The NEECHAM Confusion Scale: A Replication Study Testing

Interrater Reliability and Predictive Validity

Masters' Research Project

by
Annette H.Lyewman, RN, MS

Presented to
Oregon Health Sciences University
School of Nursing
in partial fulfillment
of the requirements for the degree of
Master of Science

1991



APPROVED:

Joyc 3 D, Professor, Adult Health and Illness,
School of Nursing; Advisor

Sue B. Davidson, RN, MSN, Associate Professor, Adult Health
and Illness, School of Nursing; First Reader

Georgene Siemsen, RN, MS, CNS, Senior Health Services, Good
Samaritan Hospital and Medical Center; Second Reader

COTIecH LuCds, RN, MN, CNS, Department of Nursing, Good
Samaritan Hospital and Medical Center; Third Reader

man, RN, PhD, FAAN, Dean, School of Nursing



ACKNOWLEDGEMENTS of FINANCIAL SUPPORT

I thank Good Samaritan Hospital and Medical Center,
Portland, Oregon for allowing this research study to be
conducted within their institution and for providing the
equipment, materials, and support services for the study.
The poster materials and technical assistance were also
provided by the hospital.

I thank Lane Community College, my employer, for
financing my participation in the Elder Care Research

Conference in Chapel Hill, North Carolina.

ii



ACKNOWLEDGEMENTS

I thank my advisor, Joyce Crane, for her astute
criticism, helpfulness, and encouragement. I thank the
entire research group of Good Samaritan Hospital and Medical
Center, Judy Miller, Colleen Lucas, and, especially Georgene
Siemsen, principal investigator, who good-humoredly expended
the extra effort that enabled me to participate in the
research project even though I live a hundred miles away.

I thank my research committee, Joyce Crane, Sue
Davidson, Georgene Siemsen, and Colleen Lucas for the careful
reading of my proposal and final report and the useful
criticism and guidance they have provided. Special thanks go
to Barbara Stewart and Jonathan Fields for their assistance
with statistical techniques and data analysis.

Most especially, I thank my husband, Donald G. Newman,
for his unending support, encouragement, and help, without

which this project would not have been possible.



iv

THE UNIVERSITY OF NORTH CAROLINA
AT
CHAPEL HILL

Student Services 946 4260

School of Nurving
Confinving Educstion %65 3618

Tican's Oflxe (919) 964 1731

Associate Dean’s (Hlce 966 373) CBA 1460, Casrington Hall

Ciraduate Srudicy’ Office 966 3713 ) Chapel Hill, NC 275997460 :"Ec«:“;““ :6:—3'1'): Lt

Undergradunie Studics’ Office 966-7501 FAX (9)9) 966-1298 n:::" .er‘:‘u en;cmm Ly,

Socia) aad Admin. Sydeme Dept 9643611 Technotog

Adull snd Geuratine Hoalth 1epe. 9684269 Buancss Office 9644266
Spring 1991 Public Retations/Alwemi Affairs 9641412

1 Ith Dept 966 4152
Commumity 1nd Menial Healr P Developmem Office 966-4519

Health of Women and Children Dept. 9664298

At the "Key Aspects" conference here in Chapel Hill

you requested a copy of the "benediction” I presénted.
It is attached. Please recall that this is an anonymous
prayer from a book on Prayers For THE Growing 01d

and it was published in England and is now out of print.

I hope you can use it for the benefit of all of us who are aging....

Thank you for your response to it.

Laurel Archer Copp, Ph.D. Professor

mysclf that I am growing older, and will
some day be old. Kecp me from getting
1alkative, and particularly from the fatal habit
of thinking I must say something on every
subjcct and on every occasion. Release me
from craving to straighten out everybody's
affairs. Keep my mmdg free from the;recital of
endless details « give me wings to gct to the
point. I ask for grace enough to listen to the
tales of others’ pains. Help me to endure them
with patience. But seal my lips on my own
aches and pains -~ they are increasing and my
love of rehearsing them is becoming swecter
as the years go %y Teach me the glorious
lesson that occasionally it is possible that 1 may
be mistaken. Keep me reasonably sweet: I do
not want to be a saint - some ol them are so
hard to live with - but a sour old woman is
one of the crowning works of the devil. Make
me thoughtful, but not moody; helpful, but
not bossy. With my vast store of wisdom, it
seems a pity not to use it all - but thou
knowest, Lord, that I want a few friends at
the end. Amen.’

‘l ord, thou knowest better than I know

ea————



TABLE OF CONTENTS

LIST OF TABLES - L] - - » [ L] ® e - - - - . L] e L] L] . ® ® [ Vii

CHAPTER
I. INTRODUCTION AND STATEMENT OF THE PROBLEM . . « .« & 1
II. REVIEW OF THE LITERATURE AND CONCEPTUAL FRAMEWORK . 5
Symptoms and Etiology « « « o o ¢ o o ¢« o « o o o 5
Nursing Interventions . « « « o o o o o « o o o & 8
Assessment and Recognition . . . . ¢ ¢« & &« ¢ o & 12
Assessment Tools .« ¢ o ¢« ¢ o o ¢ 4 o o o o o o 14
Sumary L] - - - » - L] Ll L L] - L] L d * * L] - - - - L] 21
CONCEPTUAL FRAMEWORK AND RATIONALE FOR STUDY. . . . 24
RESEARCH PURPOSE AND QUESTIONS . « ¢ ¢ o o o o« « & 26
III - ldETHODS L] L] L ] * L ] - - - L] L] L] L] - L] L L] L] * L] * L] - 2 7
Design - L ] L] L] L ] L L] L] - L ® L] L] L L] - - - L] L] e 27
Subjects and Setting . . . ¢« ¢ ¢ 4 ¢ 0 e 0 o o . 28
Protection of Human Subjects . . . . ¢« . ¢ « . & 28
Instruments » L 4 L] L] L] * ° L ] - - L] - * a L] * L] L ] . 30
NEECHAM Confusion Scale « ¢« « « « ¢« ¢ ¢ « & & @ 30
Nursing Assessment of Mental Functioning . . . 32
Mini-Mental State Examination . . . « . « . . 33
POSt—DiSCharge AUdit L . ° [ L] e . [ ° . * - . 34
PXocetires. ; s « » o s 4 o & » o 6§ @ = & o & 4 & 34
Data collection preparation . . . . . . . . . . 35
Data collection schedule . . . . . . . . . « . 37
Data Arlalysis L] L] - L] - L] L] o * L] * L ] - - - . L] L ] 38
Interrater reliability . . . . ¢« « ¢ ¢ ¢« « . . 38
Concurrent validity . . . ¢« ¢ ¢« ¢ ¢ ¢ ¢ o« o o & 40
Predictive validity « . ¢« o « o« ¢ o o o o o o & 40
Iv. RESULTS AND DISCUSSION . ¢ « « « o o o o o o o o « 43

Products of Master's Research Project . .
ResSults « o« ¢« ¢ ¢ o ¢ o 6 o o o s o o o o

