 1 Alcn 

1 
! 

I 

! drowsiness I I I 

Frequency 
65 

Drowsy 
Drowsy but r'asily arousable 
Drowsy rouses spontaneously or to 
spcech 
Description of deterioration in 

1 I 

Sum 1 124 1 100% 

Percentage 
52% 

1 
11  1 9 8  

Data rcgarding the patients' level of alertness is nomally obtainable by reviewing the 

9 1 7% 

patients' siündürd neurological record. and rherefore documenting this genenl stüte of 

37 
3 

drowsiness is repctitive information. It is notable that the NIH scals has the first category 

30% 
2% 

as levei of consciousness. and contains the descriptions in decreasing stûtus as alen. 

drowsy, stuporous. coma. Given that the nurses have recorded this status for the study on 

the stroke scale, and have recorded the patient's status on the standard neurological tool. 

it becomes evident that documenting these observations in the progress notes is 

repetitive. It should also be noted that 52% of this documentation was observations that 

indicate the patient is alert, with no neuroiogical decline. Of the thirty patients entered in 

the study, 34 of them were observed and documented as k ing  drowsy at some point. 

Eleven of the 24 patients were determined to have vasospasm. 

The documentation of four particular patients certainly provides a description of the 

patient who is worçening in their level of alertness. 

Patient becontirtg Nlcreasingly drowsy rltrottgitoi~t riir duy. Uncible to mairitriin awuke 
for cruni check (nertrological assessnrents). 
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Verbal Response 

The patient's verbal response is the next category that is assessed when using. the GCS 

as part of the neurological record. It provides description of the patient's verbal response 

wiih the best being orientrd. and decreasing levels being confused. inappropriate. 

inçornprchensible. and no verbal response at dl .  When nurses assess the patient for lewl 

of  orientation they typically wili ask the patient i f  they know their name. where they iirc 

and the çurrcnt date. The documentation in the nurses proeress notes tends to follow the 

format of the GCS. 

The qualitative analysis rcvealed that nurses documented observations about the 

patients' verbal response 207 times. The NIH scale has a category called "level of 

c«nsciousness questions" and requires the nurse ask the patient io state hislher age and 

the current month. There wris no additional documentation related to the stroke scale ln 

the progress notes by the nurses in this category. The data found in the nunes' progrcss 

notes is indicated in Table 39. 

Table 39 

Observations of patients' verbal responses in order of decreasing neurological status 
Documented Orientation 1 Freauencv 1 Percentage 

1 Full y oriented 
Oriented to three spheres except not to exact date 
Oriented to name and place at best, wiih detailed descriptions 
Confused 

The section where the nurse has documented that the patient is oriented to name and 

place at best, is describing sorneone who is confused by the standard of the GCS. This 

category was added. ho we ver. because the nunes providc detai led descriptions about 

22 
46 
28 

6% 
100% 

Inappropriate 
Sum 

11% 
22% 
14% 

13 
207 
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what the patient is exactly oriented to and müy not be cüptured in the GCS. The 

clitegory that indicates the patient is confused contains the frequency of the times the 

nurse wrote 'confused' without any further description. The data demonstrates that 88% 

of the time the nurse documents observations in the progress notes. it is information 

already çontained in the neurological record. the GCS and is repetitive. Trends in i h r  

patients‘ status was documented it in the followin_o manner: 

Orientrd ut rinles to one splirre. and ro rlrree splrrres cir otliers. 

Imppropriate and confitsed ditring converfiiriotl ar riwes. Oriented tu nvo spheres lost 
crmii-check" (newological ussrssrnr~tt). 

Orierltrd ro three splierrs, or tu ticinw. cin. niotirlt. yrur. Srr cruni-sllrer (srmdurri 
neiirological record). General cotiversurion wirli funiily inuppropriate and confitsrd ar 
rimrs. 

Of the patients who remained fully oriented throughout the study, 5 Our  of thosr 6 

patients did not experience vasospasm. The remaining 24 patients evidenced a fluctuation 

beiween being oriented and confused andor inappropriate and 15 of these patients 

expenenced vasospasm. 11 can be hypothesized that the patients' decrease in ability of 

remains fully onented plays a role in the detection of symptomatic vasospasm. 

Motor Response 

The motor response is the next category that makes up the GCS. This category 

consists of the following components in the GCS: obeyîng, localizing, flexion 

withdrawal, flexion-abnormal, extension-abnormal. It shouid be noted that nurses tend to 

document most frequentiy the patients' ability to obey, the best level of motor response 

score on the GCS scale, and this indicates a normal response. Table 40 demonstrates the 

frequency that the nurses documented this observation in the nurses' notes. 



Table 40 

1 Observations of patients' ability to obey in order of 1 
decreasing neurological status 

The data about the patients' ability to obey in the nurses' notes i s  cleürly repetitivr 

Documentation 
Obevs 
Does not obey fully 
Sum 

documentation. Some of the abnormal findings that werc captured in the nurses' notes 

8 111% 
74 1 1009 

were as follows: 

Frequenc y 
66 

Ohry rrzost of the t i rw  h t  occasiontllly does~i 't. 

Percentage 
89% 

O h e s  siniple conrntairds blrt not iltore detailcd 

O h e y  niost of' the tinir with continrtorts stinidntion. 

This documentation indicates abnomai responses that may fluctuate throughout the 

nurse's shift. It is relevant to reemernber the nurse is the one who assesses the patient on 

an ongoing basis. and trends in status are important for the nurse to observe in order to 

consider clinical significance. Of the 4 patients who were documented as king unable to 

obey commands 3 experienced clinical vasospasm. It c m  be hypothesized that the 

patient's inability to obey commands may play a role in the detection of symptomatic 

vasospasm. 

The area of motor movement was analyzed by the participants' ability to obey. but the 

entire spectrum of motor strength must also be considered. The GCS essentially captures 

the best motor response. but does not assess the bilateral limb strength of the patient. This 

area has been added to the GCS and is part of the standard neurological record that is 



used ai this pürtiçular hospital. The frequency of the nurses' observation and 

documentation of the patients' strength is indicated in  Table 4 I. 

Table 4 1 

/ Observations of motor strength dorumented in order of deteriotahg 1 

The nurses documented 7 7 6  of the time when the participant's response was normal. 

level of function I 

Movrs al1 linihs stroyq. 

klotor Strength Documentation 

This documentation is contained within the standard neurological record and is repetitive 

Frequency 1 Percentage 

for the nurses to be documentin; in the progress notes. It is relevant to note trends in 

rnotor power function when assessing for clinical signs of vasospasm. which are 

! 77% Normal motor strength , 235 ! 

I 

indicated in t hese three examples in different patients. 

Abnonnül motor strength 
Sum 

Patient found with rigkt side weakness and slight dysphasia wliich only Lasts for a few 
niinutes. patient presently hus right drifr. 

70 ) 23% 
305 1 1004: 

l 

l 

Neurologicaliy intact overnight ercept for lefi a m  dnfr and right mild facial d m p  ar 
0400. At 0430 neuro check patient alert and oriented. Inoves al1 limbs weil. srrong and 
equaf. No dnfi. No focal weakness. 

TLight lejl a m  dri& noted ai 0200 hm. 

These comments demonstrate evidence that the participant had a fluctuation in motor 

strength. These comments reflect patients who had a decrease in motor power by noting a 

limb drift. This üssessment and documentation is not required within the standard 

neurological record. Of the 7 patients who demonstrated a fluctuation in motor strength 6 
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of thcni wcrr diagnoscd with çlinical vasospasm. Of these six patients who 

expenenced clinicill vrisospasrn the nurses documented either a leg or a m  drift in tïve of 

the patients. The sixth patient had a one-sided limb weakness. however a dnft was noi 

documentrd. It can be hypothesizcd that the observation of a limb dnft in a patient plays 

;i major role i n  the diagnoses of symptomatic vasospasm. 

Ln the strokc scalr the category that assesses the strength or motor power of the Iimbs 

rcquires thut  a dnft hc asscssed and documented regardin3 its absence or prescnce. It is 

the nurses' usual practicc. however. to document in the nurses progress notes following 

the fom;it of thc standard neurological record. It çan be sugsested that given the ma-jor 

role thüt  a limb drift pluys in the diagnoses of clinical vasospasm thar this catcgory of 

motor potver assessrnent in the stro ke scale be incorporated into the standard neurological 

record. 

Pupil Size and Reaction 

The nent catqory thüt will be discussed is that of pupi\ s i x  and reaction. The 

standard ncurological record requires thorough assessment of the patient's pupil size and 

reac tion to light. The nurses documented in the progress frequently about this assessment. 

The documentation fol lows the ternplate of the standard neurological record. 

Table 42 demonstntes the frequency of the findings of pupil size and reaction to light. 

Table 42 

Observed pupil size and reaction by order of decline in 
status 
Pupil Size and Reaction 
Normal function 
Abnomal function 
Sum 

Frequency 
82 

Percentage 
53% 

17 
99 

17% 
100% 
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The nurses' documentation regtirding nomal pupil size and reaction was cxtrernely 

high üt 83%. One common example would be: 

Picpifs eqical reactin,q to liglir. 3 mm und brisk. 

This information is precisely the same as what is found in the standard neurological 

assessmrnt tool. When nurses document this in the progress notes it is rcpetitive and not 

nccessüry. The documentation regarding deficits in this çategory indicated a stable deficit 

and did not indicate tluctuation. The documentation found regarding deficits was from 

two patients who experienced these deficits for a reason other than vasospasm. I t  can be 

hypothesized that pupil s i x  and reaction does not play a role in the detection of 

symptomatic vasosprism. 

Close Relationship to the Stroke Scale 

Necrlect 

A subgroup of the participants rntered the study with an existinj rnotor weakness or 

deficit. Of these six patients. five of the patients did not experience vasospasm. One of 

the exclusion criteria for the study stipulated that the participant was not currently in 

clinicai vasospasm, there fore the existing li mb weakness was attributed to other causes 

such as a deficit from the initial subarchnoid bleed. or from an intra-operative 

complication such as stroke or rebleed. Of the 5 patients who had an initial deficit with 

limb motor power and no vasospasm, 4 also had a documented neglect. 

Neglect is not part of the standard neurological record. however it is one category in 

the stroke scale and during the study the nurses were required to assess it. Neglect is 

observed in patients who ignore or do not pay attention to one side of their body when 

they receive stimulation that is visual, tactile. auditory. Neglect can also be observed 
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nmong patients' who completely ignore one half of their body. and behave as if  i t  

doesn't belong to them. 

In the qualitative data the nurses docurnented six tirnes about the presence of neglect 

demonstrated by the patient. Some exarnples of this documentation are as follows. 

Right side sironger ~ I I Z  le$- cpery kfi side I I C I ~ ~ P C I .  

Proformi left si& ivetlkmmY neglect. 

It  is relevant to note thiit the nurses never documented in this cate_gory if  the patient 

was normal, or had no deficits. This demonstrated that LOO% of the time the observations 

were documented were that of abnormal findings. There were five patients who were 

observed as demonstraiing neglect and none of those patients experienced vasospasm. It 

can be hypothesized that neglect does not contribute to the diagnoses of syrnptomatic 

vasosprism. 

Facial Movemen t 

The ability to move the face in a symrnetncal fashion was also commented on in the 

qualitative data. Table 43 demonstrates the summary of facial weakness indicated 

through the qualitative analysis. 

Table 43 

/ Comparison of facial weakness observeâ at the onset of the patients entering the 
study to those who developed a weakness during the study 

The deteçtion of a facial weakness is not pan of the standard neumlogical record, 

Facial movement 
Facial weakness 
exist at the onset 
Facial weakness 
developed 

2 

No Vasospasm 
2 

Total number of patients 
4 

Vasuspasm 
2 

1 1 
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however it  has been noted and documented by the nurses. The stroke scale does have a 

cornponent to assess for a facial weakness. Nurses were found during the study to 

comment on a weakness of the eyebrow that was attributed to the ptereonal nerve k ing  

affected in  tra-operatively. Therefore an y documentation that stated the patient had a 

weakness with the eyebrow or stated 'slight wraknrss' was not included in the anlilysjs. 

The two patients who upon entering the study had intact fxial movement and dzveloped 

a detïçit. had clear documentation from the nurse reyrding weakness of the lower face. 

. . .sonle facial palsy noted with L side ie. Slio\vi~ig rertlt. slight wroknrss to moittlt. 

. . . niild R facial droop ro r eye and ciirrk.. 

Given the limited qualitative data available i t  is not possible to hypothesize the role of 

füci a! weakness in detecting clinical vasospasm. 

Extraocular ~Movements 

The nurses observed deficits in extraocular rnovements and documented this in the 

progress notes 7 times. The nurses did not document nonnal findings about extraocular 

movements in the progress notes. Of the three patients who were found to have a deficit 

with extraocular movements 1 of these patients experienced clinical vasospasm. The 

assessment of extraocular movements is not part of the standard neurological record, 

however it is a category in the stroke scales requires assessment. With the data available 

in the qualitative analysis no hypothesis can be made regarding abnomal extraocular 

movernents and the role in detecting clinical vasospasm. 
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Visuril Deticit 

I'hc standard neurological record requires the assessment ot' puptl size and reaction to 

l iehi .  however there is no requirement for the assessment of the patientes ability to see in  

al1 visual fields. The stroke s a l e  does require this assessment be conducted and 

doçiiinenied by the nurse. In the nurses' progress notes thc presençr of a delicit wüs 

docilnienteci on two patients for a toial frequency of 6 notations. There was no 

documcniarion in the progress notes that indictited the patients' tïndings as normal. For 

this c r i t c~ory  the documentation thrit a-curred in the nurses notes was 100% related to 

ahnormal observations. Two patients who were çornmrnted to have deficit in this 

ciiirgory both were found to experience vasospasm. It can be hypothesized that a visual 

deficit plays a role in the detection of symptomatic vasospasm. 

