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Introduction

Introduction

“They drove me in my bed all through the city. Than they brought me to a small room
behind a well-known building, do not know the name right know. The room was number 3.
What a coincidence | thought, in the hospital my room number was also 3. Is it just a
coincidence or what else might it mean? Tean nurse J. came in. | was so surprised to see
him there. | recognized him immediately, even there. | said: “what are you doing here?” He
said that he came to help me. | did not believe him and said “no, no, you're lying, you're just
like them, you have come to beat me up”. Than nurse F. came in. Than | really got scared, if
even she was in this plot.... | was so sure they were working for the Mafia. Wanting to steal
the diamonds and pearls that were put in my hip during surgery.*

Mr. K, 87 years, suffered from delirium after hip surgery, complicated by infection.

Delirium, a transient organic mental syndrome characterized by disturbances in
consciousness, cognition and perception, is one of the most frequent forms of
psychopathology in elderly patients. Incidences reported vary from 5% (1) to 52% (2),
depending on the group of patients, the diagnostic criteria and the method of study.
Development of delirium during hospital admission is independently associated with
mortality, increased morbidity, functional decline, increased length of stay, intensive nursing
care and nursing home placement after admission (3-8).

The term ‘delirium’ originates from the Greek word ‘Léros’, which means ‘fools talk’ or
‘nonsense’ and the Latin word ‘delirare’ or ‘delirare decedere’, which means ‘to go out of the
furrow’ (9, p.129). The first standardized diagnostic criteria for delirium were published in the
Diagnostic Statistical Manual 1l! of the American Psychiatric Association in 1980, based on
the consensus of experts (10). Since then the criteria have been revised two times in the
DSM-IlI-R in 1987 (11) and the DSM-1V in 1994. The DSM-IV criteria (12) are described in
Table 1. Although the essential features of delirium are clearly described, the presentation of
delirium differs from patient to patient (2, 13-15). Symptoms fluctuate and first symptoms
occur mostly in the evening and during the night. An early diagnosis of delirium enables the
search for diagnosis and treatment for the underlying etiological factor(s), and may prevent
consequences of the disturbed behavior (13). The diagnosis of delirium is primarily clinical,
based on careful observations and awareness of the diagnostic criteria (16).
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Table 1 Criteria of DSM-IV for the diagnosis delirium

A | Disturbance of consciousness with reduced ability to focus, sustain or shift attention

B | Changed cognition or the development of a perceptual disturbance

C |Disturbance develops in a short period of time and fluctuates over the course of the
day

D |[There is evidence from history, physical examination or laboratory findings that the
disturbance is:

1 Physiological consequence of general condition

2 Caused by intoxication

3 Caused by medication

4 Caused by more than one etiology

In order to diagnose delirium a relatively recent (hours to days) change of the patients’
observable behavior and cognitive functioning need to be brought to the attention of the
physician (13). Due to frequent, around the clock, contact with the patient, nurses are in a
strategic position to observe changes in behavior of hospitalized elderly patients that indicate
the onset of delirium (17-19). The diagnosis of delirium, however, is often overlooked or the
symptoms are mistaken for dementia or depression (13, 20-24). Several studies showed
that nurses have insufficient knowledge of cognitive deficits and do not recognize delirium
(19, 25-27). Nevertheless, studies in which research nurses, who were not involved in
regular care, used standard observations, showed promising results with regard to the
recognition of delirium (28-30).

To improve early recognition of delirium in elderly hospitalized patients the studies described

in this thesis were undertaken. The central question studied was:

» s jt possible to come to the diagnosis of delirium with a limited number of standard
observations by nurses?

The perspective of these studies is the observation of patients by nursing staff during regular
care. First step was to review delirium measurement scales. Most scales depend on testing,
rather than on observing a patient, and are developed for use by trained physicians instead
of nursing staff. None of the instruments developed for nurses’ observation were based on
the DSM criteria and due to methodological problems none of them was considered suitable
to study the central question of this thesis. Therefore a new instrument, the Delirium
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Observation Screening (DOS) Scale, was developed and tested for its psychometric
qualities. An additional research question was formulated:
» Is the Delirium Observation Screening Scale a valid and reliable instrument to detect

delirium by nurses’ observations during regular care?

Six studies were performed in order to develop and test the DOS Scale and to answer the
central research question. Two studies were prospective in high-risk groups of patients:
geriatric patients and hip fracture patients. Data were collected on predisposing factors and
precipitating factors of delirium. These data were used to answer an additional question with
regard to early recognition of deliium by nurses. This question was formulated since a
growing number of studies address the question of predictability of delirium (6, 31-37).

* [s identification of risk factors useful for early recognition of delirium?

Early recognition of delirium by nurses could be guided by two principles: the identification of
patients at risk and a systematic observation of symptoms. Table 2 presents an overview and
the characteristics of the six studies and the corresponding chapters in this thesis.

Table 2 Characteristics of the six studies on early recognition of delirium
Study |Sample (n) Aim of study Chapter
Professionals Patients
1 Multidisciplinary Content validity DOS Scale 3
experts (7)
2 Geriatric patients (82) Psychometric qualities DOS Scale 3
Risk factors for delirium 8
Geriatric patients (36) Interrater reliability DOS Scale 4
4 Nurses (44) Interrater reliability DOS Scale 4
Nursing experts (5) Interrater reliability DOS Scale 4
5 Patients referred for Interrater reliability DOS Scale 4
psychiatric consultation (57) | Psychometric qualities DOS Scale 5
Nurses (68) Practical evaluation DOS Scale 5
6 Hip fracture patients (92) Psychometric qualities DOS Scale 3
Limitation of number of standard 6
observations
Risk factors for delirium 7
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This thesis comprises nine chapters. The chapters 1-8 are written and submitted as articles.

Therefore some repetition of information regarding the literature and methods of investigation

could not be avoided. The advantage, however, is that all chapters can be read

independently.

The first two chapters describe the background of this investigation on delirium.

= Chapter 1 gives an overview of the literature on early recognition of delirium. Specific
emphasis is given to explore the definition and symptoms of delirium, its causes, risk
factors, consequences and the role of nurses in early recognition.

= Chapter 2 presents twelve delirium instruments with regard to their psychometric
qualities and their use in clinical practice. Relevant aspects of instrument development in
this field are discussed.

The research question: ‘Is the Delirium Observation Screening Scale a valid and reliable

instrument to detect delirium by nurses’ observations during regular care? will be answered

in the chapters 3, 4 & 5.

= Chapter 3 reports of the development and psychometric testing of the DOS Scale.
Experts tested the content validity. Prospectively collected data on geriatric and hip
fracture patients were analyzed to study reliability (internal consistency) and validity
(criterion and construct) of the DOS Scale.

= Chapter 4 discusses the interrater reliability of the DOS Scale, tested in three separate
studies: in psychiatric consultation patients, in geriatric patients and in a videotaped
simulant elderly delirious patient. Methods, results and considerations with regard to
interrater reliability in observational scales are discussed.

= Chapter 5 shows the results of the DOS Scale, tested in a population of patients referred
for psychiatric consultation. In this study nurses were invited to evaluate the use of this
instrument for their clinical practice. The methods and results of this study are described.

The central question of this thesis: ‘Is it possible to come to the diagnosis of delirium with a

limited number of standard observations by nurses?’, will be answered in chapter 6.

= Chapter 6 is based on the DOS Scale ratings of the hip fracture patients. These ratings
are further analyzed in order to come to a limited number of observations that leads to
the diagnosis of delirium. An algorithm with a limited number of items of the DOS Scale
is developed and tested.

The additional question ‘/s identification of risk factors useful for early recognition of

delirium?’, wil be answered in the chapters 7 and 8.