NEECHAM as a Screening Tool . « « . . .
MSENESION v v &' & @ b b 4 & §'6 3 @ &

e o o @
e o o o
* e s o
« o s o
-9
~J

REFERENCES ° [ ] L] ] e L] - - L) o °® L] ° ] L3 - [ e . ° 5 4



vi

APPENDICES . ¢ ¢ ¢ ¢ o © o 5 s ¢ o o » s o o s s = 59
A. Consent to Participate in the Study . . . . . 5%
B. Letter to Physicians . . . . + « « ¢« ¢« « .+ . . 60
C. Instruments8 . « ¢« ¢ o o o o s s o ¢ o o & o 61

NEECHAM Confusion Scale . . . . . « ¢« « o« o« & 61
Nursing Assessment of Mental Functioning. . . 68
Folstein Mini-Mental EXam . . « « ¢ ¢ & o« o o 74
Post-Discharge Audit . . . . « « « &« « &« &« & 77
D. Data Collection Resource Manual . . . . . .« .« 80
E. Research Conference Participation . . . . . & 95
F. Research Poster . . . « o« &« ¢ ¢ ¢ o o o s o & 107
G. Research Publication . . . . . « ¢« « &« & « & & 117
H. Communication with Virginia Neelon . ' W @ 158

ABSTRACT L] L] L] * L * L] L] L) L] L] . * . L[ ] L] L] - L] L] L ] 1 6 7



LIST OF TABLES

PAGE
Reliability Assessment of Items within the NEECHAM
Confusion Bcale « « s s s o = 8 & « & & » s« o &« & 43

Sensitivity and Specificity of the NEECHAM . . . 45

Sensitivity and Specificity in Percentage of the
NEECHAM Confusion Scale . « « « « o « o o o o o o 46



CHAPTER ONE

Introduction and Statement of the Problem

Confusion complicates nursing care for a significant
number of hospitalized elderly patients. We know this from
direct observations of patients and caregivers in acute care
medical/surgical nursing units, from discussions with nurse
administrators, staff nurses, and from a review of nursing
and related health care literature. The phenomenon commonly
called acute or temporary confusion by both professionals and
lay persons is labeled delirium in the Diagnostic and
Statistical Manual of Mental Disorders, 3rd edition, revised
(DSM-III-R) (1987). For purposes of this study the terms
delirium, acute confusional state, and confusion have been
used interchangeably; in general, the term confusion is used
except when citing specific authors who use the term delirium
in their work.

Foreman, Gilles, and Wagner (1989) found that 24% to 80%
of the patients over the age of 60 demonstrate some form of
cognitive impairment, which includes confusion as well as
dementia, during their hospitalizations. While there is
disagreement regarding labeling of the manifestations,
possible etiologies, and the prevention and treatment
modalities (Foreman, 1986; Hall & Buckwalter, 1987; Lipowski,
1983, 1989; Nagley & Dever, 1988; Warshaw et al., 1982;
Williams, 1989b; Wolanin and Phillips, 1981) there is

agreement that increased nursing surveillance and care is
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required to ensure patient safety and compliance with nursing

and medical plans of care. For example, confused patients
are more apt to fall, get out of bed when instructed not to
do so, pull out tubes, and not swallow oral medications than
patients who are not confused.

Nurse researchers have studied confusion from several
different aspects, including descriptions of behaviors
identified as confusion, nursing interventions believed to
alleviate or prevent confusion, and the prevalence and
incidence of confusion (Champagne, Neelon, McConnell, & Funk,
1987; Chisholm, et al., 1982; Foreman, 1989; Nagley, 1984,
1986; Nagley & Dever, 1988; Neelon, Funk, Carlson, &
Champagne, 1989; Vermeersch, 1986; Williams et al., 1979,
1985, 1989a,b). All indicate that confusion is diagnosed by
nurses. All of the above except Foreman have designed tools
for nurses to use in assessing the presence of confusion.

There is agreement among the researchers that an
objective measurement tool is helpful in determining both the
presence and the level of confusion. It is possible to
accurately measure the level of confusion and differentiate
it from other forms of mental impairment such as dementia;
however, a valid, easily utilized tool to predict the
development of confusion with a satisfactory level of
sensitivity and specificity has not been fully developed.
Williams et al. (1985) found that nurses and physicians were
more accurate predictors of confusion than the models studied

due to the fact that skilled clinicians responded to



inferences and factors in patient's histories not captured by
the mechanistic models.

A major obstacle to the development of a tool with
satisfactory predictive validity has been the identification
of the core or essential predictors; these seem most likely
to consist of a combination of mental function, physiological
status, age, and activity level. Vermeersch (1986) found
that nurses rely heavily on interactions with patients to
accurately interpret their behavior and that a critical
amount of time must be spent with the patient before the
nurse can determine the presence and level of confusion.
Neelon (personal communication, April 23, 1990) is currently
studying the effectiveness of selected nursing assessments in
identifying and predicting confusion.

The behavior problems of confused patients are of major
concern to nurses since nurses are responsible for patient
safety and for compliance with the medical plan of care.
Confused, actively uncooperative patients pose a special
challenge to nursing care planning and implementation.
Patients' families are frequently upset by the behavioral
manifestations of acute confusion in a heretofore alert and
competent person; nurses and other health care staff assist
families to understand the condition and make the necessary
plans to care for the patient during hospitalization and
following discharge.

Acute confusion is associated with lengthened

hospitalization and the need for supplemental care following
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discharge, all of which add up to increased costs for medical

care for affected personé (Levkoff, Sofran, Cleary, Gallop, &
Phillips, 1988). Untreated delirium can be life threatening
(Francis, Martin, & Kapoor, 1990; Lipowski, 1983).

Therefore, it is essential that nurses and physicians
identify patients who have, or are at risk for developing,
the problem, and deliberately plan nursing and medical care
to incorporate those actions thought to prevent or lessen the
impact of delirium (Lipowski, 1989). A confusion
rating/prediction scale included in the nursing admission
assessment, ideally for all adult patients but especially for
those 65 or more years of age, could provide the necessary
information to formulate an appropriate nursing care plan to

alleviate the problem of confusional behaviors.



CHAPTER TWO

Review of the Literature

The descriptive and research literature written about
confusion indicates the problem is multifaceted, has many
precipitating factors, not all of which are well understood,
and is known by an assortment of labels or descriptive terms.
According to Foreman (1986) research has been limited because
confused elderly do not command academic attention; they are
perceived by health care workérs and researchers as
uninteresting, relatively unimportant, unworthy, and beyond
help. Implementation of the Diagnosis Related Group (DRG)
method of reimbursement for hospital care and the
identification of a common terminology in the DSM-III-R
within the past decade have stimulated increased research
interest in delirium/acute confusion in recent years. Review
of the subsequent literature focuses specifically on the
areas of: (1) symptoms and etiology, (2) nursing
interventions, (3) assessment and recognition, and (4)

assessment tools.