Fluctuation versus Stability 

One general category became evident through the content analysis. was the trend in 

neurological status and was noted as fluctuating or unchanged. The nurses' documented 

the patients' status as being unchanged or stable 91 times. and fluctuating 14 times. 

Patients could have documentation throughout the study of k ing  stable at one point and 

fluctuating at another. It is important to understand the documentation by the nurse may 

be in the context of the one shift the nurse is working and assessing the patient. These 

comments do not provide a view of the patient outside the particular nurse's shift, and 

whether the patient is stable or fluctuating from the day before, or compared to prior 

iissessmenis. Examples include: 

Ntw rostntits jllccruuting over &v. 

Nowosttrtlis flrtcttrnring over uiglzt. 
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The nul-ses who are ai the bedside for observations 14 hours e x h  da?. hold the 

responsibility to detrct these changes in the patient. to leüd to üppropniitc diagnoses and 

trcatrnent of the patients' problem. Of the 6 patients who had fluctuation documented in 

ihe nurses progress notes, 4 were diagnosed with clinical vüsospüsm. It is aiso possible 

thlit patients in this study had changes or fluctuation in  stirtus. withour the nurscs using 

the c x ~ t  term to document this. There is evidcnce of tluctuation i n  the nurses' notes in 

th<: uteguncs eye opcning. best verbal response. best moror responsr. and motor 

strength. At times when the nurses document the stability of the patient their note may 

summünze the neurological assessment as evidenced in  this comment. 

It ran bc hypothesizsd that a fluctuation in neurological status plays a role in the 

dctection of symptomatic vasospasm. It is clinicülly relevant that the nurses observe and 

document changes in the patients and provide a picture of the patients' status that may 

not be evident in the standard neurological tool. 

Cornparison of the Two Scales 

The researcher thought it  would be relevant to compare the standard neurological 

record to the stroke scale. When the documentation regarding a cornparison of the two 

scales was analyzed one trend detected was the difficulty patients had in completing the 

required tasks needed for the stroke scale. The following examples indicate the nurses' 

documentation for the five patients who experienced this problem. 

Dificidi ro complrre NIH assessmenr d4 poor participation. 

More «lrn t o d q  participating more todq  with stroke stildy. 



Coitriilries ru rrfitse ut ri~iies ro pwticipate in NIH stiifi. 

The documentation never retlected the observation that the patients wçre unable to 

participate with the standard neurological record. It should be noied ihat the investigator 

was never iipproached about a situation where the patient or family rnernber no longer 

wished to participate in the study. 

The second trend that occurred when analyzing the cornparison of the two scales was the 

documentation noting neurological changes associated with the stroke scalr. but not with 

the standard neurological record. 

At niglrt patient obeying coinnrands chring stroke scale ussesmreitr howcver qiiitr 
drowq*. cit OZ00 msessrire~tt m r  follnuirtg commands. GCS rcmciit~rd r~citcli rlie srnie. 

. . .lefi anJi dri j  arid lefi side ~vrak~iess ... received 250 cc Pe~ttuspw und iniprovemenr 
wred in lefr sided arnz and leg weakness-no lefi ann dnfi and 110 fer ley oraria noted, 
iwior strengrh lefi leg iniproved, ie. No drip for 5 seconds.only l r j  facial droop noted 
at lips when asked ro show teeth and smile. Lefr-sided neglect nored d ien  asked to 
.syuee:e borlt Iiands ar same rinie. 

Droivsy rurlier today however more awake and CO-op tltis evening. ..inconsistencies 
noted wirh certain aspects of stroke scale assessnrent-please re fer ro sheet. 

...fl uctuated earlier in slzifl ... eorlier in am stroke s d e  sliowed deterioration 
compared to previous shifi. See NIH stroke seule. Patient improved over course of the 
day . 

... on NlH study unable to think of name for object 'Hammock" othenvise 
icnclzanged. 

Of these 5 patients ihat had changes documented in the progress notes the stroke scale 

appears to detect clinical vasospasm prior to the standard neurological record. It is 

clinically relevant that with additional assessment using the stroke scale, three patients 

had symptorns detected earlier that would have been the case i f  only the standard 
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neurological record was used. Subsequentl y these three patients werc diagnosed wi ih 

clinical vasospasm. These results require further investigation and will be analyzed in  the 

quantitative analysis. 

On one occasion. documentation by the nune indicüted the neurological record 

showed changes. however no changes were reponed for the stroke scales ris indiçcited 

herc: 

NlH s c ~ t l c .  slrort*s r t o  deficirs. GCS 13-15. 

The scales Cor this panicular patient were reviewed and the patient actually demonstr~tcd 

changes in alenness in both scales at the sarne time according to the scales. Ln this 

instance information in the nurses' progress notes and thüt noted in the scüles appeared to 

be contradictory. 

Non-Specitïc Chrinoes in Level of Consciousness Not Included in Either Suie 

The final category that became evident during content analysis were comments in the 

nurses' progress notes that were not addressed in either the standard neurological record 

or the stroke scale. In Table 44 a summary is provided to demonstrate the thirteen 

patients who were observed to have non-specific changes that were not included in the 

neurological record or the stroke scale. The table summarizes the patients' behavior into 

three groups: restless. impulsive and unusual. These behaviors are be discussed in detail. 

The table indicates which patients experienced clinical vasospasm and what their GCS 

was for the shift leading up to the nurses' documentation. The nurses progress notes can 

be written as a shift summary, or c m  be written to document an event. Therefore it was 

deterrnined necessary to review the GCS scores from the quantitative data to provide a 

picture of the GCS for the shift the nurse was caring for the patient. 



Table 44 

Thirteen patients out of thirty demonstrated non-specific observations that were not 

included in either the neurological record or the stroke scales. Of these thirteen patients 

nine experienced clinical vasospasm. Of these nine patients two demonstrated non- 

specific changes and continued to score 15 on the neurological record. The remaining 

patients showed non-specific changes in level of consciousness and a decrease in level of 

consciousness on the standard neurological record. According to the nurses notes the 

patients who demonstrated non-specific changes received a diagnoses of clinical 

vasospasm ranging from approximately five hours to five days after the initial onset of 

1 

A summary of patients' observed to have non-specific changes not included in the standard 
neurological record or the stroke scale and in order of presentation in the study I 

5 14 fil 

Patient 
Order 
i 

6 
7 
s 
9 

Unusual Res t less 

4 
4 

4 

GCS score - 

14-15 
7 - 
3 
3 

Impulsive 

4 

Vasospasm (+ = yes, j '  
- = no) 4 

1 
I 

14 
14-15 
13 

4 

+ 7 

+ f 
I + 
1 

d 

4 

\i 1 
d 

/ 14 

13 
13 
15 

+ 
! 

+ 
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thcse symptorns. Ii cün be hypothcsized that these non-specific changes are relevant 

to the diagnoses of clinical vasospasm. 

Rest less 

Onc [rend depicted in the data wüs of patients' resilessness. Quotes from the notes are as 

In some situations the nurses documented thei r observations regarding the patients' state 

in more detail. 

Parier if coitjitsrd, i7e? lirrle short-temr nienroc Putirnt piilleci oitr nasogns~ric rirbe, 
t q i n g  to ptdl off oxyge11 and touching drains. 

Patient dro wsy - roiïses ro speech. Restless at times - requires a m  restrain - 
artenlpting ro remove nrteriul fine and extemal ventricular drain. Poor memory. 
Doesn't know she had surgery. Unable to focus on stroke scale well ... 

In total eight of the thirty patients were observed as k ing  resiless in some form. Of 

those eight patients five patients were diagnosed with clinical vasospasm. It can be 

h ypothesized that restlessness plays a role in the detection of symptomatic vasospasm. 

This is a clinically relevant finding parùcularly when one considers the fact that 

restlessness is not part of the standard neurological record which the nurses' use as the 

standard neurological assessrnent tool. 



Unusual 

The follouing notations are documentation of observations in five patients whose 

dsrnonstriiied unusual behavior that is not detected in eithçr the neurological record or the 

(.)riru red 10 tliree sphrres.. .Inupprupriare ut rinres, pitlled ort r intr~~venatrs srating 
'rlie.~-r it-us a hioiihlrliee in i f ' .  NIH urirenicrrkcrble. And Inter wirh die sanie purierit: ur 
I300 Iiitshunri upprouclied nurse witii concents parient agirarion nrid concenis re: 
p r i t * i r  I <ic*c*rcsiri,g belruvior. This is uppurerrriy out (4. drurczcrer jur rliis parie~ir. 

C r m i  check i?micully rtnchanged Parirtrr ' s  hiisbund sruird Iie juitnd parielit irrrproiwl 
cogiiirivriy. Parient rerriains drowsy but rocisubie. Once arvake - quite alrrt & 
rdxrriw tu jUrriily. Ditring checks. putient semicd tu be Iiurder tu keep aivcike. Nord 
ro k a w  occasional odd behavior ie. Spooning hrr niilk while container lid sri11 clorrd. 
Fnririly srmd rto udd behavior. Pt. seenied tu move nbntprly rvhen she is aivake. .. 

GCS = 1.5, rcmnirzs inappropriate. picking ut air. licking fingers- see crani shesr. 

These five patients demonstrate unusual behavior that is detected by the nurses and 

documented in the progress notes. The common trend with these patients is that the 

be havior observed cannot fit neatl y into a category of the neurological record or the 

stroke scales. Some of the patients are noted to be restless, others demonstrate a possible 

perceptual difficulty, and another is found to demonstnte an inappropriate feeling of 

ruphoria. It is relevant to note that two of the five patients were assessed as having the 

best score on the GCS dunng the observation of unusual behavior while the other three 

patients demonstnted changes in the GCS. Of the thirty patients in the study 5 patients 

had obscrvaiion of unusual behavior and each of these patients expenenced clinical 



vasospusm. 1t could be hyporhesized that unusual behavior plays a role in the 

diagnoses «I sympiomlitic vasospasm. 

Impulsive 

The Id lowi ng exnmples wi l l illustrate funher documentation of the nurses' observations 

ihai clcnioiisti-aie impulsive behavior and are no[ captureci i n  eithcr assessmrnt scalr. The 

Re..srl~.ss (1, i t igl i t .  bolriiig olct of brd wirli sliylir aggrr.s.stoit. Pusey juckrt. Orieiited tu 
r i w  .spii~~rc.s. GCS = Id. .  .pu tient poor short temr trieniory and inappropriute at tintes. 

Thcse patienis demonstrair changes in the level of consciousness such as drowsiness. 

and behaviors of aggression and impulsiveness. The chans were reviewed for the two 

patients that were documented as king  impuisive, and it  was found that different nurses 

had provided each of these descriptions of the patients'. Of the thirty patients in the study 

three patients were observed as king impulsive. Two of these three patients were 

diagnosed with clinicai vasospasm and one can hypothesize that the demonsiration of 

impulsive behavior has a role in diagnosing symptomatic vasospasm. 

One patient demonstrated under activity with behavior as the nurse's progress notes 

indicate: 

Sturing ut ceiling. .. vague look, not talkative 

This patient demonstrated opposite behavior to those who were restless, or aggressive or 

impulsive. This patient dernonstrated this behavior throughout the entire hospital stay. It 
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was bslieved ro be his nature to be quiet. and detached. He did not experience clinical 

Summary of Qualitative Analvsis 

This anal ysis of the qualitative data provides further insight into the patients' 

neurological condition. Table 45 represents a summary of the hypotheses that have been 

grrierateci irom the qiiiili tativc analysis. One aspect that ernerged reinforcing this point is 

the observations by the nurses' of non-specific changes that were not addressed in the 

standard neurologiçal record or the stroke scale. It is suggested that these changes may be 

relevant to the diagnoses of clinical vasospasm. 

Table 45 

!SummaryFhyporheses generaled from the qualitative data 

1 1. 1 It can be hyporhesized that drowsiness plays a role in the diagnoses of clinical 
vasospasm. 

/ 2. ( Ii can be hypothesized that the patient's decrease in ability to remain fully oreinted 

) 3. 

plays a role in the detection of syrnptomatic vasospasm. 
It can be h ypothesized that the patient's inability to obey may play a mie in the 

4. 
detection of symptomatic vasospasm. 
Itcanbehypothesizedtheobservationofalimbdnftinapatientplaysmajorrole 

5. 
in the diagnoses of symptomatic vasospasm. 
It can be h ypothesized that pupil size does not play a role in the detection of 

6. 
cl inical vaospsasm. 
It can be hypothesized that neglect does not contnbute to the diagnoses of 

7. 
symptomatic vasospasm. 
It can be hypothesized that neglect does not contribute to the diagnoses of 

8. 

9. 

symptomatic vasospasm. 
It can be hypothesized that a fluctuation in neurological status plays a role in the 
detection of symptomatic vasospasm. 
It cm be hypothesized that restlessness plays a role in the detection of 

10. 

I 1 diagnoses of symptomatic vasospasm. 

s ymptornatic vasospasm. 
It couid be hypothesized that unusual behavior plays a role in the diagnoses of 

11. 
symptomatic vasospasm. 
One c m  hypothesize that the demonstraiion of impulsive behavior has a role in the 



When cornparmg the standard neurological record to the stroke scale. the observaiion 

of 1 irnb dri ft  is suggssted to be a key assessment for early detection of clinical vasospasm. 

Limb drift is required assessment of the stroke scale and it  can be suggested that this 

should bc ddcd  to the standard neurologiçal record and made part of the standard 

neurological ossrssrneni record. The thrmes of iluctuating level of consciousness. 

drowsiness. dscreased lsvcl of orientation, and visual deficit al1 are suggested to be 

relevant in the di;i=noses of di nical vasospasm. 