= Chapter 7 gives insight in the risk factors for delirium found in the population of hip
fracture patients studied. The occurence of risk factors will be related to the development
of delirium.
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* Chapter 8 has the same perspective as chapter 7 for the group of geriatric patients
studied.
The final chapter, Chapter 9, is a retrospective view on the findings of all studies, the

methodological issues and the implications for clinical practice and research.
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Chapter 1

Abstract

Delirium is a transient organic mental syndrome characterized by disturbances in
consciousness, cognition or perception. Incidence in elderly hospitalized patients is about
25%. The causes of delirium are multifactorial; risk factors include high age, cognitive
impairment and severity of illness. The consequences of delirium include high morbidity
and mortality, lengthened hospital stay and nursing home placement. Delirium develops in
a short period and symptoms fluctuate, therefore nurses are in a key position to early
recognize symptoms. Delirium, however, is often overlooked or misdiagnosed due to lack
of knowledge and awareness of nurses and doctors. To improve early recognition of
delirium emphasize should be given to terminology, vision and knowledge toward health in
aging and delirium as a potential medical emergency and to instruments for systematic
screening of symptoms.

Introduction

Delirium, a frequent form of psychopathology in elderly hospitalized patients, is
associated with high morbidity and mortality (1-4). Early recognition of delirium enables
diagnosis and treatment of the underlying cause and can prevent negative outcomes (5,
6). Many studies on the clinical presentation, etiology, risk factors and consequences of
delirium have been published. The contribution of nursing to this body of knowledge is
relatively small, though few nurses, Neelon (7-9), Foreman (10-15) and Williams (16-19),
have published on this topic over the years.

Not withstanding the growing number of studies on delirium, the diagnosis is often
overlooked or mistaken for dementia or depression (11, 20-23).

The aims of this review are:

1. To describe a definition of delirium, causes , incidence and risk factors and the
importance of this diagnosis in elderly patients because of its’ consequences.

2. Tofocus on early recognition of delirium by nurses’ observation of symptoms.

Material for this review was drawn from searches conducted on MEDLINE (1990-2000)
and CINAHL. The main sources of this review are research articles, however, some

review articles were used as well.
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Early recognition of delirium: Review of the literature

Definition of delirium

Delirium is a transient organic mental syndrome of acute onset, characterized by global
impairment of cognitive functions, reduced level of consciousness, attention
abnormalities, increased or decreased psychomotor activity and a disordered sleep-
wake cycle (20). The term ‘delirium’ originates from the Greek word ‘Léros’, which
means ‘fools talk or nonsense’ and the Latin word ‘delirare’ or ‘delirare decedere’ which
means ‘to go out of the furrow’ (24, p. 129).

The first standardized diagnostic criteria for delirium were published in the Diagnostic
Statistical Manual Ill (DSM) in 1980 (25), based on the consensus of experts. Until 1980
a wide range of terms was used to describe delirium, the DSM diagnosis introduced
consistency that improved communication and facilitated research (20). The semantic
problem, however, is still alive. In nursing literature delirium has been defined by a
number of terms such as acute confusional state (14, 19, 26), post-operative confusion
(27, 28) or intensive care unit psychosis (29, 30). Some authors note that delirium and
acute confusion are not synonymous (31, 32).

The DSM criteria for deliium have been adjusted in 1987 (DSM-III-R) and in 1994
(DSM-1V) (33, 34). In the DSM Il deliium was classified as an organic psycho-
syndrome: a complex of psychiatric symptoms, caused by a somatic disturbance. The
term organic psycho-syndrome disappeared in the DSM-IV (34), because it suggests
that functional psychiatric disturbances do not have a biological origin (35). Disturbances
of the sleep/wake cycle and psychomotor activities were dropped as diagnostic criteria in
the DSM-IV since they do not differentiate delirium from other syndromes (25, 36, 37).
Table 1 shows the DSM-IV criteria.

Although the essential features of delirium have been clearly described in the DSM
criteria, the presentation of delirium differs from patient to patient (38). In the study of
Rudberg et al. (39) 15% of hospitalized patients over 65 years of age became delirious.
A day by day follow-up showed no pattern of symptoms or pattern of duration of
symptoms.

Two different subtypes of delirium have been described (20, 38, 40-42). In hyperactive
delirium the patient is overly alert and has an increased psychomotor activity and
responsivity to stimuli. A patient with hypoactive delirium has reduced psychomotor
activity and alertness. A patient may change from hyperactive to hypoactive in the
course of a day or a delirious episode. Sandberg et al.(38) studied 315 delirious patients
in hospitals, nursing homes, residential homes and at home. In this sample 22% was
classified as hyperactive, 26% as hypoactive, 42% as mixed and 11% neither hyper- nor
hypoactive. In a study of 94 delirious patients admitted to an acute geriatric department

13
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(42) findings were comparable: 21% hyperactive delirium, 29% hypoactive delirium, 43%
mixed type and 7% no psychomotor disturbances. The type of delirium has been related

to the cause (43) and to the prognosis of delirium (42, 44).

Table 1 Diagnostic criteria of DSM-IV for the diagnosis of delirium

A | Disturbance of consciousness with reduced ability to focus, sustain
or shift attention

B |Changed cognition or the development of a perceptual disturbance

C |Disturbance develops in a short period of time and fluctuates over
the course of the day

D [There is evidence from history, physical examination or laboratory
findings that the disturbance is:

1 Physiological consequence of general condition

2 Caused by intoxication

3 Caused by medication

4 Caused by more than one etiology

Causes and incidence

In ancient times it was known that a patient could lose his or her mind due to severe
fever (20). In the nineteenth century delirium was recognized as originating “from a
certain physiological condition of the brain” (20). In 1901 Bonhoeffer (in 20, p. 29)
described delirium as an “acute exogenous reaction type”, implying that the origin of the
disorder is in the body, outside the brain. The pathophysiology, however, is still not clear.
A disturbance in oxidative metabolism, causing a change in cholinergic transmission,
appears to explain the mechanism (45, 46). The DSM IV describes four etiological
categories (see Table 1). Underlying conditions commonly associated with delirium are
central nervous system disorders, metabolic disorders, cardiopulmonary disorders and
systemic ilinesses (47).

Foreman (14) noted that intoxication by medications, infections, dehydration and other
metabolic disturbances are the main causes of delirium in elderly hospitalized patients.
These causes are confirmed in recent studies. In a study of 94 elderly delirious patients
(48) infection was found a major cause (35%), followed by hypoxia-ischemia (32%) and
medication toxicity (15%). A study of 171 elderly delirious patients (49) showed infection in
34%. Medication use (42%), metabolic abnormality (22%) and infection (8%) were found
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as suspected cause in a study of 64 delirious elderly patients (39). All authors state that
the development of delirium is multifactioral.

Incidences of delirium in elderly hospitalized patients vary from 5.0% (50) to 51.5% (17).
A percentage of about 25% is found in several studies of medical and surgical patients
(3, 45, 51-53). The sample of patients (age, general and medical condition), the method

of study (case finding) and the diagnostic criteria used influence the incidence reported.

Risk factors

Some patients are more vulnerable to develop delirium than others are. Inouye et al. (51,
54) have divided risk factors for delirium into predisposing and precipitating factors.
Predisposing factors are present at the time of hospital admission and reflect the
baseline vulnerability of a patient. Precipitating factors are noxious insults or hospital
related factors that contribute to the development of delirium. Patients with a high
vulnerability to deliium may develop delirium with any precipitating factor, even if it is
mild. But patients with low vulnerability are resistant to the development of delirium even
with noxious insults. Several studies have tried to identify predisposing and precipitating
factors in elderly patients (2, 51, 52, 54-58). These studies have concluded that the most
powerful risks for developing delirium are present before admission. In nearly all
studies, pre-existing cognitive impairment was identified as a predisposing factor for
delirium. Severe iliness, dehydration (51, 56, 57) and high age (52, 55, 57, 58), put
patients at risk for developing delirium. Male gender (52, 55), alcohol abuse (2), and
comorbidities (2, 57) contributed significantly. Risk factors also include a fracture (52),
depression (2) and vision impairment (51). Elie et al. (59) reviewed 27 publications on
risk factors for delirium, published between 1966 and 1995. Dementia, advanced age
and medical illness were consistent risk factors.