L¥ and Etio
A comprehensive discussion of the medical and
physiological aspects of transient cognitive disorders (acute
confusional states) in the elderly, including the information
that acute confusion usually heralds a physical illness and

is the most prominent presenting feature of myocardial



infarction and pneumonia, is provided by Lipowski (1983).
Predisposing factors were considered to be (1) the aging
process accompanied by impaired vision, hearing, resistance
to stress, cerebral blood flow, and glucose metabolism; (2)
decreased acetylcholine synthesis which is necessary for
normal memory, learning, attention, wakefulness, and the
sleep/wake cycle; (3) high prevalence of chronic diseases;
and (4) impaired mechanisms of drug metabolism. Lipowski
suggested that organic factors could be identified in 80-95%
of the cases, with drug intoxication being the single most
common cause. Acute confusion is usually displayed by some
combination of spatiotemporal disorientation, difficulty in
thinking clearly, and memory impairment. In a more recent
article dealing with delirium, Lipowski (1989) stated that
there is global disruption of the main aspects of cognition -
- thinking, perception, and memory; there is disturbance of
the sleep-wake cycle with nocturnal exacerbation of symptoms.
According to Lipowski, delirium can usually be resolved by
appropriate treatment of the underlying etiology and usually
lasts less than one month; untreated delirium can lead to
death from the underlying cause.

Levkoff, et al. (1988) analyzed factors associated with
the diagnosis of delirium in 1,285 elderly hospitalized
patients and developed a model to classify the risk of
developing delirium on the basis of clinical and diagnostic
data. Four factors were identified that distinguished 80% of

all cases of delirium: (1) a urinary tract infection (UTI) at



any time during hospitalization; (2) no UTI, but low serum
albumin on admission; (3) neither UTI nor low serum albumin,
but elevated white blood cell count on admission; (4) none of
these risk factors, but proteinuria on admission. The
development of a urinary tract infection at any time during
hospitalization was the single most important factor
associated with delirium. The model was supported by a study
of 471 patients admitted during the subsequent year.

Other potential etiological/predictive factors
influencing the development of confusion were identified as
older age (>65), preinjury activity level, urinary
elimination problems, mobility, pain, pain relief, and
narcotic use (Williams, et al. 1985,1988).

Nurse researchers have included in their definitions of
confusion the previously mentioned symptoms plus behaviors
such as inappropriate or unusual-for-the-person
verbalizations, inappropriate actions such as getting out of
bed when instructed not to do so, or wandering into other
patients' rooms or even off of the premises, and
hallucinations or delusions (Chisholm, et al., 1982; Evans,
1987; Foreman, 1986; Hall & Buckwalter, 1989; Nagley, 1984,
1986; Nagley and Dever, 1988; Taft, 1989; Vermeersch, 1986;
Williams, et al., 1979, 1985, 1989a,b).

Nagley and Dever (1988) stated that researchers have
identified cognitive accessibility (memory, both short and
long term; orientation to person, place, and time; and the

ability to think logically) and social accessibility



(appropriate speech and cooperativeness) as components of
confusion; both affect nurses' ability to interact with
patients and assure optimal care. Wolanin and Phillips
(1981) noted that in considering mental impairment or
confusion, physicians focus on a patient's mental status
while nurses are concerned with the patient's behavior,
particularly the ability to cooperate with the medical and
nursing plans of care. This difference of focus between
medicine and nursing regarding the phenomenon of confusion is

reflected in the literature.

Nursing Interventions

The burden of symptom management rests primarily on the
nurse; goals should be to maintain and maximize existing
function, to minimize demand on impaired function, to ensure
patient safety and comfort, and to minimize the disruption of
hospital routine and disturbances of other patients (Levkoff,
Besdine, & Wetle, 1986). Treatment should be related to both
the cause and the symptoms of delirium; adequate fluid and
electrolyte balance, nutrition, and vitamin supply should be
ensured; and reassuring, supportive nursing care is crucial.
Additionally, important considerations are assisting the
patient to reestablish orientation and providing an
environment that neither over nor understimulates the senses
(Lipowski 1989).

Fewer than half of the delirious patients in a study

(N = 229) by Francis, et al. (1990) demonstrated disruptive



behavior, hallucinations, or delusions. The most common
symptom was urinary incontinence; falls were more common in
delirious than in non-delirious patients. When patients were
actively agitated, noisy, getting out of bed without adequate
assistance, and/or interfering with tubes or appliances, the
most common nursing actions were the application of
mechanical restraints and the administration of tranquilizers
or sedatives, all of which are controversial.

According to MacLean et al. (1982) the use of restraints
is an ethical issue and should be considered an interim,
special-care measure accompanied by stringent policy and
procedure guidelines. Since there is danger in any action,
the nurse must consider whether the perceived danger (of
falls) is related to patient safety or to staff priorities
(Norman, 1987). Regan (1982, 1983) advised nurses to use as
much restraint as necessary to ensure patient safety, while
Robbins, Boyko, Lane, Cooper, and Jahnigen (1987) suggested
that medical professionals should compare the costs in human
dignity with the potential benefits when a dying person is
restrained to prevent the dislodging of tubes and lines.

A survey of patients who had been restrained (Strumpf
and Evans, 1988) found that their feelings ranged from
resignation to anger concerning the restraints; patients
offered many more alternatives to restraints than did their
nurses. Evans and Strumpf (1990) identified myths about elder
restraint and described how Scottish nurses, who view use of

restraints as illegal, successfully used other interventions
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in the categories of physiologic care, psychosocial care,

activities, or environmental manipulation. These researchers
found the use of restraint devices to be rare in Scotland;
Geriatric and Buxton chairs were used only for selected
patients with specific problems and for limited time periods.

The current, prevalent methods of dealing with confused
behaviors may reflect lack of knowledge of precipitating
factors or alternatives to the use of physical or chemical
restraints. The frequency of restraint use may be due to
insufficient nursing time to give thoughtful attention to
problem solving the individual situation or spend therapeutic
time with the patient, and the real threat of potential
litigation if the patient sustains an injury from falling or
wandering. The most desirable alternative to the use of
restraints is prevention of the development of confusion; the
second best alternative is the alleviation of confusion to
the degree that patients are able to cooperate with nursing
care and avoid behaviors that may be unsafe.

The amount and types of environmental stimuli in
relation to the development or alleviation of confusion has
been the subject of several studies. Reduction of stimuli
was helpful in assisting anxious patients (Hall & Buckwalter,
1989) while increasing stimuli, especially in the form of
group therapy activities, was suggested to overcome the
comparative isolation found in acute care hospitals (Warshaw,
et al., 1982). The use of orienting devices such as

calendars, clocks, radio, and television has produced mixed
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results, but generally is viewed as being helpful (Williams,

1979; Nagley, 1986). Foreman (personal communication, April
12, 1991) stated that active orientation by the nurse and
direct reference to clocks and calendars may be critical
factors in regaining and maintaining orientation.

Additional strategies for managing confusion by
assisting patients to accurately perceive and understand
their environment and to control their own unsafe or
frightened behavior include: adapting communication
techniques to accommodate the slower processing abilities and
frequently impaired hearing of elderly patients; assuring use
of functional vision and hearing aids, when applicable;
listening carefully to patient's comments or descriptions to
discern their meaning; non-judgemental reorientation; and
reassurance (Campbell, Williams, & Mlynarczyk, 1986; Foreman,
et al., 1989; Montgomery, 1987; Zachow, 1984; Zimberg &
Berenson, 1990).