It çan be sugp t ed  that nurses' often replicate information unnecessarily as the 

observations documenicd in the progress notes are currently contained in the GCS. which 

is the standard asscssmrint tool. and a permanent record of the chart. The informaiion that 

is l i  kely relevant to capture in the nurses' progress notes 1s in relation to trends in the 

patients' behüvior or observations noted by the nurses'. It is sugpsted that nurses should 

avoid replication and allow them time to focus on documenting findings that demonstrate 

trends of detenoration or improvement in the patients' neurological status. 



Discussion 

introduction 

The Nursing Model of Hospitalization Events pmvides a fnmework to analyze 

patients who have experienced a subarachnoid hemorrhage (SAH) (Smith. 1998). 

Typiçally these patients are admitted with the sudden onset of the acute illness. For those 

w ho experiencc a SAH the need for 24 hour nursing and medical care is essential 

(OropclIo et al. 1996). Smith clearly depicts the nursing role and process as being both 

col laborative and independent. Patients who experience a SAH are at nsk for the 

complication of vasospasm. Haley. Kassell. and Tomer found that three months 

fol low i ng a su barac hnoid hemorrhage that vasospasm was the primary cause of disabi li  ty  

and death for 7 5 8  of the population ( 1993). The early detection of clinical symptoms of 

vasospasm is critical as it leads to prompt intervention (Armstrong, 1998). One key 

component to the nursing process is ongoing assessment. diagnoses, and evaluation of the 

nursing care chat is provided (Smith). The acute phase of illness of a patient who has 

expenenced a SAH and is at nsk for vasospasm requires frequent repetitive neurological 

ûssessment (Hickey, 1997). Smith delineates the independent role of the nurse in 

observation and detection of symptoms. Smith also points out that nurses' need to 

understand the significance of their observations and report these to the physician. 

Wamell ( 1996) agrees that a key role for the nurse is to notice changes in neurological 

status of patients and notify the neurosurgeon. Once the neurosurgeon is aware of 

changes in the patient's status then further collaboration will occur as the patient is 

provided wi th ongoing rnedical and nuning interventions (Counsel, Gilbert. Sni vel y, 

1995). It is important to point out that while the medical care is altered it is  the nursing 
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xsessmctits that wi l l moni tor the effectiveness of the medical care that has been 

instituted (Mitchell & Gallucci, 199 1).  

It becomes evident that the independent nursing action of assessing the patient is a 

s~gnifiçant role in the care of patients who have experienced a SAH. Rusy (1996) 

commcnts that i t  is the ongoing assessment by the nurse that is required to detect changes 

uf sympromotic vasospüsm, however little in the Ilterature can be found on what the 

neurologictil assessment should entüil. The standard neurological assessment. which 

çonsists pn marily of the GCS, was compüred to the stroke scale to determine if the stroke 

sçale would detect symptoms of vasospasrn earlier than the standard neurological record. 

It is relevant for the nurses who conduct the key assessments on patients 24 hours a day 

that the assessments provide the optimal information regarding the patients status. 

There wrre thirty patients entered into the study and of those thirty patients fifteen 

were subsequently diagnosed with symptomatic vasospasm. The quantitative analysis and 

the qualitative analysis were both conducted and results analyzed in relation to the 

absence or presence of vasospasm. Although there were no significant differences 

between the vasospasm and non-vasospasm groups. several results suggest clinical 

reievance. 

Ullman & Bederson (1996) articulate that symptomatic vasospasm may be 

charactenzed by general changes in either level of consciousness or a focal deficit. The 

GCS or the standard neurological record typically focuses on the assessment of the brain 

as a whole (Jennett & Teasdale, 1977). The stroke scale was designed to provide a valid 

assessment and ensure localization of functions would be detected in using the scale 

(Brott. el al. 1989). The results will be discussed with emphasis on focal and generalized 



changes in neurological status. 

Thc focal changes that are discussed include motor strength. verbal responses, 

Iünpuagc. facial movement, neglect, pupil size and reaction. extriiocular movements. The 

generalizcd responses that will be funher analyzed are level of alertness, best verbal 

rcsponse. bcst niotor response, trends in fluctuation or stability of neurological stütus and 

t hc non-speci tic changes in neurological stütus that were not found in either the standard 

neurological record or the stroke scale. 

In gcneral. results were found to have clinical implications regarding the nurses' 

observations and documentation. It became evident that nurses at several times were 

unable to assess the patients and documented the items or categories as untestable. It wüs 

also found that the nurses frequently duplicated documentation on the standard 

neurological record and in the nurses' notes. The researcher felt it was an imponant 

nursing issue therefore it was analyzed and the categories of duplication of 

documentation and observations of untestable items will be discussed. 

The main hypothesis: 

"Patients experiencing symptomatic vasospasm will have changes in  neurologic 

status detected earlier when nurses use a stroke assessment twl compared to the 

standard neurological assessment protocol" 

was rejected since no statistically significant differences existed between the non- 

vasospasm and vasospasm groups. The retrospective quantitative analyses combined with 

the qualitative data are discussed in order to address the cornparison of the two scales for 

early detection of symptomatic vasospasm. Several clinically relevant issues related to 

the Findings will be discussed and implications for nursing will be highlighted. 



Su?-stions for future nursing research will also be provided. 

Discussion of Focal Findinss 

The main components that will be discussed in the focal findings are the motor 

strength and ftinction. verbal response, language, facial movement. visual deficit. pupil 

sire and reaction. iind extraocular rnovements. The repetitive documentation of the focal 

Ïindings wll also be addressed. 

Motor Strength and Function 

Thc standard neurolo_eical tool assessed limb strength using a r ü n g  of strong, 

moderate. and weak and abnormal posturing, no response and flüccid or spüstic. The 

stroke scale definrs the difference in each limb function, as being no dnft, dnft. can't 

resist grüvity. no effort against gravity, and no movement. 

The prospective review of the standard neurological record and the stroke scale 

included ünalysis of the maximum score, minimum score, maximum positive and 

negative changc, and range of each limb strength and showed no significant difference 

between the non-vasospasm and vasospasrn groups. The quditative data demonstrated 

thai 7 patients had a fluctuation in motor strength. Of the 15 patients who expenenced 

vasospasm, 6 patients demonstrated a fluctuating motor deficit according to the nurses 

progress notes. Of those 6 patients the nurse documented either an ami or leg drift in 5 of 

the 6 patients. The sixth patient was recorded as having an arm and leg weakness 

however no drift was docurnented in the nurses' notes. The observation of a limb drift 

was a clinically relevant finding in the detection of clinical vasospasm (Campbell & 

Edwards. 1997). 

The standard neurological record requires the nurse to detemine if the patients limb is 
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strong. moderate. or weak. These descriptions of limb strength are vague and can 

offer vünous in terpre tations to each clinician. The standard neurological record dms not 

require the nurse to assess a limb drift. At times the nurse rnay indicate a drift on this 

record. however if the nurse does not document the presence of a drift. it remains 

unknown i t' the rissessrnent has been conducted. The descriptions of limb function 

providcd by the stroke scale offer clear guidelines to document the patients' strength, and 

inçlude the rcquired ltssessment of a limb drift. Based on these differencrs in the scales. 

and the resul ts of the qualitative analysis it was deemed essential to compare these two 

çatcgones to determine the consistency of the assessrnents documented. 

A prospective analysis was completed to review limb strength and can be found in 

Tables 26 - 29. When reviewing the data for the nght a m  strength. there were 33 

observations of a limb drift king present on the stroke scale. Of those 33 observations 

for the  nght arrn. there were 1 L concurrent observations documented as moderate 

strength and 22 documented were strong according to the neurological record. A similar 

finding occurred in relation to left arm strength. There were 39 observations recorded in 

the stroke scale that indicated the patient to have a left arm drift. Of those 39 observations 

for the left a m  strength, 19 observations were documented as modente, and 20 were 

docurnented as strong according to the neurological record. The discrepancy in these 

findings is a concern when the qualitative data suggests the importance of detecting a 

limb dri ft in relation to clinical vasospasm. Bader, Watson, and Ski llrnan (1997) highlight 

that a focal weakness may occur in the arm or leg and is dependent on which cerebral 

vesse1 is involved in vasospasm. 

When reviewing the data for ieg strength and function similar results were found. 
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Therc were 14 observations from the stroke scale detecting a nght leg drift. Of those 

14 observations, there was concurrent documentation in the standard neurological record 

that scored the right leg as being weak 1 rime. modente 11  times, and strong 3 times. The 

left leg observations in the stroke scale demonstrated a les drift 37 times. When 

compared io the neurologicül record. the concurrent observations recorded were weak 6 

ii mes. modcraie 9 iimes. and strong 22 times. 

Therc arc times for eaçh of the limb function assessrnents where the patient was 

observed to be weak according to:the standard neurological record and was documented 

as no dtift in the stroke scale. The reasons for the discrepancies are unknown however 

may requirc further investigation. 

The stroke sçüle requires a specific assessment to be conducted on the patient. It 

includes am and k g  drift as an essential pan of the assessment of limb srrength. The 

stroke sçale also includes specific guidelines for scoring the patients limb strength. The 

dcfinitions and scoring are: 

No drift: no drift 

Drift: limb holds but drifts down before full time count, does not hit bed or other 

support 

Sorne effort against gravity: limb cannoi get to or maintain limb, drifts down to bed, 

but has some effort against gravity 

No effort against gravity: Iimb falls 

No movement: no movement 

For each of the individual limb strength assessments there are discrepancies that exist. 

Of key importance are the discrepancies that occur when the patient has been observed to 



have a limb drift. Campbell and Bell (1997) state the findin? of a limb drift is 

sijni ficant in detecting of vasospasm. and is necessary for the nurse to observe. It can be 

suggestrd that the standard neurological record should have the terms strong. moderite 

and weak to be replaced with ternis that are more descriptive and less vague. The tems 

drift and no drift at minimum should be added to the standard neurological record. The 

iTamework provided by Smith's ( 1998) highlights the importance of the nurses' 

iiidcpendent role of assessing the patient and bringing sipnificant results to the 

ph ysician's attention. It is relevant that the nurses provide a clear description of the 

patients' neurological findings when considering the diagnoses of symptomatic 

vasos pasm. Table 46 reflects the existing motor assessmen t in the standard neuroloeical 

record. and recommended changes. 

Table 46 

t Strono 
I 

1 No Drift 
1 

I 

Demonstration of existing descriptions in the standard neurological record 1 
and recornmended changes. 
Existing Descriptions 
Arms 

Recommended Changes 
Arms 

Moderate 

1 Extension-Abnormal 1 Extension-Abnormal 1 

Drift 

Flexion- Abnomal 

No Response & Flaccid No Reswnse & Flaccid 

Weak Can't resist gravi ty T 

No effon against gravi ty 
Flexion-Abnonnal 

Strone No Drift 
1 Moderate 1 Drift ! 

Weak 

Ex tension 
No Response & Spastic 
No Response & Flaccid 

Can't resist gravity 
No effon against gravity 
Ex tension 
No Response & Spastic 
No Response & Flaccid 



Verbal Response/ hnguage 

The presence of a dysphasia. or difficulty with language has been noted in the 

Ilterature to be one of the findings related to symptomatic vasospasm (Kongable. 1996). 

The standard neurological record requires the best verbal response to be assessed and 

docurncnted and is more retlective of a generalized change in neurological status. The 

strokc scale does incorporate the focal assessment of the presence or absence of 

dysphasia and requires the nurse to conduct the assessment. 

The prospective analysis of the category language in the stroke scale demonstrated no 

signi fiçani statistical di fference between the vasospasrn and non-vasospasm groups. 

Robinson ( 1992) highiighted the pmblems that have arisen when recording the 

observations of best verbal response from the GCS. Robinson pointed out that patients 

çould be fui ly oriented. however, may experience dysphasia or be intubated and therefore 

would have no verbal response. A cornpanson between the best verbal response and 

Ianguage was completed in the prospective analysis. There were 18 observations that 

indicated the patient was mute according to the stroke scale, and was fully oriented 

according to the standard neurological assessment record. One could speculate that these 

patients were able to respond to orientation questions by nodding or wnting the 

appropriate responses. This discrepancy highlights one of the problems known to exist 

with the standard neurological record. There were 35 observations of patients noted to 

have rnild to moderate dysphasia, and 11 observations that indicated a severe dysphasia. 

Those observations were concumntl y documented on the standard neurological record as 

observations of confusion. Based on this information it is unknown if the patient is 

dysphasic. or confused or both. Again, in terms of providing a detailed focal assessment 
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tool. the standard neurological record lacks in  this perspective. 

Ln the retrospective analysis the category of language detected an early major change 

for one patient who expenenced vasospasm (refer to Table 35). Given the lack of 

signi ficance in the results in  this category. a change in the standard neurological scale 

çannot be suggested, however. the issue should be funher analyzed to provide significant 

data. As mcntioned by Bader et al (1997) those who expenenced an aneurysm of the left 

middle cercbral anery may experience dysphasia dunng vasospasrn because this vesse1 

supplies blood to the area of the brain that controls speech. 

Facial Movement 

Boih the quantitative and qualitative data analysis provides no significant difference 

hciwccn the non-vüsospasm and vasospasm groups. The quantitative analysis was 

hindered by the invalid assessments that occurred in this category. There was repeated 

rvidence that the nurses were scoring a weakness of a patieni's eyebrow as a minor facial 

weakness. The weakness was comrnonly aitributed the ptereonal nerve k ing  affected 

dun ng the operative procedure (Greenberg, 1997). Dunng the observation p e n d  the 

reason for the weakness around the eyebrow was explained to the nurses by the medical 

staff. However, the researcher did not want to correct the nurses' documentation of the 

stroke scale dunng the observation pend in order to prevent bias of results occumng. 