The development of delirium in a study of Inouye and Charpentier (54) was predicted by
five precipitating factors: use of physical restraints, malnutrition, more than three
medications newly prescribed, use of bladder catheter and any iatrogenic event.
Precipitating factors found by Schor et al. (52) were infection and the use of neuroleptics
and narcotics. Martin et al. (58) found a high number of medications administered during
hospitalization, surgery, a high number of procedures during early hospitalization (e.g.,
x-rays and blood tests) and intensive care treatment to precipitate delirium.
Environmental factors or hospital related factors, such as sleep deprivation, unfamiliar
environment, frequent reallocation and lack of windows have also been studied as
factors in the development of delirium. These factors, however, did not predict delirium
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(10, 58, 60). Psychosocial factors such as stress and lack of social support did not
correlate with the occurrence of delirium (10, 58, 60).

Consequences

The consequences of delirium have been studied in several samples of elderly patients
(61). The findings show death (2, 4, 62), prolonged stay in the hospital (2, 3), functional
decline (3, 4, 63) and new nursing home placement after admission (3, 4) as
independent outcomes of delirium. Brannstrém et al. (1) and Murray et al. (63) found that
dependency in activities of daily living is high after a delirious episode, even six months
after hospital discharge. Rockwood et al. (64) followed 38 elderly patients with delirium
and 148 patients with no delirium or dementia, for a period of 33 months. The follow-up
of these patients showed that delirium is an important indicator for dementia and death,
even in those patients without prior cognitive or functional impairment.

The experience of being delirious has been studied by Andersson et al. (65) Laitinen
(66) and Schofield (67). Laitinen interviewed ten coronary bypass patients who
experienced acute confusion during their post operative stay on the ICU. At the time of
the interview the patients were in good physical and mental condition. They remembered
having been confused and spoke about it spontaneously. They expressed
embarrassment when they remembered the experience. Patients described deep
loneliness, huge anxiety and fear and helplessness when they found themselves
between consciousness and unconsciousness. Patients said that in their stage of
confusion small signals or signs from the environment had a huge meaning, good or
bad, calming or inducing chaos. The way nurses responded to them had a great impact.
Schofield interviewed 19 elderly hospitalized patients after an episode of delirium. Over
half of the patients described perceptual disturbances like illusions and hallucinations.
Their experiences varied from pleasing and entertaining, to bad and frightening. Some
patients described a feeling of being detached from their surroundings. Some
experienced memory loss and disorientation. Some patients were reluctant to discuss
matters that had been bewildering and were not completely comprehended. Whether
they did not remember these things or did not want to talk about them was not clear. In
a case study by Andersson et al., the patient said that during the acute confusional state
‘she felt as if she had spoken about things that were like fantasies and that she knew
that she had mixed various things’.
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Early recognition of delirium by nurses

Because of its fluctuating nature and different presentations, the diagnosis of delirium is
difficult to make (11, 26). The fluctuating nature limits the sensitivity of once-daily
interviews (68). Nurses have frequent contacts with the patient and are in a strategic
position to observe changes at an early stage (11, 51, 52, 69, 70). Francis (71) who
studied recognition of delirium by physicians and nurses, concluded that nurses may be
more likely to recognize delirium because they recognize subtle changes and use
information from spouses.

Observation of symptoms by nurses

The knowledge and awareness of nurses regarding symptoms of delirium have been
studied from various perspectives (53, 69, 70, 72-77). Palmateer and McCartney (72)
and Treloir and Mcdonald (76) found that because nurses have insufficient knowledge of
cognitive deficits, many patients suffering from delirium are not recognized. Morency et
al. (70) studied nurses’ ability to recognize symptoms of delirium in elderly acute care
patients. Each patient was interviewed daily by a trained assistant using the Delirium
Symptom Interview (DSI) (78). The day nurses were asked for their own observations
and the presence and absence of DSM-III symptoms daily. The two sets of observations
were compared. Thirty eight percent of the patients had a delirium on admission or
developed delirium during the hospital stay. Of all symptoms of delirium nurses
assessed disorientation best (sensitivity compared with DSI: 0.81). Disturbances in
sleep-wake cycle, disturbances of consciousness and increased or decreased
psychomotor activity were correctly recognized in about two thirds of patients. The
nurses only observed fluctuating behavior and speech disturbances in half of patients.
Recognition of perceptual disturbances showed a sensitivity of 0.41. The researchers
observed that nurses were protective of their patients when questioned about speech
disturbances and offered explanations for the symptom. Morency et al. concluded that
nurses tend to focus on orientation and fail to recognize the behavioral aspects of
delirium. To assess perceptual disturbances it is important to ask the patients’
experiences. The authors (p 29) state that ‘nurses should be aware of the dangers of
normalizing behaviors as lethargy (“simply tired”) and tangentiality (“likes to tell stories”)’.
Yeaw and Abbate (69) interviewed registered nurses after a day shift in which the nurses
had cared for a confused, non-demented patient. They also concluded that nurses
recognized disorientation best. Rasmussen and Creason (75) found that six of ten
interviewed nurses described confusion and disorientation as the same phenomenon.

They used a variety of descriptions of signs and symptoms ‘unique to each nurse'.
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Components of confusion indicated by all nurses were disorientation, memory
impairment, altered awareness of own situation and safety needs, aggressive behavior
and altered ability to interact. All nurses stressed the importance of knowing the patient
in order to be able to recognize small changes in behavior.

Milisen (53) studied the documentation of delirium in nursing records of elderly hip
fracture patients. Patients were assessed by trained nurses using the Confusion
Assessment Method (CAM) (79) on post operative days. After discharge the patients’
nursing records were reviewed for references to the diagnoses of delirium, or synonyms
or symptoms of delirium. The overall incidence of delirium determined with the CAM was
20%. Comparison of the CAM results with nursing records showed no documentation of
delirium in 87.5% of the delirious patients on the first postoperative day, on the twelfth
day this was still the case in 50%. The documentation by nurses showed a great variety
of descriptions. Most referred to the level of psychomotor activity and alertness of the
patient. The symptom ‘altered attention’, essential for the diagnosis of delirium, was not
documented at all. Conclusion was that documentation was poor, fragmentary and
inconsistent, and delirium was underdiagnosed. Souder and O’Sullivan (77) studied the
documentation of nurses versus standardized assessment of cognitive status in 42
medically hospitalized patients. The standardized assessment showed impaired
performance in 24 to 67% of all measures. Chart review showed no documentation on
impaired cognitive status in any of these patients. Souder and O’Sullivan concluded that
nurses limit their assessment to orientation and therefore miss many cases of cognitive
problems in their patients. Brady (80) studied recognition of confusion by nursing staff in
long term care. Disturbing behavior was often described as confusion. Not only do
nurses lack knowledge of delirium; studies on recognition of delirium by doctors have
shown similar results (22, 71, 81, 82).

Improvement of early recognition of delirium

McCarthy (74) analyzed factors that led to the failure of nurses to detect and manage
acute confusional states in elderly hospitalized patients. The study revealed that
recognition of acute confusion was influenced by the philosophical orientation of the
nurse towards health in aging. Three orientations were identified: (1) decline perspective
(regards health in aging as decremental), (2) vulnerable perspective (regards health in
aging either positive or negative) and (3) healthful perspective (regards “good health” in
aging as normative). Nurses using the healthful perspective were most likely to
differentiate between acute and chronic confusion in elderly hospitalized patients.
Nurses using the decline perspective were least likely to detect acute confusion. The
author suggests that in order to detect acute confusion, nursing students should be
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trained to accept and act according to the healthful perspective. Rasmussen and
Creason (75) and Morency et al. (70) concluded that nurses should be taught more
about normal aging. The fact that cognitive decline is accepted as normal contributes to
delay or neglect in the diagnosis of delirium. In patients with known dementia changes in
cognition and behavior are seldom seen as important (60, 83).