Several nurse researchers are currently working in the
area of nursing interventions. According to Foreman (1990)
effective interventions are specific to the causal agent(s)
so accurate identification of the cause(s) is essential; he
states that individualized interventions for acute confusion
are part of a cluster of interdisciplinary studies to be
conducted at six medical centers across the United States.

Neelon and Champagne (V. J. Neelon, personal
communication, April 23, 1990) are conducting an intervention

study designed to validate the pattern of specific
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interventions they have developed for the purpose of

preventing or reducing the adverse effects of confusion. The
study at Good Samaritan Hospital, Portland, Oregon was
followed by an intervention study in the same setting,
conducted by a doctoral student at Oregon Health Sciences
University (Miller, 1991). Each of these intervention
studies was predicated on the accurate assessment of
confusion. It is necessary to first of all determine the
presence of or risk for developing confusion, preferably with
a valid, reliable assessment tool that can be easily and
quickly used by nurses. Secondly, the tool must be sensitive
to varying degrees of confusion and must have little or no

test effect when administered repeatedly.

Assessment and Recognition

Researchers agree that more subjects display signs of
confusion during the course of their hospitalization than
were noted to be confused on admission. Chisholm, et
al.(1982) found 55 of 99 (55%) hospitalized patients aged 60
or more to have evidence of acute confusion, with only five
of these being noted on admission. In a group of nonsurgical
patients over age 60 (N = 71), 38% developed confusion by
their sixth day of hospitalization (Foreman, 1989).
Similarly, 51.5% of 170 patients with surgical repair of hip
fractures became confused by the sixth day (Williams, et al.,

1979).
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Confusion affects the more critically ill who are likely

to have both higher incidence and more severe impairment; it
is frequently overlooked as a nursing care problem since many
health professionals consider it a benign, expected aspect of
aging, yet failure to diagnose and treat the underlying cause
may lead to death (Foreman, 1986, 1989). If the nursing
staff believe the condition is reversible they frequently act
to prevent further deterioration; if they consider the
condition to be irreversible the patient may be labeled a
"senile old person" and attempts to find and treat the cause
are not made (Roslaniec & Fitzpatrick, 1979; Lincoln, 1984).
In order to prevent progression and correct the underlying
causes of the confusion nurses must be aware of the
importance of recognizing both the symptoms and the potential
risks of confusion.

The systematic, routine use of comprehensive assessment
tools to determine fluctuations in mental status would
enable nurses to respond quickly to deteriorating conditions
(Foreman, 1987). Cameron, Thomas, Mulvihill, and Bronheim
(1987), found that physicians identified only 1 out of the 20
patients in their study who actually were delirious, as
diagnosed by the researchers using DSM-III criteria. The
researchers advocate routine screening of all hospitalized
patients for delirium in order to identify affected patients
and to implement corrective treatment as soon as possible.

In a different vein, Nagley (personal communication,

February 21, 1990) and Williams (1989b) urged consideration
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of the possibility that confusion may be a protective health

seeking mechanism employed in response to overwhelming
stimuli and stressors of age, illness, and hospitalization.
Behavior that seems inappropriate or unsafe may be engaged in
with a logical intent from a patient's point of view. It is
important to understand the patient's rationale for the
behavior before applying the label of "confusion". Wolanin
and Phillips (1981) pointed out that reality, like beauty, is
in the eye of the beholder; it can be difficult to determine
whose reality is more valid. They explained that because a
diagnosis of confusion affects the treatment a person
receives socially, legally, medically, and psychologically it

is imperative to accurately diagnose this complex phenomenon.

Assessment Tools

Foreman (1987) studied the reliability and content
validity of three widely used mental status questionnaires:
(1) the Short Portable Mental Status Questionnaire (SPMSQ)
(Pfeiffer, 1975), (2) the "Mini-Mental State" examination
(MMSE) (Folstein, et al., 1975), and (3) the Cognitive
Capacity Screening Examination (CCSE) (Jacobs, Bernhard,
Delgado & Strain, 1977). He found a high degree of
intercorrelation between scores obtained with the three
tests, with the CCSE being the most valid and reliable
measure of mental status. These three, physician-developed
tools assess cognitive functioning by testing short and long-

term memory, attention, and recall. They require that
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patients be able to speak and understand English and be able

to attend to the interview task for 5 to 20 minutes,
depending on the tool used and the patient's response time.
Foreman recommended use of the MMSE (11 questions) in
situations where persons were ill or otherwise unable to
attend for the length of time necessary for administration of
the CCSE (30 questions).

Physicians (Cameron, et al., 1987; Rockwood, 1989;
Thomas, Cameron, & Fahs, 1988) have conducted prospective and
retrospective studies to diagnose delirium using the DSM-III
criteria which assess for (a) clouding of consciousness, (b)
perceptual disturbances, (c) speech coherence, (d) sleep-wake
cycle disturbances, (e) increased or decreased psychomotor
activity, and (f) orientation and memory impairment (see
NEECHAM Confusion Scale Part II. 5, Appendix C). They urged
the prompt diagnosis and treatment of delirium since it is
associated with chronic and acute problems, and identifies
elderly at risk for death, longer hospitalization, and
institutionalization.

Several nurse researchers have conducted studies
directed toward developing valid, reliable, easy-to-use
assessment tools for nurses to quickly identify confusion in
their patients. Although nurses continually identify some
patients as confused without use of a specific tool, a
structured assessment device could assist nurses to identify

confusion in a more consistent manner and perhaps at an
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earlier stage, before the development of agitated,

uncooperative behaviors.

Nagley (1984) developed a tool, the Clinical Assessment
of Mental Status (CAMS), which requires nurses to consider a
patient's memory; orientation; and interactional behaviors,
such as eye contact, responsiveness, and body movement; and
rate the degree of confusion on a visual analogue scale.
Vermeersch (1986) constructed a confusion assessment tool
utilizing input from nurses regarding factors they considered
important in determining the presence of confusion; the
Clinical Assessment of Confusion (CAC) consists of a check
list of twenty five psychomotor behaviors and a visual
analogue scale adapted from Nagley's CAMS tool to indicate
the amount of confusion. The CAC was found to be reliable
and valid for the sample of 24 registered nurses who
evaluated 129 patients over a 14 day period (305
observations).

In a study to determine incidence, onset, and variables
associated with the onset of confusion in 71 non-surgical
patients over age 60, Foreman (1989) utilized the CAC
developed by Vermeersch and a visual analogue scale (VAS-C)
adapted from Nagley and Vermeersch, and compared them with
scores of the MMSE. Concurrent validity among the three
instruments was strong (Pearson's r .80 to .83, p<.001). The
vas-C and CAC were administered twice a shift and the vas-C,
CAC, and MMSE were administered if a change in alertness was

observed. Subjects were classified as confused on the basis
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of the combined criteria of the MMSE (<24) and CAC (exhibited

one or more behaviors); he validated the scores obtained with
the newer CAC tool by comparing them with the older, more
thoroughly tested and widely accepted MMSE.