The onset of this weakness of the eyebrow required no additional nursing or medical 

care, and therefore the researcher detennined the patient to be safe and did not intnide in 

this component of the assessment. This area should be investigated funher as Ullman and 

Bederson (1996) comment on the need to observe for the onset of new focal deficits 

related to the vessels involved, which can lead to facial paresis or weakness. 
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In order for the nurses to benefit and leam from participating in rhis project the 

rcscarclitx will endeavor to make the following infornation available to the nurses. Ftrst 

ihc nurses need to be üware of the results of this catesory. including the detinitions for 

cach ut' thc I ~ V C I S  of fxid weükness that exists in the strokc scde. Sccond. the researcher 

u i l l  Jc\,c.lop n poster for the nurses on the unit with the following information: 

C'linicd ;isscssmcnt of füçial nerve strength. 

.-\nüromical corrclütes rclated to upper and lower motor facial ncrve palsies. 

Tlic anatomicd role of the ptereonal nerve intn-operatively. and trs çlinical findings. 

This poster could bc left on the unit as a resource for nurses anci can be used when the 

cli nical issilc ciri ses. and the leami ng requires rein forcement. 

Neolect 

Ncglcct is ti category that is contained within the strokc scale. 2nd is not a component 

o f  the standard neurological record. In the prospective quantitative ~nalysis the category 

of neglect demonstrated no sipificant statistical difference between the non-vasospasm 

and vasospasm group. 

In the retrospective analysis the category of neglect was never demonstrated to detect 

an early major change in relation to the absence or presence of vasospasm. A sensory 

deficit was found in one patient as detecting an early major change in relationship to 

vasopsasm. Sensory changes or deficits are one of the criteria for neglect. The qualitative 

ciniilysis showed in the nurses' propress notes there were five patients who demonstrated 

a neglect. and none of these patients experienced vasospasm. Based on this information it 

cm be hypothesized that neglect contributes little to early detection of clinical 

vasospasm. Bader et al (1997) state that neglect c m  be one of the focal symptoms of 
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vasospasm. however. many authors do not cite neglect specifically as a symptom of 

vasospasm (Baker & Heros. 1990, Campbell & Edwards. 1997. & Flynn. 1989). 

It is relevant to note that in the nurses' progress notes. the documentation regarding 

neglect was recorded as übnormal 1 0 %  of the time. The qualitative analysis shows that 

the nurses did not record observations of neglect if the patient wris assessed ris having no 

deficit in this area. 1t is usual prrictice for the nurses to document neglect in the progress 

notes if i t has been detected. It is unknown if the nurses' were recording the observation 

of neglect becüuse the assessment to detect neglect is required by the stroke scale. The 

unanswered question 1s. "WiIl the deficit of neglect always be detected without the 

prompt for the üssessrnent existent on an assessrnent tool'?" This would require funher 

investigation to answer. 

In general. it is significant that nurses remain astute and detect symptoms of neglect in  

their patients. The assessment of patients lends to proper nursing care and assistance that 

patients require (Smith, 1998). In order for nurses to assist the patient in activities of 

daily living. the presence of neglect must be identified and incorponted into the care 

provided. 

Visual Defici t 

A visual deficit is not a required assessrnent for the standard neurological record, 

however, it is a specific category contained within the stroke scale assessment. In the 

both the prospective and retrospective quantitative anal ysis a visual deficit demonstrated 

no significant statistical difference between the non-vasospasm and vasospasm gmups. 

The literature commonly refen to focal changes occumng during vasospasm however 

Baderet al (1997) referred specifically to a one-sided visual field deficit that can occur. 
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The qualitative analysis demonstrüled that the nurses did not document in the 

progress notes whrn  the patient was observed to have no deficit. There wcre six notations 

in  total regarding visual defiçits. This represents a small portion of documentation nottd 

in  the nurses' progress notes. 

The data do not support adding this as a category to the standard neurolo~ical 

rissessrnent record. Howcver. i t  is relevant thrit nurses detect these changes and assi st the 

patient who will be adjusting to a change in their usual Lùnctioning. The needs o t  the 

patient are determincd by the assessment conducted by the nurse. and plans of a r c  that 

are collriborative betwsen the nune and the physician (Smith. 1998). 

Pupil Size and Reaction 

Pupil size and reaction is a component of the standard neurological record. It is a key 

assessment required when patients are assessed with the pnmliry concern of inçrrasrd 

intriicranial pressure (Hickey. 1997). For patients who are at risk for vasospasm the 

physiology that is of imponance indicates a lack of blood flow to particular areüs of the 

brain. instead of a global increase in pressure of the intracranial componenrs (Ullmün & 

Bederson, 1996). Hence, pupil size and reaction was not analyzed in relation to the 

absence or presence of vasospasm. 

Two of the thirty patients were documented in the qualitative analysis to have deficit 

in this area. Both patients exhibited a deficit that was stable, and was caused by reasons 

other than vasospasm. It is, however, important to maintain this assessment and 

documentation on the standard neurological record for patients k i n g  observed for the 

potential of increase in intratranial pressure. 
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Extraocu lar Movement 

The observation of extraocular movements is a cütegory in the stroke scale and is not 

pan of the standard neurological findings. Hickey ( 1997) stated that craniül nerve 

deficits. such as extraocular movement could be ri focal tïnding related to vasospasm. The 

prospective analysis demonstrated no signifiçant difference between the non-vasospasm 

and vasospasm groups. The retrospective analysis showed that this function wns no1 a 

factor in detecting earl y major changes. The qualitative data also demonstrated thar three 

patients hüd 3 deficit in this area and of those three only one patient cxperienced 

vasospasm. It can be hypothesized thüt the ability for the patient to move their eyes in all 

dircctions does not play a key role in  the detection of vasospasm. Further investigation 

would be required to conclude this hypothesis with confidence. 

Repetitive Documentation Reoardino Focal Findings 

Within the observations of focal findings repetitive documentation occurred in the 

areas of pupil size and reaction. neglect. facial weakness. extraocular movements. and 

visual field deficit. These categones are primarily from the stroke scale which is 

anticipated because the stroke scale is developed to deiect more focal findings that the 

standard neurological record (Brott et al. 1989. & Jennett & Teasdale, 1977). The nurses 

never commented on any category of the stroke scale in the progress notes if it was 

normal. One could speculate that the nurses did not document as much with the stroke 

scale as because it was viewed as a research tool and not part of the essential assessments 

required for the patients. 

It will be important for nurses to understand there îs little relevance in documenting 

observations that are not currently recorded in the assessment tool that is k ing  used. 
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Discussion of Generalized Findinos 

The components of the generalized findings that are discussed are level of alenness, 

best verbal response, best motor response. fluctuation versus stability in neurological 

status. and non-specific changes in neurological status. The issue of repetitive 

documentation wi l l  also be addressed regarding the generalized tïndings. 

Level of Alenness 

Paiienrs who expenence vasospasm may exhibit a generalized decrease in 

neurological function (Ullman & Bederson. 1996). The degree of alenness was analyzed 

in the from the nurses' progress notes. Of the thirty patients entered in the study, 14 of 

those patients were documented as being drowsy at some point during the observation 

period, and 1 1 of the 24 patients were found to experience vasospasm. In the prospective 

anal ysis the cütegory level of consciousness of the stroke scaie demonstrated no 

significant statistical difference between the non-vasospasm and the vasospasm groups. 

In the retrospective analysis the level of consciousness category of the stroke sa l e  was 

not found to detect any early major changes. 

The GCS has three main categories that are eye opening, best verbal response, and 

best motor response. All three categories are assessed to detemine the patients overall 

level of consciousness (Jennett & Teasdale, 1977). The standard neurological tool 

consists primarily of the GCS. Eye opening was analyzed prospectively and demonstrated 

no significant difference between the non-vasospasrn and the vasospasm groups. In the 

retrospective analysis eye opening was found to detemine one eariy major change where 

the patient was less able to open the eyes, however the change was not associated with 

vasospasm. 



123  

I t  is rclevant to point out that the documentation tn the progress notes regarding 

eyc opening seemed to be retlective of the patients' fluctuation in status. These recording 

in the progress notes provide slightly more detüil than checking off the appropriate box in 

the siandard neurological record. The fact rhat the patients ability to open their eyes i s  

diminished ai times suggests a fluctuation in status. and the tluciuation is whcre the 

nurses should Cocus iheir attention. Only when the patients' status remained stable would 

cye opctiing be cüptured adequately by the standard nsiirological record. 

Thcre arc some sirnilarities between the siroke s a l e  ciitegory level in consciousness 

and the category of eye opening in the standard ncurologiçal record. The researcher felt a 

cornpanson of the two could provide additional information. Onc of the reasons the GCS 

wüs invented was to describe a patients level of consciousness by bchaviors to avoid 

vape terms suçh as drowsy. stuporous. obtunded. comarose (Jennett LL Teasdale. 1977). 

Many of the observations between the stroke scale and the GCS did coincide. However. 

there were L46 observations where the patients were drowsy according to the stroke 

scale. and opening eyes spontaneously according to the standard neurological record. 

There were also observations where the patients were recorded as k i n g  alert according to 

the stroke scale. and were documented along the entire continuum of eye opening of the 

GCS. The stroke scales provides the nurse with vague ternis to appiy to the patient, 

whereas the GCS gives detailed descriptions for the nurse to use to describe the patient. 

In this category the GCS provides clearer definitions for the evaluation of the patient. It is 

suggested that the addition of this category to the standard neurological record would be 

of no benetït. 



Best Verbal Responsé 

One of the thrcc tnain categories in the GCS that providcs a description of penrralized 

level of consciousness is the best verbal response. When patients' enprnence genrrdlized 

de fici ts in  this arca i t is displayed as confusion or inappropnate verbal responses. 

Coniusirm and iniippropnate responses have been descnbed 3s symptoms ot vasospÿsm 

( Barkcr S: tlcros. 1 O. Flynn. 1989. 8r Bell gi Kon~able. IW6).  The prospective diira 

anal y sis dcmonsrratcd no signi ficant differencc between the non-vasospüsm and the 

usospasm groiips in this response. The qualitative analysis showed t h ü t  of the six 

patients' who rrmained ful iy  oriented throughout the observation pcnod. fivc oi those 

patients did not sxpcnence vasospasm. Thc nurses described in dctail what the patient 

was oncntcd to 2 2 8  of time in the progress notes. Twenty- four of thc thiny patients 

demonstrated a tluctuating level of responses durin? the observation penod. and fifteen 

of those patients enperienccd vasospasm. The nurses did not document any observations 

regarding the stroke scale in the progress notes. The retrospecti ve anal ysis demonstrated 

that the level of consciousness questions detected an eariy major change for two patients 

(refer to Table 36) however nei ther of these two patients experienced vasospasm. 

For the assessrnent of orientation in the standard neurological record it has k e n  the 

nurses' usual practice to ask the patient what their name is, where are they, and what is 

the date. The stroke scale category of level of consciousness questions requires the nurse 

to ask the patient what the month is, and what his or her age is. These categories are 

sirnilar and although neither demonstrated significant differences between the vasospasm 

and non-vasospasm groups the researcher thought a cornparison between the two may 

provide additional information to the clinical picture of the patients. There were 7 
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observations noted whcn the patients answered both questions in  the stroke scale 

correctly but were scored as no verbal response on the standard neurological record. 

There were also 13 observations recorded when the patient was fully onented according 

to the standard neuroloeical record and were found to answer both questions wrong on 

the strokc sçde. The rcason for these discrepancies cünnot be expiaincd without further 

investigation. 

Kongable ( 1996) descnbes general changes in level of consciousness such as 

disorientation or confusion as a symptom of vasospasm. Disorientation is evidenced 

when the patient cannot answer al1 of the orientation questions required by rither the 

standard neurological record or the stroke scale. Disorientation cm occur for a vanety of 

reüsons. such as low serum sodium, hydrocephalus. medication related disonentation, or 

delirium. When a patient demonstrates confusion al1 factors musc be considered and mled 

out prior to accounting the change to vasospasm. The analysis of this category 

demonstrates the difficulties that exist in diagnosing patients with symptomatic 

vasospasm. 

Best Motor Response 

The third main category within the GCS as developed by Jennett and Teasdale (1977) 

is the best motor response. The three components of eye opening, best verbal response, 

and best motor response encompass the three main areas of assessrnent for generalized 

level of consciousness with the GCS. Jennen & Teasdale developed these descriptors to 

reduce vagueness and provide clarity for clinicians. The prospective analysis 

demonstrated there was no statistically significant difference between the vasospasm and 

non-vasospasm groups when assessing the best motor response. The retrospective 
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analysis demonstratrd that the brst motor response was not did not detect an carlg 

major change. This category did not demonstrate signifiant findings related ro the 

detection of earl y vasospasm. 

Thc category of the best motor response for the standard neurological record is sirnilar 

to the çategory of level of consçiousness commands in the stroke sçiilc. When the patient 

is assessed using the stroks sciile the patient rnust obey cornmands which arc: to open and 

dose the eyes. and to grip and release the nurses' hands (Brott et al 1989). The standard 

neurological record has a sprctrurn of motor responses the nurse can use to score the 

patient. The best response is the patients who are able to obey. There is no information 

rcgarding what commands the nurse should request the patient to obey. however it is 

common to request the patient to squeeze the nurses' hands. raise their ürms. or stick out 

their tonguc. There is no standard offered to say how many commands the patient needs 

to follow in order to be documented as the best motor response. The researcher feli it 

would provide further information if these two categones were compared. 