Another improvement in recognition of delirium is to overcome the semantic problem in
the definition of delirium (6). The word ‘confusion’ is unclear (53, 69, 72, 73, 84). Milisen
states ‘everyone knows what confusion means, yet no one does, because of the many
different definitions among health care workers’ (p. 70). Nurses should use behavioral
descriptions instead of ‘patient is confused’ (72, 73).

Since nurses are mainly focussed on disorientation most authors recommend a
combination of education and the implementation of standard systematic cognitive tests
(5, 53, 72, 73, 77). Standard cognitive tests, however, are influenced by age and
education and do not measure all aspects of deliium (85). For successful
implementation of delirium screening, according to Williams and Neelon (8, 9, 18) nurses
need instruments that are based on observation, used at the bedside during regular
care, repetitively and without respondent burden.

Simon et al. (86) describe a process improvement project in an orthopedic unit in which
assessment of risk, systematic cognitive screening and observation of behavior, lead to
improved detection of delirium. They emphasize the importance of the collaboration
between nurses and physicians in this process. A study of Bowler et al. (81) showed,
improvement of detection of psychiatric disorders in elderly medical inpatients, when
doctors and nurses pooled their observations. Miller et al. (87) successfully implemented
standard assessment by use of the NEECHAM Confusion Scale (88). They concluded,
however, that nurses gathered information but did not consistently incorporate this
information in nursing care and interventions. Lacko et al. (89) studied the effect of staff
nurses using a standardized protocol to identify delirium in elderly hospitalized patients.
Nurses on the intervention unit were taught about normal changes of aging, the process
of delirium and methods for differentiating and diagnosing this condition. A test of
orientation, memory and concentration and the CAM, were used by nurses on a daily
basis. On the intervention unit 8 out of 32 patients developed delirium, nurses detected
and documented all cases correctly. Rapp et al.(90) implemented a protocol with a
combination of three instruments: the Mini Mental State Examination (91), the
NEECHAM Confusion Scale and the CAM. Nurses were trained in the use of the
instruments. At first they reported to be uncomfortable to ask patients about their mental
abilities, but after some practice, improved assessment skills, increased recognition and
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better communication with other professionals were reported. Nurses were positive

about the protocol, however, were concerned about the time screening takes.

Screening instruments

Several instruments have been developed to screen patients for symptoms of delirium.
These instruments have been reviewed from different perspectives (14, 90, 92-94).
Many instruments have been tested in small groups of patients with relatively modest
emphasis on study of reliability and validity. The Clinical Assessment of Confusion A
(CAC-A) (31, 95, 96), the Confusion Rating Scale (CRS) (16, 18, 19) and the NEECHAM
Confusion Scale (NEECHAM) (8, 9, 87) were developed for use in nursing clinical
practice. All were developed based on criteria identified by nurses as symptoms of acute
confusion. The CAC-A, a 25 item observational scale showed low sensitivity (0.36) for
delirium measured by the DSM-II-R criteria (97). The CRS, a 4 item observational scale,
show modest criterion validity and sensitivity. According to the developers use of the
CRS in clinical practice should be considered premature (19). The NEECHAM Confusion
Scale is a 9 item observation rating scale with good validity and reliability, however, it
does not differentiate between chronic and acute cognitive impairment. The Confusion
Assessment Method (CAM) (51, 79) was developed for use by trained nurses and
physicians. Nevertheless, the CAM showed a sensitivity of 0.13 (98), of 0.68 (21) and of
0.89 (99) when used by nurses. Sensitivity in studies with physicians was excellent
(0.81-1.0) (79, 98).

Discussion

Delirium is a serious problem in elderly patients. Knowledge of delirium, presentation,
causes and consequences, have increased by the introduction of standardized criteria
which facilitated research. In clinical practice use of the standardized criteria should
facilitate recognition of symptoms and muiltidisciplinary communication. Knowledge of
causes and risk factors should enable nurses to focus on patients at risk. Findings on
outcomes of delirium stress the importance of nurses identifying patients at risk and
recognizing delirium symptoms early.

In clinical practice, however, delirium is often overlooked or misdiagnosed. Studies show
that nurses lack knowledge and awareness of this problem.

Based on this review several recommendations can be made to change clinical practice

with regard to early recognition of delirium.
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First, the word confusion should be dropped; it causes misunderstanding in the process
of observation and diagnosis. Use of exact behavioral descriptions should replace the
word confusion.

Second, emphasis should be given to nurses’ view and knowledge with regard to health
in elderly patients. As long as nurses view cognitive decline as a normal consequence of
aging, and delirium is not understood as a potential medical emergency, there is a world
to win. Knowledge about delirium, and its causes and risk factors should be part of basic
training of nurses.

Third, instruments for systematic screening of symptoms should be further studied with
regard to reliability and validity and especially with regard to feasibility in clinical practice.
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Chapter 2

Abstract

This review describes the characteristics and evaluates the psychometric qualities (process
of testing and results) of twelve delirium instruments. Delirium instruments differ in goal
(diagnosis, screening symptoms severity), type of data on which the rating is based
(observation, interview or test of patients), the rater qualities required, the number of items
and the rating time needed. Most instruments are based on the Diagnostic Statistical Manual
criteria and measure signs and symptoms as described by these criteria. Reliability of
delirium instruments show good to excellent results. Validity of the delirium instruments is
overall fair to good. Differences exist, however, in the degree to which reliability and validity
were tested and the quality of the testing procedures. Conclusion of this review is that most
delirium instruments show promising results but need further testing. Testing is needed in
different samples and on a broader range of aspects with regard to reliability and validity.
Much emphasis should be given to the procedures used in future studies. Only the CAM, the
DRS, the MDAS and the NEECHAM Confusion Scale can be seen as ‘ready to use’
instruments, since they are well tested in more than one sample with good results. The
CAM, DRS and MDAS are physician rated, based on observation, interview and test of a
patient. The NEECHAM Confusion Scale is nurses’ rated, based on observation of a patient
and test of vital functions.

Introduction

Delirium is an acute confusional state that develops over the course of a few hours to days.
The major symptoms are disturbances of consciousness and cognition or perception (1).
Symptoms fiuctuate during the day (2) and presentation of symptoms can differ from patient
to patient (3, 4). In elderly patients delirium is a symptom of acute somatic iliness. Infections,
electrolyte disturbances and dehydration frequently induce delirium (5). More serious
conditions such as a hart attack can show in elderly patients no other symptoms but delirium.
The incidence of delirium has been found to range from 5.0 % (6) to 51.5 % (7), depending
on the population of patients and the method of research. Due to its fluctuating nature and its
different presentation delirium is difficult to diagnose. The use of instruments can aid in
recognition of signs and symptoms. As Inouye et al. stated in 1990 (8), ‘a major reason for
the underdiagnosis of and high complication rate associated with delirium has been the
absence of a clinically useful measure’.

The development of instruments is hindered by several problems (9):

- changing definitions of delirium over time;

- changing focus on the core symptoms of delirium;

- fluctuation of the symptoms during the day;
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- different presentations of delirium: hypoactive, hyperactive, mixed,;

- wide variety of conditions that may influence the presentation;

- resemblance to the symptoms of dementia (specially in cases where delirium is
superimposed on dementia).

Not withstanding these facts, several instruments to assess delirium have been developed,

described and reviewed in the literature. The reviews have had different goals: to

demonstrate the need for a new instrument (9, 10), as an introduction to a test of clinical

usability of the instruments (11, 12) or to advice clinicians or researchers on choice of

instruments based on the literature (13-15). The number and the type of instruments

reviewed are diverse.