Utilizing the SPMSQ and a researcher-developed Confusion
Rating Scale (CRS), Williams, et al. (1985, 1988) tested two
models for predicting acute confusional states in elderly
patients hospitalized for surgical treatment of traumatic hip
fractures. The researchers stated that prediction needs to
take into account: (1) the person's preexisting condition and
characteristics; (2) features of the event causing
hospitalization; and (3) events occurring during treatment
and hospitalization. Their tool consisted of four
categories: (1) orientation, (2) communication, (3) behavior,
and (4) illusions/hallucinations; it was scored from 0 to 2
for each category each shift. Researchers also gathered
daily clinical data such as self-reports of pain, pain
relief, and confusion; visitors; use of time piece; use of
radio or TV; use of vision or hearing correctives; narcotics
use; and, mobility level.

When comparing the predictive accuracy of their model
with the clinical assessment and predictions of nurses and
physicians, the clinical predictions were found to be more
accurate than the model, probably due to the fact that expert
clinicians are not confined by a mechanistic model, but
instead, use observations of behavior and informal

questioning to assess patients whose conditions may change



18
rapidly and whose manifestations of cognitive problems may be

subtle (Williams, et al., 1985, 1988). An infrequently
occurring factor may be significant for an individual patient
but not be statistically significant for the group being
studied. These researchers concluded that the use of mental
status tests at admission and at certain other times during
hospitalization is highly appropriate and should be
encouraged in order to identify patients at high risk for
acute confusional episodes and to plan care appropriately.
Use of structured, systematic behavioral observations is
recommended in order to gain information about patients'
mental status that is otherwise unobserved or unrecorded.
They concluded that, in their study, behavioral observation
alone underestimated cognitive impairment, when compared with
the SPMSQ scores, since problems with attention, memory, and
clouding of consciousness were not specifically assessed;
these factors are considered essential to the definition of
delirium in the DSM-III-R standards.

Because these important assessment factors are not
included in the CRS and the correlations between the SPMSQ
and CRS were low (r = .51 to .27, p<.001) the CRS was not
selected for use in the present study. The MMSE was selected
as the reference standard for the study, in preference to the
SPMSQ, because it is more widely used and reported;
comparisons of the psychometrics of the two tests resulted in

somewhat more favorable results for the MMSE (Foreman, 1986).
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Identification of the physiological factors and types of

behavior that reflect the various dimensions of cognitive
function would improve the predictive validity of assessment
tools. Champagne and Neelon have developed an instrument for
rapid and nonintrusive assessment of normal information
processing, early changes in disturbed information
processing, and for documentation of acute confusional
behavior (Champagne, et al., 1987; Neelon, et al., 1989).

The NEECHAM Confusion scale (see Appendix C) is currently
being refined and the researchers are testing related nursing
interventions. The NEECHAM utilizes usual nursing
assessments, making maximum use of already collected data.
There are nine scaled items divided into three subscales: (1)
Responsiveness, including neurosensory, motor, and verbal;
(2) Performance, includihg appearance/hygiene, motor, and
verbal; and (3) Physiological Control, including stability of
vital signs and oxygen saturation, and urinary continence
control. Scoring can be completed at the bedside and yields
a numgrical result between 0 and 30; scores of 25 to 30
indicate normal functioning while those of 24-20 indicate
mild to moderate impairment, and scores less than 20 are
associated with severe confusion (Neelon, et al., 1989).

The NEECHAM has been used with 21 hospitalized medical
patients and 14 nursing home patients over the age of 69
years (Champagne, et al., 1987) with high internal
consistency (Chronbach's alpha = .85), high average

interrater reliability (.96), and test-retest reliability



20
(.98) in stable subjects. The NEECHAM is highly correlated

with the MMSE (.81) and is more sensitive to impending
confusion; it can also be used to rapidly test very ill
patients, a distinct advantage over the MMSE. There is
minimal response burden and the test can be repeated
frequently to monitor changes in a patient's status.

Neelon and Champagne have tentatively defined three
patterns of the development of confusion: (1) early onset,
ehvironmentally provoked episodes; (2) rapid, fluctuating
episodes in the physiologically unstable, and (3)
progressively developing confusion in toxic provoked episodes
(Williams, 198%a). In a sample of 158 medical patients over
64 years of age, NEECHAM scores were significantly related to
key clinical indicators of acute confusion development and
the test was sensitive to early onset of confusion (Neelon et
al., 1989). A NEECHAM score of 24 or below predicted
confusion with a sensitivity of .95 and a specificity of .78.

Little information has been published regarding the
NEECHAM (Champagne, et al, 1987; Neelon, et al., 1989).
However, due to the supplemental information that was made
available to this researcher (Neelon, personal communication,
April 23, 1990, & May 7, 1990; wWilliams, 1989%a; Williams,
personal communication, March 14, 1990), the NEECHAM
instrument was selected for use in the proposed study.
Because of its psychometric qualities and reported ease of
application, the NEECHAM has promise for usefulness as a

nursing assessment tool for confusion. Further testing of
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the tool is needed, however; it is important to use the

NEECHAM in other population samples for purposes of adding to
the data base.

Larson (1986) states that screening tests are useful if
they: (1) address an important health problem; (2) the problem
can be detected in an early stage, (3) there is a useful
treatment available; and (4) the test is simple, convenient,
reliable, and cost effective. While Larson was primarily
addressing epidemiological problems, her statements could
apply to the confusion problem as well. Confusion among
hospitalized elderly patients is a readily acknowledged
problem and can be successfully treated through medical and
nursing interventions. A screening test to detect those
patients who have or are at high risk for developing
confusion could be very useful to nurses in planning care to
prevent or lessen the impact of confusion during the hospital

stay.

Summary

This review of the literature about confusion reveals
considerable descriptive and some quasi-experimental
research. The phenomenon of confusion has been difficult to
define and more difficult to assess, prevent, and/or treat
due to its frequently transitory nature, variety of
manifestations, and numerous precipitating or etiological
factors. Confusion is so multidimensional that the National

Conference on Nursing Diagnoses has eliminated confusion as a
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nursing diagnosis and included the defining characteristics

in the diagnoses of sensory-perceptual alterations, thought
processes alterations, and altered levels of consciousness;
the combination of these defining characteristics coincides
with the DSM-III diagnosis of delirium.

Descriptive research reported in the past 10 to 12 years
has resulted in considerable agreement regarding terminology
(delirium/acute confusion) and acceptance of the importance
of rapid diagnosis and treatment as opposed to the former
attitude of inevitability and futility of intervention.
There are currently accepted tests of cognitive function and
medical diagnostic criteria; medically oriented risk factors
have been developed. While reports of a satisfactory nursing
assessment or prediction tool for confusion have not been
fully published, preliminary reports regarding the NEECHAM
Confusion Scale appear promising.

The primary differences between the physician-developed
mental status tests and the nurse-developed confusion
assessment tools are that the mental status tests examine
only cognitive functions and require verbal responses while
the confusion assessments consider behavioral manifestations
not necessitating a verbal response, and, in the case of the
NEECHAM, physiological parameters are included.