There were 67 1 observations recorded where the patient was scored at the best level 

for both scales. There were 49 observations noted when the patients were obeyng one 

command for the stroke scale and 13 observations where the patient was not obeying 

either command, and yet the concurrent observations on the standard neurological record 

were documented as obeying. There is discrepancy between the observations when 

analyzed concurrently. The discrepancies may be due to the fact that the stroke scale 

provides exact information regarding the assessrnent and how the observations were to be 

recorded. The standard neurological record does not provide this specific information and 

by the vagueness may lend itself to a vaïety of interpretations. It is not unexpected that 
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these issues anse during the investigation given the tact that symptomatic vasospasm 

may present with focal findings and the GCS is primarily intended to assess patients with 

traumatic injury (Jennett & Teasdale. L977). For patients who have suffered a SAH the 

resvl ts suggest the genenlized cornponents of the GCS may not detect the focal 

syrnptoms. This was not statisticall y signi ficant for this study. however. funher 

investigation with a larger sample sizc would be required to funher analyze this issue. 

Fluctuation versus Stabilitv 

There was a trend in the documentation regürding the patients' general neurological 

status and whether i t  was stable or fluctuating. Campbell and Edwards (1997) comment 

that nurses need to assess the patient frequently. often hourly. to detennine changes in 

neurological status in order to detect symptoms of vasospasm. 

Six of the thiny patients in the study were observed to be tluctuating in their 

neurological status according to the nurses' progress notes. Of these six patients who 

tluctuated four were diagnosed with syrnptomatic vasospasm. It is important that the 

nurses' comment on these trends for the shift that they are worhng. As Smith describes 

in the Nursing Mode1 of Hospitalization Events (1998) the nurse provides care for 

patients 24 hours each day. One aspect of nursing care is to ensure adequate 

communication to health care professionals regarding the patients status. Observations 

and documentation regarding the patients' general status remain helpful. 

When conducting the retrospective analysis it became evident that the patients status 

fluctuated frequently. The clinical issue was to define for the analysis what constituted a 

major change which will discussed later. However the issue is reflective of clinical 

practice because it is also necessary to define the relevance of a patient whose status 
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tluçtuates. There wüs no significance between the vasospasm and non-vasospasm 

oroups related to fluctuation and stability. - 
Non-Specific Changes in NeuroIogical Status 

Three main sub-categories that emerged in the findings, which will be discussed here, 

arc restlessness. impulsive, and unusuül behavior. Some of the patients demonstratrd 

more rhan just one of these charactenstic behaviors. For example one patient was 

observed and documented as k ing  restless and also demonstrated uousuül behavior. For 

clan ty purposes the discussion regarding non-speci tic behaviors will be presented by the 

behavior exhibited. and not by specific patients. 

Restlessness is a behavior that neurological patients' dernonstrate. This has been 

evidenced and docurnented in the brain injury population (Hasen. Mal kmus. & Durham. 

1979). Impulsive behavior and aggressiveness are frequently noted along with restless 

behavior. The Ranchos Los Amigo Scale has one level of cognitive functioning that 

describes these behaviors and it is entitled the confused-agitated level (Hagen et al). This 

level describes the patient to have a heightened level of activity, is intemally confused. 

may show bizarre behavior, may cry out or screarn, pull out tubes and be agressive. The 

patient may also demonstrate lack of awareness of surroundings and have a very poor 

short-term recall of event, and is agitated but not purposefully to an exact stimulus 

(Hagen et al). This cenainly appears to be similar to the behaviors demonstrated by the 

patients investigated for early detection of vasospasm. In this study the patients were 

restless, impulsive. pulling out intravenous tubes, nasogastric tubes. and extemal 

ven tricular catheters. seeing bumblebees in the intravenous tubing, picking at the air, 

crawling out of bed, aegressive and needing to be restrained, and bolting out of bed. 
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Thesc examples provide a sumrnary of the nurses' obsewations that were documented 

in the nurses' progress notes. 

The qualitative analysis demonstrated that of the thirty patients eight were 

docurnented as being restless and five of those eight patients were diagnosed with clinical 

vasospasm. This is a significant finding and as statrd previously requires funhr r  nursing 

research to funher define and establish the link of restlessness to vasospasm. In the 

literüturc diffuse symptoms of vasospasrn are desmbed as disonentacion. lethürgy. 

agitation. restlessness (Rusy. 1996). Kongable ( L996) descn bes subtle changes such as 

intermittent disorientation as a symptom of vasospasm. One could sugsest that a patient 

who is intermittently disoriented might demonstrate restless behavior. A litenture review 

secirching stroke. restlessness and impuisiveness found little information. One study was 

conductrd to compare transcraniül color coded sonogaphy to magnetic resonance 

angiogriiphy, and within the population 4 out of 4.4 patients were too restless to have the 

magnetic resonance angiognphy completed (Kenton, Martin, Abott. & Moody, 1997). 

Impulsiveness was another behavior that became evident throughout the qualitative 

analysis. Of the thirty patients entered into the study, three demonstrated impulsive type 

behavior, and of those three, two patients experienced symptomatic vasospasm. 

There was also a sub-category of unusual behaviors and five of the thirty patients 

dernonstrated unusual behavior, and each of these five patients experienced clinical 

vasospasm. This would demonstrate that unusual behavior is relevant to the detection of 

clinical vasospasm. 

These behaviors are also associated with other clinical disorders. The following 

unusual behaviors were observed and documented by the nurses in the progress notes: 



Picking rtt the air, licking fingers 

Spooning the milk frorn a closed container 

A comment by the patient "1 just feel different" 

Thcse bchriviors demonstrate non-specific behaviors. which arc simi lrir to patients who 

cxpericncc seizures. A person who experiences temporal lobe seizures is descnbed to 

have tiiitomütisms (Hiçkey. 1997). Engel ( 1989) dcscnbes these sciziircs as phenomenii 

t h ~ i t  c;in inçlude psychic, autonomic. olfactory. and justatory symptoms. and commonly 

and senstition of sornething rising in the epigastric region. .4utomatisms are described as 

3 coordinrited riutornatic behavior that occurs with an altered levcl of consciousness. and 

iypically the patient is unaware or amnestic about the event (Hickcy R: En@). 

It hns hcen show that people with epilepsy may have a waming that a srizure is 

startins. and i t  is called the aura (Engel). Hickey stated the aura may consist of a visual, 

audi tory. visceral. or gustatory experience. 

It is unknown if the patients' who demonstrated the automatisms were hriving 

seizures. There was no documentation by the nurses whether the patients were aware of 

their behavior at the time. There also were no tests done, such as the 

electroencephalogram to determine if seizure activity was present. 

The patient who talked about feeling different may have ken  expenencing an aura. It 

is also possible that the patient was aware in some form that he or she was not well. or 

was going to become worse. Studies have demonstrated that patients with a decrease in 

level of consciousness are able to perceive thoughts about themselves although not be in 

touch with the extemal environment (Lawrence. 1995, & Tosch, 1988). It c m  be 

suggested that these non-specific chanses in behavior are related to chnical vasospasm. 
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howevcr further investigation would be required to state this with confidence. 

The findings provide the researcher with more questions than answers. and would 

require funher investigation to determine the significance of these behaviors related to 

clinical vasospasm. It has been noted ihat of the thirteen patients. who enpenenced non- 

speçi îïç behüviors. two were found to have a score of fifteen on the GCS and would 

indicate that the patient should have no neurological deticit. None of these non-specifiç 

behaviors are included in either standard neurological record or the stroke scale. It can be 

suggested rhat the nurses should focus on these behaviors when they are present in the 

patients. These behaviors should be observrd and well documented to provide further 

information about the patients' neurological status. The nurses' need to consider ali 

Füctors that may be present when the patient exhibits these non-specific behaviors. For 

example. docs the patient have electrolyte irnbalance or medications in their system that 

mÿy attribute to these behaviors. or perhaps the potential of a seizure exists. 

One aspect rernains clear that these behaviors may go undetected by the nurse if not 

observed closely. This continues to demonstrate the need for astute observation by the 

nurses' dunng the acute phase of the patients illness (Smith, 1998). 

Repeti ti ve Documentation Regardinn Genemlized Observations 

Throughout the qualitative analysis there was a common trend noted of repetitive 

documentation that occurred in level of alertness. besi motor response, and best verbal 

response. The repetition occurred from the observations that are currently contained in 

the standard neurological record and are documented again in the nurses' progrzss notes. 

This dernonstrates the usual practice of the nurses' in their documentation, which follows 

the outline of the standard neurological record. In contrast the nurses seldom documented 
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rcpetitively in the progress notes rcigarding the obscrvations of the stroke scalc. 

Smith ( 1998) clearly descnbes the relevance of the nurse who observes and cares l o r  

the patient during their acutr phase of their illness. Nurses have a legal responsibility to 

document their observations i n  the patient's chart. It would bt: more beneficiiil. and time 

cfficient for the nurses' to document observarions thstt rire unique and provide 

description of the patient thlit the standard neurological record dves not. The rescrircher 

recommends ihat the nurses' change their pracrice of documenting observations in the 

progrcss notes that are already contained in the standard neurological record. 



Observations and Untestable Items 

There were several times when the nurses' noted on either the stroke scale or the 

standard neurological record that they were unable to assess the patient. These notations 

for the specific categories were given the code number nine and considered to be 

untestable items. Goldstein, Betrels and Davis ( 1989) found the items most frcquently 

untestable were neglccr and dysarthria. Lyden et al (1994) found the stroke sctile çould be 

used reliably with novice experts after leaming the assessment. They also demonstnted 

that the categories of atania. Ianguage. and facial weakness had the most variation 

amongst the clinicians. As noted in  Table 23 the frequency of untestable items was much 

larger for the stroke scale than for the standard neurological record. As shown it Table 13 

untestnbie items were not related to the presence or absence of vasospasm. The untestable 

items from the two scales that that will be hddressed are level of consciousness. eye 

opening. level of consciousness questions, best verbal response, motor responses and 

limb strength, gaze. visual field. extraocular movements. The areas of fatigue, headache 

and the patients' ability to cooperate with the assessments became evidenced in the 

qualitative analysis and are explored. 

Heinemann et al (1997) found that level of consciousness, gaze, and visual field 

testing were found to be poor fits, or more difficult to assess due to other factors affecting 

the patients. The quantitative analysis demonstrated no significant ciifference between the 

two scales for early detection of symptomatic vasospasm, therefore the hypothesis is 

rejected. The similarities between the vasospasm and non-vasospasm groups reflect one 

of the reasons for diagnosing patients with symptomatic vasospasm. For example when 
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iesting eye opening of the standard neurological patients were notrd to open their 

cyes spontaneously or to speech. Whereas simi lar testing of level of consciousness using 

the stroke scale showed the items recorded 3s untestable. Furthemore. the category of 

eyc opening for the standard neurological record was nevsr recorded to be untrstablc. 

I'hc strokr scale has the levrl of consciousness ciiicgory Jescribeci by alrrt. drowsy. 

sriiporous. or coma. It is difficult to undersrand how this item would b r  untestable. and i t  

coiild be suggcstcd that they were coded incorrcçtly. 

I r  was also demonstrated that there were untestable i tem for sach levels of response 

using the strokc scale for level of consciousness questions. Heinemann et al ( 1997) found 

this category dirficult to assess consistentiy due to impairments of patients. for example 

riphasia would rniike a difficult component to asssss. Cornpared to the best verbal 

response in the standard neurological record where no untestable items were recorded. 

There wcre no untestable items demonstmted for the component in  the GCS. The stroke 

scale does provide guidelines for scores for patients who were aphasic. stuporous, 

intubated. or poorly able to articulate their speech. These certainly are the common 

abnormal observations for this group of patients. yet the nurses' indicated frequently that 

they were unable to assess the patients. It can be suggested that the nurses' did not recall 

or investigate the options for these codes and hence coded the item as untestable. 

For motor responses assessed there were 40 frequencies of the observation that the 

patients were obeying commands according to the GCS and yet they were concurrently 

untestable cornpared to the stroke scale. Goldstein, Bertels, and Davis (1989) found the 

stroke scale to have rnoderate inter-rate reliability, and found no specific problems with 

this category. The GCS allows for the continuum of the patient to be observed as 
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an yihing frorn obeying comrnands to no movrment. The stroke scale asks for übili ty 

to respond to two simple cornmands and they scored O points if able to obey 2 

commmds. 1 point for one command. and 2 points if unable to obey either comrnand. 

One would think i f  the patient were too drowsy or unabie to understand the commands 

that thcy w u l d  score 2 points. This does not however appear to have consistently bcen 

documcntcd correctl y. 

The anal ysis for eaçh of the four limb strengths was analyzed and cornparcd between 

the two sçalcs. For each limb the standard neurological record indicated no response and 

tlaccid. and the stroke scale was documented as untestable. The higher numbers of 

frequencies occurred when the limbs were documented as weak, moderate. or stronj for 

the standard neurological record and were documented as untestable for the stroke scale. 

Thc stroke scalc tool required a specific assessrnent by having the patient hold one limb 

up  ai a time for a certain length of time, the arms was 10 seconds and the legs was 5 

seconds. One could suggest that if the patients were unable to follow the commands for 

the drift the nurses' might have scored them as untestable. However the guidelines for the 

stroke s a l e  indicate that only if the limb has been amputated or has a joint fusion should 

it be considered as untestable. These guidelines were available for the nurses to refer to 

during the observation period. The scale was tested previously for inter-rater reliability 

and leg strength was found to be an more diable measure of strength than stroke scales 

developed previously (Goldstein, Bertels, & Davis. 1989). It can be suggested that these 

items were not always scored correctly. 

Several times the patients were scored as untestable for gaze and the visual categories 

for the stroke scale. These categories do require patient coopention for the assessment. 
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Heinemann et al ( 1997) found both gaze and visual testing to be more sensitive to the 

patients overüll condition. and Ied to less reliable results. Agüin the guidelines provide 

examples of how to test the patient i f  the patient is not alen enough. These were 

discussed in the educational sessions for the nurses, and the guidefines were available for 

the nurses' and were çlipped to the patients' bedside chan. 