The aim of this review is to describe the characteristics and evaluate the psychometric

qualities (process of testing and results) of delirium instruments. This description and

evaluation can aid students, clinicians and researchers to assign value to the instruments

and guide their choice of instrument.

Methods

To detect instruments developed specific for delirium, computerized searches were done on
MEDLINE and CINAHL (1986- 2000). References were also traced back from current reports
and earlier reviews. Instruments were included in the review when at least one research
publication was found. Instruments that were described but not tested, studies in which an
instrument was used for data collection but not tested and studies with translated
instruments, were not included in the review.

Each instrument will be described with regard to goal (diagnosis, screening severity of
symptoms), the diagnostic criteria on which it is based, the type of data on which the rating is
based (observation, interview or test of patients), the rater qualities required and the number
of items and the rating time needed. The signs and symptoms measured by each instrument
will be given.

Psychometric qualities will be reviewed using the Centre for Evidence Based Medicine
(EBM) Quality Filters and general measures of reliability and validity.

The Centre for Evidence Based Medicine use the following quality filters for reviewing
diagnostic studies [http://cebm.jr2.ox.ac.uk/, 10-01-01]:

» clearly identified comparison groups, at least one of which is free of the target disorder or
derangement;

= an objective diagnostic standard with demonstrably reproducible criteria for any
objectively interpreted component;

= interpretation of the test without knowledge of the diagnostic standard result;
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* interpretation of the diagnostic standard without knowledge of the test result;

* an analysis consistent with the study design.

Internal consistency, interrater reliability, stability, sensitivity and specificity are used as
measures of reliability. Internal consistency refers to the extent to which all items measure
the same concept. Interrater reliability is the equivalence of results when different persons
use the instrument on the same subject. Stability refers to the results that are obtained on
repeated administrations of the instrument (16). Sensitivity and specificity are measures of
the diagnostic accuracy of a test.

Content validity, criterion related validity and construct validity are used as measures of
validity. Content validity is the content representativeness or the content relevance of the
items of an instrument. In criterion related validity the validation of a new instrument comes
from comparing the results of the new instrument with results on a related reliable and valid
criterion. Measurement of construct validity examines the underlying attribute of a scale.
Based on theoretical predictions, relationships are examined (16). Factor analysis and

principal component analysis are methods frequently used in testing construct validity.

Results

Twelve instruments that met the inclusion criteria were found in the literature. Table 1 gives
an overview of the main characteristics of these instruments.

Four instruments were developed to diagnose delirium: the Clinical Assessment of Confusion
A (CAC-A), the Confusion Assessment Method (CAM), the Cognitive Test for Delirium
(CTD), the NEECHAM Confusion Scale (NEECHAM). Five instruments were developed to
screen severity of symptoms: the Confusion Rating Scale (CRS), the Confusional State
Examination (CSE), the Delirium Index (Dl), the Delirium Severity Scale (DSS) and the
Memorial Delirium Assessment Scale (MDAS). Three instruments were developed for both
goals: the Delirium Assessment Scale (DAS), the Delirium Rating Scale (DRS) and the
Delirium Symptom Interview (DSI). Nearly all instruments have been developed based on
Diagnostic Statistical Manuals (DSM) criteria (1, 17, 18), except for the CAC-A, CRS and
NEECHAM. These instruments are based on criteria, identified by nurses as representing
acute confusion.

Eight instruments use a combination of observation, interview and/or tests of the patient. The
CAC-A and the CRS are rated based on observation and the CTD and the DSS are rated
based on tests. Rater expertise varies from research assistants (CTD , DI, DSI, DSS), nurses
(CAC-A, CRS, NEECHAM) to physicians (DAS, MDAS). The CAM, CSE, DRS are described
for use by different types of raters.
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Table 2- Main characteristics of delirium instruments

Developed by

Vermeersch 1990, 1991, 1997
(19-21)

Inouye 1990, 1993
(8, 22)

Williams 1997, 1998, 1991
(15, 23, 24)

Robertsson 1997, 1999
(10, 25)

Hart et al, 1996, 1997
(26, 27)

O'Keeffe 1994
(28)

McCusker 1998
(29)

Trzepacz, 1988. 1995, 1998,
1999
(30-33)

Albert et al, 1992
(34)

Bettin et al 1998
(35)

(36)

Neelon, Champagne et al
1987,1991, 1996
(37-39)
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The number of items of the instruments varies from 4 to 109, and rating time varies from less
than five minutes to fifteen minutes. Of five instruments rating time is not described (CRS,
CSE, DAS, DRS, NEECHAM).

The two instruments based on testing a patient showed high percentages (CTD 23%, DSS
21%) of patients who were not able to take the test.

In Table 2, an overview is given of the signs and symptoms described in each version of the
DSM criteria and of the signs and symptoms rated by each instrument. Most instruments
measure the items described in DSM criteria, nevertheless acute onset (core diagnostic
feature of all DSM versions) is measured only by the CAM, the CSE and the DRS.
Fluctuating nature, also a core diagnostic feature of all DSM versions, is measured by the
same instruments and by the DAS and the DSI. The CAC-A, the CRS and the DRS do not

measure changes in consciousness or changes in attention-concentration.

Table 2 Items measured by DSM criteria (1, 17, 18) and by delirium instruments
£ 1_ s [z & 4 §
o 5 4S8 83 |5 |8 |5 |5 |2 .|a .
DSM-III X |x X [Xx [X XUEIX X [xE X X
DSM-III-R | X X x? X X X X? x? x? X?
DSM-IV X X X X X x° X3 x° X
CAC-A X X X X x?
CAM X X X X X X X X X X X
CRS X X X X
CSE X X X X X X X X X X X [x°
CTD X X X X
DAS X X X X X X
DI X X X X X X X
DRS X X X X X X X X X X
DSl X X X X X X X X X X
DSS X X X
MDAS X X X X X X
NEECHAM X X X X x°
' described by ‘incoherent speech’, ¢ at least two of the following, ° described by ‘changed cognition’, * general
behavior, ° intensity of current episode, ® vital functions, oxygen saturation, urinary incontinence
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Psychometric qualities

The studies reviewed per instrument are described in Table 3 with regard to sample size,
diagnostic standard, concordance with EBM Quality Filters, tests and results of reliability,
validity, sensitivity and specificity. A total of 22 studies were reviewed. One study (11) tested
two instruments in the same population (CAC-A and CAM). The CAM, the DRS and the
NEECHAM are tested in at least three different studies.

The studies were merely done in samples of elderly patients. Samples sizes vary from 19
patients to 791 patients; five studies used sample sizes smaller than 50 patients, seven
studies used sample sizes between 51 and 100 patients, four studies used sample sizes
between 101 and 150 patients and six studies used sample sizes of over 150 patients. The
CAM and the DRS are studied in over 900 patients. The percentage of delirious patients in
these studies varies from 5.8% (39) to 100% (25, 29, 39). In three samples the number of
delirious patients has not been described (19, 24, 37).

EBM Quality Filters

The EBM Quality Filters give insight into the procedures used in diagnostic studies. For
instruments developed to diagnose, clearly identified comparison groups, of which at least
one group is not diagnosed delirious, are important. The studies of instruments developed for
delirium diagnosis, all meet this criterion. The diagnostic standard used in most studies is
the diagnosis of an expert physician using the DSM criteria. This ‘gold standard’ has limited
reliability, reproducibility is questionable and the interpretation of the standard is prone to
subjectivity. In some studies therefore consensus diagnoses were used (CAM (40), DRS
(41), DSI (34)). Two studies used the CAM as diagnostic standard (DI (29), DSS (35)). This
suggests a higher reproducibility although it should be noted that the CAM is known to have
a 10% false-positive rate (8). Two studies used a general measure of cognitive decline as
diagnostic standard (CAC-A (19), CRS (47)). This diagnostic standard for a test of delirium is
of limited value.