Of the nursing aséessment instruments reported in the
literature (Nagley's CAMS, Vermeersch's CAC, Williams' CRS,
and Neelon & Champagne's NEECHAM) only the NEECHAM has been

tested for predictive validity in the form of sensitivity and
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specificity. Concurrent validity has been evaluated for all

of these instruments; all researchers except Vermeersch
(1986) utilized a mental status assessment tool such as the
MMSE or the SPMSQ for comparison (CAMS/SPMSQ r= .63 [Nagley,
1984]; CRS/SPMSQ r= .51 [Williams et al., 1985]; NEECHAM/MMSE
.81 [Champagne, et al., 1987] and .78 [Neelon, personal
communication, April 23, 1990]}). In the latter comparison,
neither author indicated the statistical test used to
determine the correlation between the NEECHAM and the MMSE.
Vermeersch (1986) compared the CAC and visual analogue scores
to find concurrent validity of 69% accurately classified as
confused and 79% accurately classified as not confused; the
NEECHAM is reported to have a sensitivity of .95 and a
specificity of .78 (Neelon, et al., 1989).

The NEECHAM is a more comprehensive instrument than the
others in that the physiological parameters of vital signs,
oxygen saturation, and urinary continence are included along
with the behavioral elements of responsiveness and
performance. With its .81 correlation with the MMSE, and the
ability of the vital function subscale to identify subjects
at risk for developing physiological-type confusion,
(Champagne, et al., 1987) the NEECHAM has demonstrated, in
two prior studies, the ability to both detect and predict
development of confusion. It has been tested on elderly
persons in both hospital and nursing home situations. For

these reasons the NEECHAM was selected for use in the current
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study and was evaluated for reliability and predictive

validity.

Conceptual Framework and Rationale for Study

Important concepts involved in the study of confusion

are as follows:

1. Confusion occurs frequently in hospitalized elders
(Chisholm, et al., 1982; Foreman, et al., 1989;
Lipowski, 1983; Williams et al., 1979);

2. Delirium can be present without overt, disruptive

behavioral manifestations (Francis, et al., (1990);

3. Delirium frequently is an indicator of a
significant/potentially life-threatening medical
problem (Lipowski, 1983, 1989);

4. Delirium is usually temporary, responding favorably
to treatment of the underlying etiology (Lipowski,
1983, 1989);

5. The negative effects of delirium in terms of both
human and monetary costs are very significant
(Levkoff, et al., 1986, 1988); and

6. The presence or absence of risk factors and the
occurrence of confusion can be assessed (Francis, et
al., 1990; Levkoff, et al., 1988; Lipowski, 1989;

Neelon, et al., 1989).
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Because effective medical and nursing interventions are
available to successfully treat, and perhaps prevent the
development of confusion, the burden of responsibility lies
with nursing and medical professionals to (a) collaborate to
identify those patients who have acute confusion/delirium and
those who are at risk for developing it, and (b) promptly
institute measures to alleviate or prevent it.

The current study contributes to the refinement of the
NEECHAM, a nursing assessment tool designed to enable nurses
to detect confusion, or its potential, sooner and more
effectively than subjective measures or waiting for the
patient to demonstrate overt confusional behaviors. Through
replication of Neelon's study, interrater reliability and
predictive validity testing of the instrument were assessed
using a different patient population and a different group of
nurse raters. Findings from this study may be used to
improve this instrument for use in general practice.

The expedient identification of confusion coupled with
appropriate nursing interventions has the potential to
significantly improve the patient's health status and may
improve patient safety, as well as spare the patient and
family the mental distress of both the more severe
physiological disruption and the overt confusional behaviors.
Monetary factors associated with hospitalization and
potential institutionalization are important considerations

for the patient, the hospital, the extended care facility,
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and the national cost of health care. Levkoff, et al.,

(1986) estimated that if early detection and proper
management of the acute confusional state could decrease the
average length of stay for each hospitalized elderly,
confused patient by one day, the savings would be between $1
and $2 billion (in 1983 terms). The savings would be even
greater if nursing home admission or hospital readmission

could be averted.

Research Purpose and Questions
The purpose of this study was to replicate studies done
by Neelon and Champagne in order to test the reliability and
validity of the NEECHAM Confusion scale with a different
patient population and with different nurse raters.
Specifically, interrater reliability and predictive validity
testing was the focus of the study.

The questions studied were:

l. To what extent do nurses agree in scoring the NEECHAM
for specific patients?

2. To what extent do nurses agree in scoring the MMSE
for specific patients?

3. To what extent does the NEECHAM, when compared with
the MMSE, accurately identify patients who are
confused?

4. To what extent does the NEECHAM, when compared with
the MMSE, accurately identify patients who are not

confused?
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CHAPTER THREE

Methods

Design

This study was part of the research process, begun by
Champagne and Neelon (Champagne, et al. 1987; Neelon, et al.,
1989), to refine a nursing assessment tool that can be
readily used by nurses to assess hospitalized elderly
patients for the presence or risk of confusion. It was part
of a larger study, Delirium in Elderly Patients at Good
Samaritan Hospital, conducted by Georgene Siemsen, Colleen
Lucas, and Judy Miller. The questions addressed by the
larger study included: (1) the prevalence of delirium in
hospitalized elderly on a medical nursing unit, (2) how
assessments of cognitive function using measurement tools
compare with current practices of nurses, (3) the
relationship between the occurrence of delirium and selected
demographic variables, and (4) significant factors associated
with the incidence of delirium on the target unit that should
be addressed in a plan of care designed to alleviate or
prevent confusion.

This replication study assessed the interrater
reliability and predictive validity of the NEECHAM in a
different geographical setting with different raters. The

MMSE was used as the comparison standard.
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Subjects and Setting

Subjects were a convenience sample of 26 patients 65 or
more years of age with medical diagnoses, with or without
preexisting delirium/confusion, admitted to a medical nursing
unit of Good Samaritan Hospital in Portland, Oregon. The
General Medicine (4C) nursing unit was selected for the
following reasons: (1) a large percentage of the patients are
elderly and meet documented criteria for high risk of
developing delirium, (2) staff nurses had identified that
delirium is a problem, and (3) demonstrated nurse interest
in the study. With the exception of patients known to be
admitted for only 24 hours, all patients admitted to the
target units who met the age and diagnoses requirements were
identified by the unit secretary who alerted the nurse
researchers of their presence. All potential subjects for
whom signed consent to participate in the study was obtained
within 48 hours of admission were included in the study. On
a few occasions more potential subjects were admitted to the
nursing unit than could be accommodated by the available data
collectors. 1In those instances potential subjects were

selected by a lottery process.

Protection of Human Subjects

All potential subjects were invited to participate in
the study by one of the nurse researchers. A brief
description of the purpose of the study (to furnish nurses

with information that would help them to provide care that is
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tailored to the needs of individual patients), and how

participation would affect them were discussed prior to
obtaining their signed consent (Appendix A). If a potential
subject was unable to give written consent, his/her next of
kin or guardian was contacted, whenever possible, and consent
for the patient's participation requested from that person.
More than one-third of the potential subjects were not
included in the study because either they were too impaired
to give consent, or their family members were unable to be
contacted within the designated time frame.