The qualitative analysis also demonstr~ted the difftculty that patients hüd cornpletmg 

the stroke scde. Documentation was recorded noting patients who weren't able to 

cooperate for the stroke scale, or participated with reluctünce. or refused to participate. in 

one observation a nurse commented that the patient was more d e n  and therefore was able 

to participate with the stroke scale assessments. There was never any documentation in 

the nurses' progress notes as to why the patient was unable to participate for the standard 

neurological record. 

One nurse doçumented the observation that the patient refused to participate in  the 

stroke scale assessments at tirnes. It is usual practice for the nurses to document patients' 

refusal to panicipaie in procedures, or nursing care. for patients with a decrease in 

neurological status may be confused and will refuse care such as medications, 

intravenous, tube feeds. Because the stroke scale required more active involvement from 

the patients one could see a confused patients refusing to coopente with the assessments 

There was never any mention brought fonvard to the researcher. during the observation 

period that a patient wanted to withdraw from the study. 

Sevenl patients in the study complained of severe headaches during the observation 

period and this may have contributed to the ability for the patients' cooperatîon or 

willingness to participate with the additional assessment. It was emphasized that the 
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patients could withdraw from the study at any time. Given the patient's intermittent 

refusal to complete the assessments. it is likely that the patients' neurological status 

prevented him or her from coopenti ng. or that a severe headache could limit the 

patients' wi l lingness to panicipate. This combined with the nurses' know ledge that the 

stroke scrile rissessmcnt was not mandatory. becausc it was for resetirch. the strokc s d e  

i tcms may not have bcen ;idequately tested. 

In summary thrit- could be severül reasons for the nurses' high frequency of 

documenting the patient as untestable for the stroke scale. 

1)  The educational sessions may not have provided enough examples of sconng for the 

patients who wcre drowsy. 

2 )  The nunc  simply rnay have forgotten the guidelines taught in the educational 

sessions. 

3) The nurses also rnay have decided any patient who could not cooperate with the 

required assessment was unsuitable for scoring. The stroke scale requires the patient 

to reûd sentences aloud. look at pictures and name thern, identify sensory stimuli. and 

move their legs and arms in a smooth fashion, as well as the assessments of gaze, 

visual fields. motor strength previously mentioned. The standard neurological record 

requires less active input from the patient in order to complete the required 

assessment. 

4) It is possible the nurses detected the patients' fatigue by the additional assessment and 

did not emphasize the assessment and scoring for the stroke scale as much as the 

standard neurological record. Although the order of the assessments were 

randomized. it is possible if the patient was fatigued the nurses may have felt i t  
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necessary to complete the necessary assessment. the standard neurological record 

regardless of nndomization. 

The answer to this question cannot be discerncd from the analysis of this data. Funher 

investigation is nccessary to undentand the discrepancy between items noted as 

untestable within the stroke smle compnred with the siandard neurological record. 
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Eürl v Detection 

The qualitative analysis showed that nurses observed and recorded five patients who 

demonstrated changes in the stroke scale pnor to the standard neurological record. Of 

ihese fi ve patients three of them were diagnosed with clinical vasospasm. It ts clinically 

signitïcant that three patients may have been diüjnosed with symptornatic vasospasm 

carlier because ~f the early deieçtion of symptoms by using the stroke scülr. 

For the three patients who were diagnosed with symptornatic vasospüsm one patient 

had no specific observations documented in  the nurses' progress notes. The othrr two 

patients who experienced vasospasm had a limb drift. facial weakness. sensory neglect. 

and di fficulty speaking identi fied as changes that occurred. These changes were detrcted 

by the stroke scüle and not by the standard neurological record. It is clinically relevant 

thüt  the assessment of a limb drift was noted to be the eariy change in the stroke scale 

which lcad to the diagnoses of vasospasm in cornparison to the standard neurological 

tool. which does not require the assessment of a limb drift. Evidence frorn the qualitative 

data suggested that the presence of a limb drift was clinically relevant and this 

detetmined that a change in one point nther than two for motor strength of the stroke 

scale was a major change. The qualitative analysis also suggested that evidence of 

difficulty speaking or dysphasia may be key in early detection of vasospasm, so a major 

change was also defined as having a one point change rather than two. 

The retrospective analysis was conducted in order to answer the question of which 

assessment tool would detect the early neurological changes in symptomatic vasospasm. 

The definition of what constitutes a major change was required to conduct the analysis. In 

a previous study conducted by Haley et al (1997) the GCS and the stroke s a l e  were used 
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for assessing the patients and a change of two polnts in bath ssales was considercd 11 

major change. This formed the basis of de finition for the retrospecti ve analysis. howrver 

i t  could in some instances not be uniformiy apphed since the data in this study requtred a 

difkrent Jcfinition of a major change for motor function. The qualitative and the 

prospective quantitative analysis did noi yield çlenr delinitions for the standmi 

ncurologicttl record. 

Inconsistencics in the nurses' observation regardin? the patients lirnb streneth wcrc 

shown in Tablcs 28-3 1. It was found that patients with a limb drift arm or leg could be 

documentcd on the standard neurological record as being strong. modente. or weak. 

Ivliiny dinicians however would sugpest that a patient who had been previously strone 

with ami and Icg movernent and then becamr weak would be defined as having a major 

dinical change. For the purpose of this study observntion formed the basis for the 

anlilysis. Two main groups were defined as such: 

1 )  Group one having a major change of limb strength scored as two points on the 

standard neurological record. 

2) Group two was defined to have a major change scored as one point for motor strength 

and for the rest of the standard neurological record a major change was scored as two 

points. 

The stroke scale was consistently defined to have a major change scored as two points, 

except for each limb function where a major change was scored as a one-point change- 

Given the uncenainty of the role of the untestable items the researcher decided to 

conduct the retrospective analysis treating the untestable items in one analysis as a major 

change (two-point change) and in a second analysis as a minor change (one-point 
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Group One 

Tüble 33 represents the results giving the standard neurological record and the stroke 

scalc the tightest or narrowest definitions of a major clinical change. The observations are 

dclined to consider the untestable items as a minor change or i t  one-point change for both 

scales. ;ind the motor strength of the standard neurological record 1s dçfinsd as a one- 

point change. For example if a patient had demonstrated a limb drift on the stroke scale 

this would bc defined as a major change, and concurrent1 y if the patients l i  mb strength 

chünged irom strong to moderate. this too would be defined as a major change. This data 

demonstrated overal l that the stroke scale detected earl y major changes more frequently 

rcgardless of the outcorne of vasospasm. The stroke scale detected symptomatic 

vasospasm eürlier than the standard neurological record seven times. The rarly detection 

of vasospasm by the standard neurological record first occurred twice. 

Specific categories in both scales were analyzed to determine which were responsible 

for the early detection of symptomatic vasospasm (refer to Tables 36-37). The 

comparison of categories and the detection of changes in the absence or presence of 

vasospasm demonstrated no significant difference. What is relevant in this analysis is that 

the categories of limb strength were responsible for the most frequently detected early 

major changes. 

Group Two 

Table 35 represents the results with the loosest or widest definitions for both scales. 

The observations of untestable items were considered to be a major change for both 

scales, and the motor strength assessrnent defined a major change as two-point change in 
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the standard neurological record. For example if a patient demonsrratcd a Iimb dnft 

on the stroke scale. i t wouid be defined as a major change, but for the standard 

neurological record the patients' strength wouid have to go from strong to weak to be 

considrred a major change. The analysis in rhis Table demonstrates that the srroke scale 

dcrrçts early changes more frequently given this wider range of definitions regardlrss of 

the absence or presence of vüsospasm. In terrns of detecting early major changes for 

vasospasm the stroke scale was found to accornplish rhis prior to the standard 

neurologiçal rcçord 10 times. The reverse only occurred once. 

The cornpanson of the specific caiegones for the detection of exly changes in the 

absence or presence of vasospasm demonstrated no statistical difference (refer to table 36 

and 37). The ünalysis does however demonstnte that if a two-point chan- is required in 

motor strength on the standard neurological record then the stroke scüle will detect the 

symptoms carlier. The results showed that with these definitions the stroke scale 

demonstrated fourteen categories that detected early major changes compared to one 

category in the standard neurological record. This group also demonstrated that motor 

strength deiected the majority of early major changes. in the second group the detection 

of dysphasia was responsible for an early major change two times. It is important to 

undentand some of the major changes could have occurred concurrently. However it is 

relevant that impaired ability to speak becomes noticeable within these definitions. 

For bot h groups the stroke scale detected the majority of major changes regardless of 

the presence or absence of vasospasm. Although there is no significant difference 

between the two groups it becomes clinically relevant when attempting to find the best 

tool for nurses' to assess patients at risk for vasospasm. 
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I t  is uncertain whiçh data truly represents the population however given the results 

frorn Group one. which hüs the tightest definitions for both scales. there is clinicrlly 

relevant data to demonstrate that the stroke scale may detect the earliest symptoms of 

clinical vasospasrn. This cannot be proven statistically, however one could argue that in  a 

group of thirty paticnts seven patients had symptoms of vasospasm detected earlier using 

the stroke scale and rhis i s  clinically relevant. Oropello. Weiner. and Benjamin ( 1996) 

highlizht the vantibility of symptoms of vasopasm as they can chan;e hour to hour or 

minute to minute. Earl y detrction of changes in  neurological starus is relevant in order to 

iidjust the medical and nursing care of the patient in the efforts to prevent stroke 

(Powsner. O'Tuÿma. Jabre. & Melham. 1998). This again relates to the Smith rnodel that 

States the cntiçal çomponrnt of nursing care is that it is provided 24 hours each day. 

Hence the repeated neurological assessment provides a key component to detect early 

chanses in  the patients neurological status when detecting symptomatic vasospasm. 
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Conclusions 

Oropeilo. Weiner and Benjamin ( 1996) comment that vasospasm is rarely diagnosed 

with certainty. Often the diagnoses of vasospüsm is often done by exclusion using a CT 

sçan ro rule out other neurological problems. while the patient is in  the classic tirneframe 

for vasospasm. and has no other identifiable cause for the neurological detkit (Haley et 

al. 1997). Trünscranial dopplrr is another diagnostic test to determine the patients 

intracercbral blood fiow velocities. and will detect an increase in  blood tlow when 

vasospasm is present. and may precede clinical symptoms (Mizuno et al. 1994). Dunng 

the study period the tnnscranial doppler test was not available or pan of current practice 

iit the study site. Faylor (1999) and Bell et al (1994) state that transcranial dopplen along 

with the GCS and Iab values the nurse can predict impending vasospasm. 

The quantitative analysis demonstrated no stntistically significant difference between 

the two scales for early detection of symptornatic vasospasrn. Therefore the hypothesis 

that patients experiencing symptomatic vasospasm will have changes in neurological 

status detected earlier w hen nurses use a stroke assessment tool compared to the standard 

neurological assessment record was rejected. This was in part due to clinical similarities 

between the vasospasrn and non-vasospasrn groups. Despite lack of statistical 

significance between the two scales, changes in motor strength documented on the stroke 

scale contributed to the detection of early major changes for symptornatic vasospasm. 

The change in motor strength is also supported by the cornparison of the two scales in the 

qualitative analysis. The standard neurological record does not require the nurse to assess 

for a lirnb drift, and contains vague ternis such as strong. moderate and weak resulting in 

inconsistencies in documentation of motor strength. It can be arjued therefore that the 
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strokc scale is a more accurate tool for usc in detectins c h a n ~ s  in motor strength. 

Overal 1. the retrospective anal ysis suggesrs that the stroke scale detected earl y changes 

more frequently than the standard neurological record. When summarizing the 

frequsncics of motor strength as a catesory for early detection. the stroke scüle 

consistently dcteçted early major changes more often than the standard neurological 

record repdless  of the detïnition of motor chanse in the standard neurological record. 

Thcre was no statisticliily signiricant differcnce related to the absence or presence of 

vasoprism. 

The analysis suggests that there is clinical relevance for early detection of 

symptomatic vasospasm in  the limb function category when using the stroke scale. The 

rcsearcher rccommends bascd on clinical relevance that the standard neurological record 

is not adequate in the category of motor strength and could be altered using the stroke 

scale for improved detection of symptomatic vüsospiism (rekr to Table 46). This is 

suggested for patients who have experienced a subanchnoid hemorrhage and are at risk 

for vasospasm. 
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Limitations 

One of the limitations of the study was inter-rater reliability. Several different nurses 

w r c  ~nvolved in ihe assessments of the patients. This could have led ro some of the 

tnconsistcncics that occurred in the documentation for both scalcs. Therc w r e  several 

itsnis tn rhs  stroke scale that were deterrnined to bt. untestriblr by the nurses. It was 

dit'tisult to ~iscertriin the rcason that these items werc Judgecl untcstliblc. The rcsult 

thrreforc. \vas the potential clinical relcvnnce of these items in snhanciiig early 

recognition of symptomatic vüsospasm was lost. 

X second limitation was the lack of derailed nurses' documentation regarding 

behiiviors thlit are not captured in either assessrnent tool. Patients who expenence 

symptoms such ils restlrssness. impulsiveness. and unusual behüvior rrquire k e n  

observarion and documentation by the nurse. Details regarding thesr types of bçhaviors 

ma! allow the çlinicians and researchers to detennine their role and significance 

rrgarding s y mptomatic vasospasm. 