The criterion, interpretation of the test without knowledge of the diagnostic standard result
and vice versa, was met in three studies (CAM (8), DAS (48), DRS (41)). In most studies
either the diagnosis was made with knowledge of the test results, or the test was applied with
knowledge of the diagnosis.

The value of tests in which the same person applies the diagnostic standard and the test is
limited. This has been the case in studies of the CAC-A (19), the CRS (24) and the
NEECHAM (38, 39). This aspect of data collection is not described in tests of the CTD(26,
27) and two studies of the NEECHAM (37, 46). The criterion of analysis consistent with
design is met in all studies and will be described further in the section reliability and validity.

35



Chapter 2

Study

Vermeersch,
1990

(19)

Pompei, 1995
(11)

Inouye, 1990 (8)
Rockwood, 1994
(42)

Pompei, 1995
(11)

Zou, 1998

(40)

Rolfson, 1999
(43)

Williams, 1988,
1991 (15, 24)
Robertsson,
1997 (25)
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Hart et al 1996,
1997(26, 27)
O'Keeffe
1994(28)
McCusker
1985(29)
Trzepacz 1988,
1995(30, 31)
Rosen 1994(41)
Rockwoord
1996(44)

Albert 1992(34)

Bettin 1998(35)
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Study

Breitbart
1997(36)

Lawlor 2000(45)
Champagne
1987(37)

Nellon 1992(38)
Neelon 1996(39)
Csokasy 1999
(46)
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Reliability

Internal consistency was examined in half of the delirium instruments (CSE, CTD, DRS, DSI,
MDAS, NEECHAM). The CTD and the NEECHAM have very good internal consistency, as
measured by a Cronbach’s alpha > 0.80. The internal consistency of the NEECHAM is
consistent in different samples. The DRS and the MDAS show both excellent in one study
(Cr. o 2 0.90), and considerable less reliability in another study (Cr. o 0.40 and 0.78). The
CSE and the DSI show moderate to good (Cr. a > 0.40 and < 0.80) internal consistency.
Interrater reliability was tested in all but one of the instruments, the CTD. In most cases two
nurses, physicians or research assistants assessed a patient at the same time. During this
assessment, one of them did the interview and test and the other observed. Interrater
reliability was measured by agreement in a percentage or a reliability coefficient (Cohen's
Kappa, Intra Class Correlation Coefficient or correlation coefficient). In the study of the DSS
(35) interrater reliability was tested with the use of videotapes. A research assistant rated the
patient. An expert then rated the videotape of the assessment. The ratings of the research
assistant and of the expert were compared to determine interrater reliability. Interrater
reliability was good to excellent (K, ICC or r > 0.80) in almost all instruments. Interrater
reliability of the CSE, the DAS and the DI was rated on the level of symptoms and showed a
range of from modest to good interrater reliability.

The stability of an instrument for delirium is not testable with delirious patients, since a main
characteristic of delirium is the fluctuation of symptoms. Ratings will be influenced by change
over time. For this reason, in most cases researchers did not test for stability. Two
instruments, the CTD and NEECHAM, were tested on two occasions in stable demented
patients. In these patients, test-retest reliability was excellent (0.90 - 0.98).

Sensitivity/Specificity

For instruments developed to diagnose, discriminating between patients with or without the
disease or abnormality is vital. In most studies the sensitivity and specificity of delirium
instruments was based on the diagnosis of a physician (DSM criteria). As mentioned earlier,
this gold standard is not an objective measure. The number of delirious patients used to
calculate sensitivity and specificity varied from 10 to 71. The sensitivity of the CAC-A is low.
The sensitivity of the CAM shows a broad range (0.13 -1.0). A sensitivity of 0.13 (43), 0.68
(42) and 0.89 (40) were found in studies where the CAM was used by nurses. A sensitivity
of 0.46 was found in a study were the CAM was used by research assistants (11). Sensitivity
in studies with physicians was excellent (8, 43). The sensitivity of the CTD is excellent (95-
100%), of the DAS a little less (83-88%), of the DSI (90%) and of the NEECHAM (95%) very
good. For most diagnostic instruments the specificity is good (> 0.80). Excellent rates (>
0.95) are less frequent, perhaps influenced by ratings of demented patients, who suffer from
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disturbances of cognition, which overlap with symptoms of delirium. Differentiation between
these two diagnoses is the most complex task of an instrument designed to diagnose.

For instruments developed to follow the course of delirium sensitivity to change is important.
The CRS, the CSE, the DI and the DSS were used as repeated measures. The CRS was
correlated with ratings on the Short Portable Mental Status Questionnaire (SPMSQ) (49), on
three days. The correlation between the two measures on the three testing times was low
(0.27 - 0.51) (24). The CSE had a sensitivity to change of 0.75 compared with the Clinical
Global Impression Scale of Improvement. The DSS had a sensitivity for change of — 0.44
compared with expert ratings.

Validity

Establishing content validity, by the use of experts, was explicitly described in studies of five
instruments (CAM, CSE, DRS, NEECHAM). The content validity of the DRS was not tested
in the initial study but in a later study (44).

Criterion related validity was tested in all delirium instruments, except the DSI. Four
categories of related criteria were used: expert diagnoses of delirium, cognitive tests (in most
cases the Mini Mental State Evaluation (MMSE) (50) or the SPMSQ, other delirium
instruments and tests developed for specific symptoms.

Limited testing (one criterion) for concurrent validity was done in the CAC-A, the CRS and
DSS. Other instruments have been tested by at least two related criteria. Criterion related
validity generally shows acceptable correlation ( > 0.60) but in none of the instruments
excellent correlation ( > 0.90). The absence of a correlation between the CTD and the nurses
DRS (- 0.02) is explained by differences in the method and domain of measurement of the
instruments (26).

The Mini-Mental State Examination (MMSE) (50) has been used with most instruments to
test criterion validity (CAM, CSE, CTD, DAS, DI, DRS, MDAS and NEECHAM). The MMSE is
a valid and reliable measure to test cognitive functioning in general. Questions are grouped
in seven categories: orientation to time, orientation to place, registration of three words,
attention and calculation, recall of three words, language and visual construction. Good
correlation between a measurement for delirium and the MMSE is expected since symptoms
measured overlap. One third of the delirium instruments (CAM, DAS, DI and DRS) are rated
based on a clinical interview combined with the MMSE. The MMSE scores, however, are
known to be influenced by age, education and cuitural background (51). Correlation between
the MMSE and delirium instruments range between 0.50 (NEECHAM (38)) to - 0.91 (MDAS
(36)). In three instruments (DRS, MDAS and NEECHAM) the correlation was tested in
different samples. All three showed a considerable difference in the two samples (DRS: -
0.43- -0.78; MDAS 0.55 - - 0.91; NEECHAM 0.50 - 0.81).
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Construct validity was tested in half of the instruments. The relation between delirium and
other patient characteristics was studied in the development of three instruments. In all three
cases (DI, DRS, NEECHAM) the Barthel Index (52), a valid and reliable measure of Activities
of Daily Living (ADL) performance, gave comparable outcomes (- 0.60, - 063, 0.70). The
Older American Resources and Services (OARS) (53) contains a measure of ADL
performance in the elderly and was used in two studies. Correlation between the DI and the
OARS and the NEECHAM and the OARS were moderate (- 0.42, 0.47- 0.64). Scales
developed for cognitive decline (the Informant Questionnaire on Cognitive Decline in the
Elderly (54)) or dementia (Blessed Dementia Scale (55)) showed low correlation with the DI
and the DRS. This was not expected since dementia is a high-risk factor for delirium, and
the two diagnoses are related in a large group of patients. In five instruments (CAC-A, CTD,
DRS, MDAS and NEECHAM), the underlying attribute was confirmed with factor analysis.