It was anticipated that there would be minimal risk to
subjects since all assessments were non-invasive and all,
except the oxygen saturation measurement with the pulse
oximeter and the writing and copying responses on the MMSE,
were routine nursing assessments. Risk for the subject was
limited to possible inconvenience associated with the time
involved in administering the assessment tools and possible
feelings of annoyance or frustration associated with one or
two questions on the MMSE. Care was taken not to interfere
with the patient's plan of care; the research assessments
were stopped at any time the subject indicated a desire not
to continue. Physicians were notified of the study by letter
(Appendix B). There was high probability the patient would
benefit from the study experience due to the additional,
positive social contact with a nurse and the opportunity to
discuss the hospital experience. It was anticipated that

future patients will benefit as a result of the information
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gained from this study being used to refine an assessment

instrument to identify patients at risk for confusion.
Confidentiality was strictly maintained. The only
documentation linking the patients' names and medical records
numbers with their subject numbers was a code book which was
kept in a file in the primary investigator's locked office.
This code book will be destroyed following completion of the

research study.

Instruments

The NEECHAM Confusion scale. The NEECHAM (Appendix C)

is designed to permit rapid, bedside assessment of
information processing and acute confusional behavior. It
has been tested with over 1000 observations of elderly
patients in both nursing homes and acute care hospitals (V.
J. Neelon, personal communication to J. Miller, January
1990); Neelon, et al. (1989) indicated that one study
population was comprised of 158 medical patients over 64
years of age.

The two-factor structure of the NEECHAM rates process-
performance and identifies patients at risk for developing
physiological-type confusion (Champagne, et al., 1987}.
Psychometric data are reported by Neelon (1990) as follows:
inter-rater reliability (.96); test-retest in stable elderly
subjects (.98); internal consistency for the total score
(Chronbach's alpha =.86); and correlétion with the MMSE

(.78). Scores range from 8 (very confused) to 30 (no
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indication of confusion); a NEECHAM score of 24 or below

predicted confusion with a sensitivity of .95 and a
specificity of .78 (Neelon, et al., 1989). The NEECHAM is
still being refined by the original researchers who are
interested in obtaining subject data from replication
studies. Data from this study is being shared with the
original investigators.

The NEECHAM scale involves both observation and the
physiological assessment of vital signs and oxygen
saturation. Blood pressure was measured with the equipment
located on the nursing unit, wall-attached sphygmomanometers.
A Diatek 600 electronic thermometer was used to measure
temperature. The hospital-approved procedures for vital
signs measurements were utilized. Oxygen saturation and
pulse rate were measured with a Nellcor N-10 pulse oximeter,
according to the manufacturers' directions. Protocols for
both observation and physiological measurements are included
in the Data Collection Resource Manual (Appendix D).

Both the electronic thermometer and the pulse oximeter
provide digital displays which enhances the accuracy of the
measurement readings, in the sense that the results are
presented in numerical form on a lighted display or print-out
rather than on a gauge or dial which requires reading and
interpretation by the rater. Digital presentation of the
results increases the intra and interrater reliability
regarding temperature, pulse, and oxygen measurements,

providing directions for use of the instruments are strictly
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followed. The blood pressure and respirations measurements

are more dependent upon rater skill; therefore, raters
strictly adhered to the protocols for obtaining these
measurements which were demonstrated, practiced, and tested
for interrater reliability during the preparation for data
collection. The sphygmomanometers and electronic
thermometers are routinely checked for accuracy by the
hospital's Biomedical Maintenance staff. The pulse oximeter
has a self-check program which is part of the protocol for
regular use. No routine service or calibration is required
for this instrument; accuracy of oxygen saturation is
reported to be 70%-100%: +2 Digits, 50%-70%: +3 Digits, O0-
50%: unspecified, and pulse rate: + bpm (Nellcor
Incorporated, 1986).

Nursing Assessment of Mental Functioning. For purposes
of this study, the NEECHAM was incorporated into a larger
instrument, Nursing Assessment of Mental Functioning (NAMF)
(Appendix C), developed by the researchers. 1In addition to
the NEECHAM, the NAMF contains an identification of mobility
restrictors and restraints, a self-report of mental clarity,
and the DSM-III criteria assessment. Because compromised
elderly persons may be sensitive to others' perceptions of
their cognition, resulting in guarding or defensiveness with
questions pertaining to mental status, consideration was
given to phrasing the mental clarity questions in a manner

unlikely to elicit distress. Williams, et al. (1979) used



similar questions in their study of confusion among
hospitalized elderly patients who underwent hip surgery.

Mini-Mental State Examination. The Mini-Mental State
examination (MMSE) (Folstein, et al., 1975) (Appendix C) is
an ll-question, widely used tool for assessing cognitive
functioning. The MMSE was found by the developers to be
reliable on 24 hour or 28 day retest by single or multiple
examiners, (Pearson coefficient of .887 for 24 hours, same
examiner, and .827 for two examiners; r= .98 for 28 days in
stable subjects). Concurrent validity in correlation with
the Wechsler Adult Intelligence Scale (a standard test of
cognition) was found to be (Pearson r) .776 with the Verbal
IQ, and .660 with the Performance IQ.

The MMSE is designed to be an easily administered tool
to quantify indicators of cognitive functioning. It requires
about 10 minutes to administer, can be repeated with little
practice effect, and demonstrates changes in cognitive
function over time; scores of 20 or less were found to be
indicative of dementia, delirium, schizophrenia, or affective
disorder (Folstein, et al., 1975). According to Klein, et
al. (1985), citing Anthony, et al. (1982), previous studies
with medical patients over age 40 have shown that a cutoff
point of 24 distinguishes cognitively impaired patients from
nonimpaired patients with a sensitivity of 87% and
specificity of 82%.

In comparing three frequently used mental status tools

Foreman (1987) found psychometrics for the MMSE to be as
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follows: internal consistency reliability = .957; content

validity = 8 of 11 components of mental status measured;
criterion~related validity, Spearman correlation coefficient
.78 at p<.001; sensitivity = .82, predictive value of a
positive test = .80, specificity = .80, and predictive value
of a negative test = .82. Champagne, et al. (1987) found the
NEECHAM to be correlated with the MMSE .81 and to be more
sensitive to impending confusion.

Post Discharge Chart Audit. A retrospective chart
review was done to identify clinical notations regarding
subjects' mental status (Appendix C). These data were
collected following the subject's discharge in order that the
researchers remain blind to this information while the
confusion assessments for the given subjects were being
completed. The recorded indicators of mental status were
intended to be compared with NEECHAM and MMSE scores;
however, insufficient chart data concerning mental status was

available to permit this analysis.

Procedures

The study was conducted by four nurse researchers and
one research assistant. While the author was actively
involved in all phases of the research, her areas of primary
responsibility were: (1) preparation of instructional
materials for training the data collectors, (2) testing and
analyzing interrater reliability, (3) analyzing the NEECHAM

and MMSE scores to determine the predictive validity of the
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NEECHAM scale in this study population, (4) writing a report

of the interrater reliability and predictive validity
analyses for publication in a professional nursing book; and
completing data validation documents to be sent to V. J.
Neelon.

Data collection preparation. Prior to the start of data

collection all raters participated in two three-and-one-half-
hour training sessions designed to ensure complete
familiarity with all aspects of the data collection process.
Consistency among all raters in the use of the assessment
tools was a major focus.