The third limitation for the study concemed the curent standard of practice at the 

investigation site, where nursing observations in monitoring and evaluating patients at 

risk of developing syrnptomatic vasospasm is not supported by tnnscranial doppler 

monitoring devices. This technology will be available at the institution in the near future, 

and a second study for early detection of cerebral vasospasm should be conducteci. A 

second study should include the use of the transcranial doppler device, items frorn the 

stroke scale, the usual neurological record, and nursing observation of patient behaviors 

not captured by either scale. The prospective analysis demonstnted that the non- 

vasospüsm and vasospasm groups were quite similar. One could argue that the 



147 

ri-iinsci-;in i l i l  dopplri- would have k e n  beneficial in the diagnoses of  symptornütic 

vasospasm. and miiy have altered the tindings. The design utilized retlected the current 

standard ot* practice at the investigation site. Although the la& of technology increases 

the imponançe of nursing observations the optimum would be for both the nurses 

ohscrvatioii a l m g  with the trrinscrinial dopplrr rcsults to monitor and evaluate the 

paticrits. Thc monitoring of neurolo~ictii status almg with appropriate technology would 

hc a cimsidcration for future investigations. 



Nursing Implications 

This study has several fi ndings that have implicritions for nursing. The disuepancies 

that  occurred when documentinj the observations of the patients' neurological status in 

scveral c<ite_oones demonstrates the need to reevaluate these aspcçts of nursing 

aswssnictit and to promote improved reliability. So that trends in patients' ncurologisül 

stritus are sccn to be consistent ttmongst the nurses. 

One of i h r  main implications for nuning is the need to chanse practicc for the 

Jocumentatiori of observations in the nurses' progress notes. Nurses ncrd to understand 

that documentation of observations that are recorded on ii neurological assessrnent sheet 

1s repetitive. The nurse should focus on the astute observations rrquircd for the patient 

\r ho is at nsk for vasospasm and provide information trends i n  neurological status. 

It was also hund that nurses observe and document patients' non-specific behaviors 

such as rcstlessncss. impulsiveness. and unusual behaviors. The observations are not only 

relevant to the diagnoses of vasospasm. but are key to planning çare for the patients. 

Patients who are restless and impulsive require careful observation and investigation to 

determine the potential causes. and provide a safe cornfortable environment for the 

patient. With the keen observations of a nurse the patient who demonstrates unusual 

behaviors may have the cause determined and effective treatment instituted. Nurses need 

to understand the importance of the non-specific behaviors and have them addressed 

accordingly. 

There was evidence to suggest that the standard neurological record. in particular the 

components of motor strength are not adequate ro detect early symptoms of vasospasm. 

There were also findings chat suggested nurses do not define the vary in j  levels of 



strength consistent l y w hen usine the standard neurological record. There are 

implicaiions for nurses chat these inconsistencies rnay exist when the standard 

neurological record is used for patients with other neurological problerns. This tool is 

used to üssess al1 patients who have had or will have a cranial surgery. There is also the 

conccm for patients wiih orher nrurological problems such as a brain tumor. the evidence 

of a limb drift would bc s significant clinical finding. and it  may not be detected by using 

rhc srandard neurological record. These implications are relevant to nursing and 

providing optimal nursing care. 

The model uti lized for the study provides a framework for the role of nurses who care 

for patients wi th an acute illness. This study Focused on the independent role of the nunc 

and the lissessrnent that is conducted on a continual basis to ensure changes in status was 

dctected. The framework ti-om Smith's ( 1998) model also discusses thc collaborative role 

that nurses have with physicians in order to provide care for the patient. One of the 

collaborative roles for the nurse would be to communicate any changes in the patients* 

status to the physician so that adequate treatment measures may be camed out. It would 

be valuable to research the issue of communication between nurses, and between nurses 

and ph ysicians to determine effective methods throughout these interactions. 

Nursing research continues to expand nursing knowledge. This is the third research 

project with a nursing focus that has k e n  conducted on the unit in the last 15 years. 

Nurses need exposure to clinical research to undentand the devance of these 

investigations to nursing care. There was a suggestion that the stroke scale used in the 

study was not always completed accurately. This rnay in part be related to the lack of 

understanding on the nurses' part that research requires rigor. The scale needed to be 
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çompleted with ngor to be able to compare the two tools adequately. The researcher 

plans to present the findi ngs to the nurses on the unit. and provide information about the 

reseürch process. and the necessiiy of rigor. This may enhance the nurses understanding 

and appreciation of the research process. 

Thc nurses detected deficits in the patients such as negleçt. visual deficits. and 

dysphasin and did document on the patients" abnormal responses in the nurses' progress 

notes whcn ihey were present. It is unknown i f  these abnormal tîndings would be 

detected without the use of the stroke scale. A variety of neurosurgical patients can 

enhibit thesr problems and it relevant to nursing to detrct them when they occur. 

Assessment of the patient leads to the nursing care of the patient (Smith. 1998). and 

thcre fore the rissessrnent needs to be accurate. 

Smith ( 1998) addresses the issue that nursing process and ciire should relate to 

outcomes such as lrngth of stay and discharge. Future research should focus on the early 

detection of vasospasm related to the outcome of discharge. 
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Recornmcndations for Future Research 

Future research is required to investigate the role of a limb drift. and a category with 

ranges of motor strength that is well defined in relation to the detection of early 

usospasm. The reseürcher would recommrnd the use of the transcnnial doppler dong 

with the neurosçience nurses' assessments to provide the information in the detection of 

symptomatic vasospasm. 

The observation and deteclion of non-speci fic behaviors requires investigation to 

dctermine their role in the delcetion of symptomatic vasospasm. These observations of 

rcstlcssness. impulsiveness. and unusual brhavior leave the researcher with more 

questions regarding generalized changes in ievel of consciousness during the experience 

of vasospasm. 

X study to investigate the effectivrness of communication between the nurses and 

physicians when discussing changes in neurological status follows the continuum of the 

Model for Hospitalization Events by Smith (1998). Once the nurse detects a change in the 

patient status how is that effecti vel y communicated to the physicians, which is necessary 

to consider a change in the patients' treatment plan. 

Further research is indicated to assess the standard neurological record for consistency 

amongst nurses when caring for patients with a variety of neurological illnesses. 



Final Summarv 

This study to cntically analyzed the current method of nursing assessments for 

patients who rnliy experience symptomatic vasospasm. The two assessrnent scales were 

complired with the prospective and retrospectivc quantitative analysis. with a qualitative 

analysis to enrich the iïndings. 

The two groups of patients were those who enprriençed vasospasm. and those who did 

not. The rcsearcher could not conclude thüt the siroke scale would detect symptoms of 

vasospasm earlicr than the standard neurological record since the stroke scale did not 

provide carlier detection of vasospasm compared to the standard neurological record. 

Funhcr investigation would be required. however the analysis provided clinically 

rclevant information to suggest that the motor function category of the standard 

neurological record may not detect the early chanses of vasospasm. The description of 

motor strength being strong. moderate and weak are too vague. and the lack of a required 

assessment of a limb drift suggest the standard neurological record to be less than 

ridequate. 

The qualitative anal ysis provided in-âepth information primaril y regarding the 

patients' clinical findings that were not captured in either of the assessment tools. There 

was suggestion that these non-specific behaviors play a role in the detection of early 

vasospasm. 



Re ferences 

Armstrong.S .L. ( 1994). Cerebral Vasospasrn: Earl y Detection and Intervention. 

Cntical Care Nurse, 14 (4). 33-37. 

Brider, M. K., Watson. V.. Skillman, M. A. (1997). New Neurointerventional 

Thrrapics for Strokc Patients. Dimensions of Ctitiçal Care Nunine. - 16 (6). 30 1-3 1 1. 

B x k e r .  F.G.. cYr Hcros. R.C. ( 1990). Clinical Aspects of Vasosopüsm. Neurosurgerv 

Clinics of North Americri. 1 (2). 377-387. 

Becker. K. J .  ( 19%). Epidemilogy and Clinical Presentation of aneurysrnal 

subarxhnoid hemorrhage. Neunurgeery Clinics of North Amerka: Current Management 

of Cerebral Aneurysrns, Part 1: Evaluation and Perioperative Care, 9 (3). 4354l4. 

Br l l. T.E.. & Kongable. G.L. ( 1996). Innovations in Aneurysmal Subarachnoid 

Hemomhage: In tr;icistrmal t-PA for the Prevention of Vasospasm. Joumal of 

Ncuroscience Nursino. 28 (2), 107- 1 13. 

Bell. T. E.. LaGrange, K. M., Maier, C. M.. Steinberg, G. K. (1992). Transcranial 

Doppler: Correlation of Blood Velocity Measurement with Clinical Status in 

Subarachnoid Hemorrhage. Joumal of Neuroscience Nursin~. 24 (4), 2 15-19 

Broderick, J.P., Brott, T.G., Duldner, J.E., Tomsick, T., Leach, A. (1994). Initial and 

Recument Bleeding Are the Major Causes of Death Following Subarachnoid 

Hemorrhage. Stroke. 25, 1342-7. 

Brott, t.. Adams, H., Olinger, C., Marler, J., Barsan, W., Biller, J., Spiker, J., Holleran, 

R., Eberle. R., Hertzberg, V., Rorick, M., Moomaw, C. J., Walker, M. (1989). 

Measurements of Acute Cerebral Infraction: A Clinical Examination. Stroke, 20 (7), 864- 

570. 



154 

Burnard. P. ( 199 1 ). X rnethod of anülysing interview trünscripts in qualitative 

researc h. Nurse Educat ion Todav, 1 l , J 6  1-466. 

Campbell. P. 1.. Sr Edwards. S. M. (1997). Hyperdynamic Therapy: The Nurse's Role 

in  the Treatmcnr of Cerebral Vasospasm. Journal of Neuroscience Nursino. 29 (5). 3 18- 

3 23. 

Counsell. C.. GI  Ibert. M.. Snively. C. ( 1995). Nimodipine: A Dmg Therapy for 

Treatment of Vüsospasm. Joumal of Neuroscience Nursino, 27(1). 53-6 

Ellis. A.. & Cavanagh. S.J. (1992). Aspects of neurosurgical assessment using the 

Glasgow Coma Scale. Intensive and Critical Care Nursino,. 8,94-99. 

Engel. J .  ( l%!l). Seizures and Epilepsv. F. A. Davis Co. U.S.A. (pp. 196- 198). 

Eskidge. J.M..  Newell. D. W.. Winn, H.R. ( 1994). Endovascular Treatment of 

Vasospasrn. Nçurosurgery Clinics of Nonh America. j(3) .  437-447. 

Faylor. C. R. ( 1999). Using Tnnscnnial Doppler Sonography to Augment the 

Neurological Examination after Aneurysmal Subarachnoid Hemorrhage. Journal of 

Neuroscience Nursinn, 3 1 (3,285-293. 

Fisher, C. M., Kistler, J. P., Davis, I. M. (1980). Relation of Cerebral Vasospasm to 

Subarac hnoid Hemorrhage Visualized by Computerized Tomographie Screening. 

Neurosurgerv, 6 ( l), 1-9. 

Flynn. E.P. ( 1989). Cerebral Vasospasm Following Intracranial Aneurysm Rupture: a 

Protocol for Detection. Journal of Neuroscience Nursing, 21 (6), 348-352. 

Goldstein. L., Bertels, C., Davis, 1. (1989). Interrater Reliability of the NM Stroke 

Scale. Acta NeuroIogica, 46,660-662. 



15 5 

Grcenberg, M. S. ( 1097). Handbook of Neurosureery. (4Ih Ed. ). Greenberg 

Graphics. Lukeland. Flonda. (pp. 389). 

Haley. E. C., Kassell. N. F.. Appenon-Hansen, C.. Maile, M. H.. Alves. W. M.. and 

the Participants. ( 1997 ). A randomized. double blind, vehicle-controlled trial of tirilizad 

mrsylate in  patients with aneurysmal subarachnoid: a cooperütive study in Nonh 

.Amcricri. Journal of Neurosurocrv. 86: 467474. 

Haley. E.C.. Kiissell. N.F.. Torrter. J.T.. and the Participants. (1993). A randomized 

controlled tnd of high-dose iniravenous nicardi pine in aneurysmal subarüchnoid 

hemorrhage. Journal of Nsurosuroerv, 78,537-547. 

Heinemann, A. W.. Harvey. R. L.. McGuire. J. R., Ingbennan. D.. Lovell. L.. Semik. 

P.. Rath. E. 1. ( 1997 ). Mcasurcment Porperties of the NIH Stroke Scale Dunng Acute 

Rehctbilitation, Stroke. 25 (6). 1174-1 180. 

Hickey. J.V. ( 1997). The Clinical Practice of Neurological and Neurosurgical Nursing 

(41h Edition). U.S.A. Lippincott- Raven Publishers. 578-579. 

Ingcnoll. G.L., & Leyden, D.B. (1987). Glasgow Coma Scale for Patients with Head 

Injuries. Critical Care Nurse, 7 (5 ) ,  32-37. 

Jennett, B.. & Teasdale. G. (1977). Aspects of Coma After Severe Head Injury. 

Lancet, 23,878-88 1. 

Juarez, V.J., & Lyons, M. (1995). Inter rater Reliability of the Glasgow Coma Scale. 

Journa1 of Neuroscience Nursing. - 27 ( S ) ,  283-286. 

Kenton, A. R.. Manin, P. I., Abbott, R. J., Moody, A. R. (1997). Cornparison of 

transcranial color-coded sonoçraphy and magnetic resonance angiography in acute 

stroke. Stroke. 28 (S), 160 1- 1606. 



1 5 6  

Knighr. R.L. ( 1986). The Glasgow Coma Scüle: Ten Years After. Critical Care 

Nurse, 6 (4,6570. 

Lawrence, M. ( 1995). The Unconscious Experiei 

Neuroscience Nursino, 20 (4). 227-232. 