Discussion

Development of a measurement tool is a challenging and difficult task. This is particularly
difficult when the object of the measurement is a syndrome with a fluctuating nature and a
different presentation of symptoms. To eliminate errors of measurement, much emphasis
should be given to the reliability and validity of an instrument. In this review, delirium
instruments were described and reviewed with regard to psychometric qualities.

The choice of an instrument depends on the goal of use and the nature of the setting.
Delirium instruments vary on content, goal, type of ratings, rater expertise and rating time.

Of the twelve instruments reviewed seven (CRS, CSE, CTD, DAS, DI, DSI, DSS) were
tested in a single study. The development of the CAC-A, the CRS, the DAS, the DSI and the
DSS was limited by testing one aspect of reliability and one aspect of validity. More
comprehensively studied were the CAM, the CSE, the CTD, the DI, the DRS, the MDAS and
the NEECHAM.

Reliability of delirium instruments shows good to excellent results. Validity of the delirium
instruments is overall fair to good. Differences exist, however, in the degree to which
reliability and validity were tested and the quality of the testing procedures. With regard to
reliability, interrater reliability was established as single measure for reliability in half of the
instruments (CAC-A, CAM, CRS, DAS, DI, DSS). The internal consistency of these
instruments was not taken into account. With regard to validity content validity was
established in five instruments and construct validity in six instruments. The DRS, the MDAS
and the NEECHAM were studied for all aspects of validity.

Overall results of the EBM Quality Filters show excellent testing procedures of the CAM, the
DAS, the MDAS and the DRS. The procedures used in testing the CAC-A, the CRS, the
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CSE, the CTD, the DI, the DSI, the DSS and the NEECHAM Confusion Scale show some
drawbacks.

Conclusion

Conclusion of this review is that most delirium instruments show promising results, however,
they need further testing. Testing should be done in different samples and on a broader
range of aspects with regard to reliability and validity. Much emphasis should be given to the
procedures used in future studies.

Only a few instruments reviewed can be considered as ‘ready to use’ instruments, since they
are well tested in more than one sample with good results. Of these instruments some
psychometric aspects could be further explored. The CAM is found valid and reliable in
several studies when used by physicians. For use by nurses or research assistants further
study is recommended. Zou et al. (40) concluded that four factors are important for the
rater's CAM diagnosis: 1) training for the CAM, 2) thoroughness of clinical observations, 3)
spending enough time with the patient and 4) talking to family members and staff involved
with the patient. Testing of internal consistency and construct validity of the CAM is needed,
to confirm its’ psychometric quality. The DRS is found valid and reliable in several studies,
and is more extensively studied than the CAM. Results, however, on internal consistency
and criterion related validity range from modest to good. The fact that the DRS does not
measure alterations in consciousness nor in attention, needs to be considered. In the revised
version that is currently under study, these symptoms will be measured (32). The MDAS is a
new instrument, developed for use by physicians in oncology and palliative care. The
instrument has been well tested and shows good results. Results on criterion related validity
(MMSE) and sensitivity show differences that need to be further explored.

The NEECHAM is the only well tested instrument for use by non-physicians showing good
results. A major drawback of the NEECHAM is, however, the question whether it measures
delirium or confusion in general. The NEECHAM score should be seen as indication of the
presence of delirium, it is not a diagnostic tool. Further development of this scale in which
clear procedures of delirium diagnosis are followed, is recommended.
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Abstract

This paper describes the development and testing of the Delirium Observation Screening
(DOS) Scale, a 25 item scale developed to study early recognition of delirium based on
nurses’ observations during regular care. The scale was tested for content validity by a group
of seven experts in the field of delirium. Internal consistency, predictive validity, concurrent
and construct validity were tested in two prospective studies with high risk groups of
patients; geriatric patients and elderly hip fracture patients. In a group of patients admitted to
a geriatric department (n= 82), 4 patients became delirious, in a group of elderly hip fracture
patients (n=92), 18 patients became delirious. The DOS Scale was determined to be content
valid and showed high internal consistency in both studies. Predictive validity against the
Diagnostic Statistical Manual-IV diagnosis of delirium made by a geriatrician was good in
both studies. Concurrent validity testing with the Mini Mental State Examination (MMSE)
showed good correlation in the hip fracture patients and moderate correlation in the geriatric
patients. Concurrent validity with the research nurse's rated DOS Scale and Confusion
Assessment Method (CAM), as tested in the group of hip fracture patients, showed fair to
moderate. The construct validity of the DOS Scale was tested against the Informant
Questionnaire of Cognitive Decline in Elderly (IQCODE), a pre-existing psychiatric diagnosis
and the Barthel Index. Correlation with the IQCODE was good in the study with the hip
fracture patients and low in the study with the geriatric patients. A pre-existing psychiatric
diagnosis correlated fair in both studies. Correlation with the Barthel Index was low in the
geriatric patients and moderate in the hip fracture patients.

The overall conclusion of these studies is that the DOS Scale shows satisfactory validity and
reliability, to study early recognition of delirium by nurses’ observation.

Introduction

Delirium is a transient organic mental syndrome, common in elderly patients after hospital
admission. The syndrome is characterized by a disturbance in consciousness and cognitive
functioning or perception that develops in hours to days and fluctuates during the course of
the day (1, 2). Presentation of symptoms differs from patient to patient (3-5). The diagnosis
of delirium is often overlooked or mistaken for dementia or depression (1, 6-9). Nurses,
however, have frequent contacts with patients and are in a position to observe behavioral
changes at an early stage (6, 10, 11). To improve recognition of delirium, we intended to
study the possibility to come to the diagnosis of delirium with a limited number of nurses’
observations.

For successful implementation of delirium screening, nurses need instruments that are based
on observation, that allow bedside use during regular care, repetitively and without
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respondent burden (12-14).The last fifteen years several instruments have been developed
to diagnose delirium or to rate symptoms of delirium (15-20). Most of the instruments were
developed for research or to confirm the objectivity of medical diagnoses. Ratings of
instruments are based on interviews, tests and observation of patients. in three instruments
the ratings are based on observation of patients; the Clinical Assessment of Confusion A
(21-23), the Confusion Rating Scale (12, 24, 25) and the NEECHAM Confusion Scale (13,
14, 26). Unfortunately, these instruments share some methodological problems. They are
developed to measure acute confusion. The description of acute confusion used is different
for each of the instruments. None of them is based on the criteria for delirium as described in
the Diagnostic Statistical Manual (DSM) of the American Psychiatric Association (2). The
CAC-A showed a low sensitivity for the diagnosis of delirium (0.36) made by a geriatrician
according to the DSM-III-R criteria (17). The CRS was never tested against a DSM
diagnosis and should be seen as a premature scale according to the developers (25).
Ratings of the NEECHAM Confusion Scale showed a correlation of 0.54 to 0.70 (14) and of
0.68 (27) with the DSM-III-R criteria for delirium. In these studies, however, the scales and
the DSM criteria were applied by the same research nurse.

in order to study early recognition of delirium by a limited number of nurses’ observations the
CAC-A, the CRS and the NEECHAM Confusion Scale were not found suitable. Therefore
the decision was made to develop a new instrument, the Delirium Observation Screening
(DOS) Scale. The items of the scale are behavioral descriptions based on the DSM-IV
criteria for delirium (2). Aim of the studies reported here was to test the reliability and validity
of DOS Scale and its items.

Methods

Design and sample

The reliability and validity of the DOS Scale were tested in two prospective studies of
populations at high risk for delirium. Both studies were accepted by the hospital ethics
committee. All patients in both studies were asked to give informed consent to participate; in
case of cognitive impairment, surrogate consent was requested from a close relative.

In Study 1, the sample included patients of 70 years and older, admitted to the department
of geriatric medicine of the University Medical Center, Utrecht. Patients were excluded if they
were diagnosed delirious on admission or in case of discharge or transfer within the first
week of admission. In Study 2, the sample included patients with a hip fracture, who were at
least 70 years of age, and after surgery were admitted to the surgical department of the
Diakonessenhuis Utrecht. Patients were excluded when suspected for delirium on admission
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or when it was known that they would be discharged or transferred in less then 5 days after
surgery.