Preparations for the training included: (1) compilation
of a "Data Collection Resource Manual" (Appendix D), which
includes the study protocol, descriptions and directions for
use of the Nursing Assessment of Mental Function (NAMF), and
the Folstein Mini-Mental State (MMSE) worksheet, as well as
detailed procedures for checking the physiological
measurements; (2) formatting the NAMF and MMSE tools for use
in this study; (3) videotaping three examples of the primary
investigator using the NAMF and MMSE with three different
subjects; (4) obtaining assurances that the electronic and
mechanical assessment equipment is routinely checked for
accuracy by the Biomedical Department; (5) arranging to have
all necessary equipment and supplies on hand, including safe
storage arrangements; and (6) identification of data

collectors.
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All raters, five RNs, participated in the preparatory

sessions to ensure familiarity with the research protocols,
the measurement tools, and the environmental aspects
(location of equipment and supplies, patient's rooms, work
space, and other pertinent factors) of the study. Since
consistency in interrater scoring of both the NEECHAM and
MMSE was a major concern for reliability, special attention
was given to the techniques for assessing the subjects and
scoring the tools. There were particular concerns with the
scoring of the subjective portions which rely entirely upon
the raters' interpretations of the observed behavior.
Morrison, et al. (1990) noted that systematic rater training
procedures decrease the effect of rater variability. Such
procedures often involve: training to a measurement standard;
extensive instruction and observation guides; supervised
practice using the instrument; and routine, intermittent, and
random rechecking and retraining, if necessary.

A major focus of the preparatory sessions was ensuring
that all researchers and assistants were thoroughly familiar
with the data collection instruments. Research project
raters viewed a videotape of one of the researchers using the
NAMF which included the NEECHAM and Self-Perceived Mental
Clarity) and MMSE with a patient similar to the subjects of
the study. Raters practiced scoring the instruments for the
videotaped patient and non-subject patients. This was
followed by focused discussions related to scoring decisions.

Discrepancies among raters were addressed with development
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and refinement of procedures and techniques for consistent

and appropriate scoring of items across subjects. Interrater
reliability was assessed prior to data collection and mid-way
during the six-week collection period.

Data collection schedule. Data were collected twice
each week day throughout the study period. 1In order to
assess for differences between levels of confusion or
sundowning behaviors that occur at different times of the day
(Evans, 1987, Lipowski, 1989), the NAMF was administered to
each subject twice a day between the hours of 7 and 11 a.m.,
and 3:30 and 9 p.m.. The MMSE was administered twice during
the first four days of hospitalization. The MMSE was always
administered after the NAMF. This was an important effort to
avoid criterion contamination, since the same rater
administered both the NAMF and the MMSE.

Raters received daily a written schedule, prepared by
one of the researchers, of subjects to assess with an
indication of whether or not the MMSE was to be administered.
Assignment schedules and other supplies were located in a
locked drawer on the study unit. The time involved in
assessing each subject was 20 to 30 minutes per session,
depending upon whether or not the MMSE was administered.
Additional time, three-five minutes, was required to ensure
that all the necessary information had been recorded. Raters
placed the completed data forms in a locked drawer accessible

only to the research group.
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Data Analysis

Data Analysis was accomplished using CRUNCH (1987), a
statistical analysis software package used at the Oregon
Health Sciences University School of Nursing (OHSU).
Assistance with data analysis was provided by staff from the
Office of Research Development and Utilization at OHSU.

Interrater reliability. There were two areas of concern
related to interrater reliability. One related to the issue
of the reliability of the NEECHAM Confusion Scale when it was
used in a different setting by different raters; the other
was related to the consistency of the data collection by all
raters in this study. To assess the reliability of the
NEECHAM scale, Pearson's correlation coefficient was used to
compute the correlation between scores for a minimum of 30
cbservations, same time, same subject, made by the same two
raters. A correlation of at least 90% was designated to
indicate acceptable reliability. Since it was anticipated
that subjects display more signs of confusion on different
days of their hospitalizations, an effort was made to do the
interrater reliability paired-assessments on different days
of hospitalization. For example, 10 subjects were rated on
their first day, 10 subjects on their second day, and 10
subjects on their fourth day of hospitalization.

‘The process used to ensure interrater reliability among

the raters was as follows:
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The NAMF and MMSE were reviewed and discussed in

detail; opportunity was provided for clarification of
any aspect of the tools or process;

Demonstrations of the use of the electronic
thermometer, blood pressure equipment, and pulse
oximeter were provided; all raters practiced using
this equipment in accordance with the study protocols;
One of the videotaped examples of a researcher using
the tools was viewed, after which raters scored both
the NAMF and MMSE; following completion of the trial
rating, scores were verbally compared and discussed;
techniques for obtaining accurate and consistent
scores were clarified;

Raters scored a non-sample patient and returned to
the classroom to compare scores; informal comparison
of scores identified troublesome areas regarding use
of the assessment tools; all areas of concern for
consistency were clarified;

All scores were analyzed for percent agreement
according to criteria previously agreed to by the
researchers (the acceptable item levels of agreement
were: 70% of the item scores were expected to be
identical, 20% of the scores may vary by one point,
10% of the scores may vary by 2 points; raters must
agree on all dichotomous items; 90% of the raters must

agree on each item);
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6. A communication book for sharing information

pertinent to the study was available for raters
throughout the data collection period;

7. Midway through the data collection period, the raters
convened for a follow-up interrater reliability
assessment; four study subjects were assessed and
rated simultaneously by all raters; the percent
agreement on item scores was determined for each
subject.

Concurrent validity. Concurrent validity of the NEECHAM
was calculated by determining the correlation between total
scores of the NEECHAM and the MMSE. Pearson product moment
correlation was used for these calculations.

Predictive validity. Validity as sensitivity and
specificity was calculated according to the method of
Lilienfeld and Lilienfeld (1980) and Larson (1986).
Sensitivity is the ability of the tool to identify correctly
the critical attribute (delirium/acute confusion);
specificity is the ability of the tool to correctly identify
the absence of the critical attribute. Sensitivity would be
supported if all subjects who scored 24 or below on the
NEECHAM had documented behavioral indications of
delirium/acute confusion in their clinical records and
corrrespondingly low scores (<24) on the MMSE. Specificity
would be supported if subjects with NEECHAM scores 25 or
above had no indication of confusional behavior noted in

their clinical records and had scores above 23 on the MMSE.
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The predictive validity of the NEECHAM in this study was

determined by the sensitivity and specificity calculations.

Neelon, et al. (1989) indicated a sensitivity of .95 and
specificity of .78 for the NEECHAM. These levels are within
an acceptable range. The author had hoped for a higher
specificity which would indicate greater accuracy in
eliminating those actually not at risk. However, since the
greater personal risk to the patient is in not identifying
confusion and its etiology, it is preferable that the tool
identify a higher percentage of those who have confusion, or
are at high risk for developing it, than to gain a higher
than .78 specificity and miss identifying more (than 5%) of
those persons who have the problem.

From an ethical point of view it would seem to be in the
best interests of patients, families, and caregivers to
prevent the development