Leblanc. R. ( 1997). Familial Cerbrzil Aneurysms 

Sciences. 24, 19 1 - 199. 

nce. American Journal of 

. Canadian Journal of Neurolooical 

Leith. B.A. ( 1998). Anniety in Patients and Family Members After Transfer Frorn 

Intensive Care. University of Manitoba. Winnipeg. Manitoba. Canada, 6. 

Lyden. P., Brott. T.. Tilley. B.. Welch. K. M. A.. Maschü. E. j., Levin, S., Haley. E. 

C.. Grottü. J.. Marler, J.. and the NiNDS TPA Stroke Study Group. (1994). Improved 

Rsliability of the NLH Stroke Scale Using Video Training. Stroke. 25 (1 1). 2220-2216. 

Mitchell. P., Gallucci. B. ( 199 1 ). Perspectives on human response to health and 

i l  lness. Nursing Outlook, 39(4), 154-7 

Mizuno, M., Nakajima, S., Sampei. T.. Nishirnun, H., Hadeishi, H., Suzuki, A.. 

Y asui, N., Nathal-Ven, E. ( 1994). Serial Transcnnial Doppler Flow Velocity and 

Cerebral Blood Flow Measurements for Evaluation of Cerebral Vasospasm after 

Subarachnoid Hernorrhage. Neurologia Medico-ChiruWca. 34 (3), 164- 17 1. 

Oropello, J.M., Weiner, L., Benjamin, E. (1996). Hypertensive, Hypervolernia, 

Hemodilutional Therapy for Aneurysmal Subarachnoid Hemorrhage. Is It Efficacious? 

No. Critical Care Clinics, 12 (3), 709-730. 

Peipgrass, D. (199 1). Clinical Decision Making in Intracranial Aneurysms and 

Aneurysmal Subarachnoid Hernorrhage - Science and An. Clinical Neurosurgew. 

Congress of Neurological Surgeons. Williams & Wilkins, 68-73. 



157 

Plum. F. Br Posner. J .  ( 1980). The Diag-noses of Stupor and Coma. (4Ih Ed.). U. S. 

A.. FA.  Davis Co. (pp. 1-22). 

Polit. D.F.. & Hungler. B.P. 1995. Nursinc Research Principles and Methods (5'h 

Edition). Phiiadelphiü. J.B. Lippincott.. 43-64.69-93. 157- 185.37 1-398. 

Potvsncr. R. A.. O'Tuama. L.A.. labre, A. Melharn, E.R. (1998). SPECT lmaging in 

Ccrehral V~isospüsm Following Subarachnoid Hemorrhag. The Journal of Nuclear 

Medicine. 39 ( 5 ) .  765-768. 

Robinson. S. ( 1992). The Glasgow Corna Scale: A Critical Look. Axon. 14 ( L ) ,  2 1-23. 

Rowley. G.. & Fielding. K. ( 199 1 ). Reliability and accuracy of the Glasgow Coma 

Scale with rnpenenced and inrxpenenced users. The Lancet. 337 (2). 535-538. 

Rusy. K. L. ( 1996). Rebleeding and Vasospasrn After Subarachnoid Hernonhage: A 

Critical Care Challenge. Criticai Care Nune, 16 ( 1).  4 148. 

Shenvood. L. ( 1997). Hurnan Physioloov from ceils to systems. (3'' ed.). U.S.A. 

Cataloging Publication Data., 143. 

Smith, A.R. ( 19%). Nursing Mode1 of Hospitalization Events. Imaee, 30(1), 7 1-4. 

Teasdale, G., Kni 11-Jones, R., VanDerSande, J. (1978). Observer Variablility in 

assessing impaired consciousness and coma. Journal of Neurology. Neurosurgerv, and 

Psvchiatry, 4 1,603-6 10. 

Tosch, P. (1988). Patient's Recollection of Their Posttraumatic Coma- Journal of 

Neurosciene Nursing, 30 (4), 223-228. 

Tricouncil Policy Statement: Ethical Conduct of Research Involving Humans. (1998). 

Medical research Council of Canada, Natural Science and Engineering Research Council 

of  Canada. Social Science and Humanities Research Councils of Canada. 



158 

Ullrnan. J .  S..  Sr Bederson. J .  B. 1 1996). Hypertensive. Hypervolemic, 

t kmodi l u~ional Therapy For Aneurysmal Su barx h noid Hemorrhage. 1s It Efficacious? 

Yrs. Critical Care Clinics. 12 (3), 697-707. 

Warnell. P. (1996). Advanced Concepts in the Management of Cerebral Vasospasm 

Asscisiated with Aneurysrnal Subarxhnoid Hcmorrhage. Axon. 17 (4). 86-92. 

Winn. H.R.  i 1994). Endovascular Treiitmeni of Vasospüsm. Neurosuroerv North 

Amenca, 3 3 ) .  437-47 

World Federiition of Neurological Surgical Committre on a Universal Subiirichnoid 

Gradins Scale. 1988. (Letter). Journal of Neurosuroery. 68,982-6. 



NEUROLOGICAL RECORD 

O.aie 

Ward: 

Full Nirnc: 

Yeri of 

7mm 1 PRESSURE l 

ST RONG 

NO RESPONSE a SPASTIC 

1 !hl- 
M A K  

1 @0@\EITENSION 
NO RESPONSE 6 SPASTiC 

NO RESPONSE 6 FLACCIO 

8 SIGNATURE 
I 
a : 
9 m C 

O 

O 



Appendix B 

NI14 STROKE SCALE 

Stuporous 

, . . - - - . . . . - . -- . - . - 
Coma 

. I.o(- Que$tiaii\ 7- 7ÏGGihothi5~rCCtly j :\nswen tiiic ciinccily 
!11corrcct , - .__-___.X _ -  

1.01' <'onirii;iiidr, 1 Ohcys hoih cc,rrccrly 
l Obcys onc currcctly 

lnconect 
I G a r c  K o m l  
1 h n i a l  g u c  palsy 

Forccd dcvtatian 
1 \'isi~al N o  visud los 
l 
I P m a i  hemianopia : ~ ~ - T ~ o m p i c t e  hcrnmopm 
! - Bilmral hernianopia 

Facial Palsy 

I 

N o m l  
Mmor 
P a m l  

i p 

Campkte n&lect 
Dysarihria N o m l  artmthtioa 

Mitd to moderate dyurihrir 





Appendix C 

World Federation of Neurologie Surgeons Scale 
I 
k 1 Grade 1 / GCS = 15 with no headache or focal signs 
1 1 
/ G r d e  1 1 GCS = 15 wiih headaçhr. and nuchal rigidity. but no focal signs 
1 I 

1 Grüds 3 1 GCS = 13- 1.J with heüdache. nuchal rigidity. or focal signs 
! I l 

Rcpon of World Federa~ion of Neurologicül Surgical Committee. 1988. p.985-6 

f 1 
Grade 4 / GCS = 9- 12 with headache. nuchal ngidity, focal signs 

l GCS = 8 or les.  headache. nuchal rigidity, focal signs 



DATE: March 19. 1999 

TO. Kathy Doerksen, Principal Investigator, GD208 

FROM: Karen Shaw, Research Department, MS748B 

SUBJECT: RESEARCH PROTOCOL: A COMPARlSON OF A STANDARD 
NEUROLOGKAL ASSESSMENT TOOL TO A STROKE SCALE FOR 
OETECTING SYMPTOMATIC CEREBRAL VASOSPASM. 
Research Impact #: R199:034 

After reviewing this study with the HSC Research Impact Cornmittee Members. impact on the 
Medical Information Department has k e n  identifiecl. 

In the event retrieval of the HSC medical record is required by the investigator, CO-investigator, 
other study team members, study sponsor or agents of regulatory bodies, a chafge of $2 per 
record will be levied. Please let me know if the study budget can support this charge, 
stiould it become necessary. Once 1 have your assurance approval for Medical Information 
wi Il be forwarded to Dr. Luis Oppenheimer, Director of Research. 

Please contact Nadine Mann, retrospeaive Audit Technician, diredly @4272, or ask for her at 
the main reception desk in the Medical Infmation Department when charts are required. 
Please provide her with the Research Impact and HSC account numbers for your study and she 
will coordinate your request. If you have any questions with regard to the above please cal1 me 
at 787-4968. Thank you for your assistance. 

cc: Ms Gail Grimsen, Manager, Heakh Infomation 



Kar tiy Dt-\crkscn 
71 Inch Bay 
N7innipq .  Manitoba 
R21' OS2 

Dear M s .  Doerksen: 

Re: Proposal #99/14: A cornparison o f  a standard neurological assessrnent 
tool to a stroke scale for detecting syrnptornatic cerebral vasospasm. 

Thank you for your letter of Apnl20, 1999. With the changcs and clarifications outlined, the 
above proposai is appioved. 

1 would like to take this opportunity to wish you every success with this project. 

Sincerely, + 711a--Q 
Susan McClernent RN PhD(c) 
Associate Chair 
Ethical Review Cornmittee 



Disclaimer form for the Nurses 

As a nurse on the neuroscience unit at the Health Sciences Centre you have been invited 
to participaie in the research study entitled "A cornparison of a standard neurological 
assessrnent tool to a stroke scale for detecting syrnptomatic cerebral vasospasm". 
c»nducted by Kathy Doerksen, a Master of Nursing student at the University of 
Mani iobii. The goal of the project is to explore the efficacy of the NIH-NINDS Stroke 
S C ~ C  in asscssing symptoms of patients expenencing. cerebral vasospasm, and to 
compare t his scale to the standard neurological assessment tool. which consists primari ly 
of thc Gl~tsgou~ Coma Scale. Through administering the Stroke Scale. in addition to the 
standard neurological assessrnent tool, and participating in an educational program to 
cnable you to ndminister the Stroke Scale. you will be agreeing to take pan in this study. 
The Et hiciil Review Committee of the Faculty of Nursing has approved the study. 

Your participation will involve viewing a video entitled NIH Test Scale. participating in a 
additional teaching sessions provided by Kathy Doerksen in use of the Scale. and 
üdministering the Stroke Scale and the standard neurological assessment tool to the study 
patients in the sequence protocol on the neuroscience unit. Your identity is confidential. 
and will not be revealed in reporting results of the study. Data will be obtained from the 
assessrnent tools and the nurses' notes. Only the researcher. the research assistant and her 
Thcsis Chair will have access to the data collected. Participation is voluntary. You may 
withdraw (rom the study at any time without penalty by informing Kathy Doerksen of 
your wishes. 

There will be no direct benefit to your participation, however it is anticipated that the 
study will provide useful information about the assessment of symptoms in patients 
rxperiencing cerebral vasospasm. 

Results of the study will be presented to the nurses on the neuroscience unit, and the 
neurosurgeons will be invited to attend. The researcher may also present the findings to 
other interested health care professionals. It is the intent of the researcher to publish the 
findings in  a refereed journal. If you have any questions regarding the study or your role 
in the project you may contact Kathy Doerksen at 235-3 163. or Dr. Barbara Naimark, the 
Chair of her Thesis Committee at 474-7467. 

We recojnize the importance of your participation. Thank-you. 

---- - 

Please send me a copy of the sunmary of the research report. 

Send to: (name) 

(address) 











Appendix H 
Consent Form 

STUDY NAME: A cornparison of a standard neurological assessment tool with a 
stroke scale for detecting symptomatic cerebral vasospasm. 

IN VESTIGATOR: Kath y Doerksen, grüduare student. University of Manitoba iMaster 
of Nursing Program 

If  1 (or an authonïed third pany) decide to sign this consent form. my signature meüns 

1 understand thlit 1 have been asked to participate in this study because 1 have 
experienced a bleed form a blood vessel in my brain. 1 understand that this may 
lead to a condition called "vasospasm". which is a spasm of a blood vessel in the 
hriiin that my lead to a temporary decrease in blood flow to that pan of my bnin .  
I agree thüt in addition to having the usual neurological assessment by the nurse 
he/she will administer an additional neurological assessment tool which will 
assess the following: 
a) My awareness of my surroundings 
b) My ability to perform a simple function upon request 
C )  The movernent in my eyes and face 
d) The strength and movement in my arms and legs 
e) The ability to feel my face, legs, arms, and tmnk 
f) My ability to speak 
g) My ability to see the space around me 
1 agree that Kathy will collect information from my chart that will include 
information about my medical condition, age, and the assessments perfonned by 
the nurses. 
I can withdraw from the study at any time without penalty or effect on my c m .  
1 understand that al1 information will immediately be assigned a code number and 
my identity will be protected. 
1 understand that collected information rnay be shared in confidence with the 
Chair of Kathy's Thesis Cornmittee. 
1 understand there may be no direct benefits to me from participating in the study. 
1 know too, it is anticipated that the research may provide information on the 
vaIue of the new assessment tool that couId be of knefit in the future care of 
patients experiencing vasospasm. 
1 have had my questions answered satisfactorily. and 1 agree to participate in the 
study. 
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If 1 have any other questions at any time during the study. 1 can reach Kathy 
Doerksen at 235-3 163 or her Thesis Chair Dr. Barbara Nairnark at 474-7467. 

10. 1 will be given a copy of the consent fom. 

We recognize the importance of your participation. Thank-you. 

1 agree to participate in this project. 

Your si, anaturc Date 

Rcsearçh assistants 
onature Si, Date 

On behülf of my who is unable to provide consent at this time. 
1 agree to hislher participation in this project. 

Your signature Date 

Research assistants 
Onature Si, Date 

Please sena me a copy of the summary of the research report. 

Send to: (n ame) 

(adàress) 
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Continuing Participation Consent 

Your are now able to decide if you wish to continue participating in this research. The 
project has been described to you, and the consent form has presented to you. Al1 your 
questions have been answered. Your signature below indicates that you agree to continue 
to participate in this project. 

k'our signature Date 

Rescarchcrs 
S igniiture Date 