Procedure

Data collection started immediately after admission to the geriatric or surgical department,
with nurses rating the DOS Scale at the end of every shift, based on their observations
during that shift. The DOS Scales were collected in a closed box, to ensure that ratings
would not be influenced by ratings on previous shifts. In Study 1 (geriatric patients) data were
collected during the first 7 days after admission, in Study 2 (hip-fracture patients) data were
collected during the first 6 days after admission. Age, gender and data on pre-hospital
condition (Informant Questionnaire of Cognitive Decline in the Elderly (IQCODE)(28-30),
psychiatric comorbidity and the Barthel Index (31, 32)) of the patients were collected from an
interview with the patient and his or her family, and from medical and nursing records. As
part of regular care a geriatrician tested patients with the Mini Mental State Examination
(MMSE) (33) in Study 1. In Study 2 the research nurse tested the patients with the MMSE.
The diagnosis of delirium was made by a geriatrician based on the DSM-IV criteria (2). Each
positive diagnosis was discussed in a group of geriatricians. In both studies the geriatrician
was blinded to the DOS Scale ratings of the nurses. In Study 1 the geriatrician saw all
patients on a daily basis. In Study 2 a research nurse collected the nurses’ DOS Scales and
visited the patients on a daily basis. The research nurse, who was experienced in geriatric
nursing, rated the DOS Scale, the Confusion Assessment Scale (CAM) (34) and the MMSE
during these visits. The visits took place between 14.00 and 17.00 hours and had a duration
of approximately 15 minutes. In case of alterations in behavior, a geriatrician of the University
Medical Center visited the patient.

Measures

DOS Scale

The DOS Scale has been designed to measure early symptoms of delirium that nurses can
assess during regular nursing care. The DOS Scale has been developed based on the DSM-
IV criteria (2) for delirium, literature review and clinical experience.

The DOS Scale contains 25 behavioral items which involve eight symptoms (diagnostic and
related): disturbances of consciousness (item 1-3), attention and concentration (item 4-6),
thinking (item 7-11), memory/orientation (item 12-14), psychomotor activity (item 15-18),
sleep/wake pattern (item 19-21), mood (item 22-23) and perception (item 24-25). items are
rated on a 5- point Likert scale based on the frequency of occurrence of the behavioral
disturbances (1= never; 2= sometimes; 3= fluctuating; 4= usually; 5= always). A score of 1 is
defined as ‘normal behavior’, meaning absence of behavioral alterations. In Study 2, a 4-
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point Likert scale (excluding ‘fluctuating’) was used. Four items (1, 5, 13 and 14) are reverse
scored, i.e., ‘normal behavior' is rated as ‘always’. An ‘unable’ score is given in case an item
can not be rated due to patient characteristics (patient does not communicate, patient is
asleep) or due to nurse characteristics (knowledge deficit). Criteria for rating the item are
included in the instrument. The DOS Scale was designed to rate behavior that can be
observed by nurses while providing daily care, and involves behavior that is observable by
every nurse with a basic knowledge of geriatrics. It can be used also with patients who have
a cognitive disturbance. Completion of the instrument requires less than 5 minutes (35).
Content validity of the DOS Scale was determined by experts in two stages as recommended
by Lynn (36). Seven members of the Dutch muitidisciplinary workgroup on delirium (two
psychiatrists who worked with the elderly, one consultation psychiatrist, two geriatricians, two
psychiatric consultation nurse specialists) rated the content relevance of the items on the
DOS Scale on a 4-point Likert scale (4= very relevant; 3=relevant, but needs a slight change
in formulation; 2= only relevant if the formulation of the item is totally changed; 1= not
relevant at all). An item was considered acceptable if six of the experts gave it a score of 3 or
4. The experts were also asked to make suggestions on the items and to add items that in
their opinion were missing.

The experts rated 21 out of 26 original items content valid; 6 of these 21items needed small
changes in formulation. Five items were rejected and 4 new items were added. In a second
round, all the experts rated the final 25-item instrument valid.

CAM

The Confusion Assessment Method (34) is frequently used and has established validity and
reliability as a delirium diagnostic instrument. It is a structured 9-item instrument that allows
standardized recording of the symptoms of delirium based on the DSM-III-R criteria (37).
Although the CAM was developed for use by non-psychiatric clinicians, the training of the
rater influences the sensitivity and specificity of the instrument (7, 37-39).

MMSE

The MMSE is a widely used valid and reliable test of cognitive functioning. The MMSE
measures orientation, memory, attention, ability to follow verbal and written commands,
ability to write a sentence and ability to copy a figure. Patients need to be able to hear, read
and write in order to be tested. Scores range between 0 and 30 and ratings below 24
indicate cognitive dysfunction. The MMSE is known to be influenced by age, educational
level and cultural background (40, 41).

IQCODE

The IQCODE is a valid and reliable family member rating of cognitive impairment (28-30).
Twenty-six items are rated on the degree of change over a 10-year period on a 5-point scale
from 1, much improved through 3, not much change to 5, much worse. The average score
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on all items gives a final score between 1 and 5. The influences of education, pre-morbid
intelligence and cultural differences are discounted in the assessment. There is no influence
of admission stress or early symptoms of delirium (28-30).

Barthel Index

The Barthel Index is a valid and reliable measure of Activities of Daily Living (ADL) (32, 42).
The original index was scored in 5-point increments, giving a final score between 0 and 100
(31). In 1988, Coliin et al. (32) rescored the Index in 1-point increments, increasing the
accuracy of the Index. The latter score was used in the here reported studies. A score of 20
means totally independent in ADL and a score of 0 means totally dependent in ADL.

Statistical analysis

All data were processed with SPSS. Since the DOS Scale was developed for further study of
nurses’ observations all analyses were done at item level (each item describes an
observation), and at sum score level (total of 25 items, items 1,5,13, and 14 were recoded
before summing).

Reliability

Reliability of the DOS Scale was measured by internal consistency of the scale using
Cronbach’s alpha (Cr o). To control for influences of ratings of ‘normal behavior' the internal
consistency was measured separately for the ratings of the delirious patients. Due to the
fluctuating nature of delirium, test-retest reliability is not testable in delirious patients.
Interrater reliability of the DOS Scale has been tested in three other studies and results were
satisfactory (43).

Validity

The predictive validity of the DOS Scale was tested against the DSM-IV diagnosis made by a
geriatrician. Both in Study 1 and Study 2, a Mann-Whitney U test was used to compare mean
DOS Scale ratings of patients later diagnosed as delirious with mean ratings of non-delirious
patients.

Concurrent validity of the DOS Scale was tested in Study 2 by comparing nurses’ DOS Scale
ratings based on their observation during an eight hour day shift, with the research nurse's
DOS Scale ratings and the research nurse’s CAM ratings. Concurrent validity was also
tested by correlating the DOS Scale ratings with the MMSE.

Construct validity of the DOS Scale was tested in both studies by examining the correlations
between mean DOS Scale ratings with other cognitive (IQCODE and pre existing psychiatric
diagnosis) and clinical health status (Barthel Index) variables related to the occurrence of
delirium. All correlation coefficients were calculated by a Spearman rank correlation
coefficient (R).
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Results

During Study 1, 94 patients were admitted to the geriatric department and 82 of them met the
inclusion criteria. These patients had a mean age of 83 years (sd 6.17, range 70-96); 29.4%
of them were male and 70.6% were female. Only three patients developed delirium during
the first week after admission and one additional patient developed delirium on day 8 after
admission. In the analyses the patient with delirium diagnosed on day eight, was included in
the delirious group of patients.

During Study 2, 101 patients were admitted to the surgical department and 92 of them met
the inclusion criteria. These patients had a mean age of 82.3 years (sd 6.65, range 70-98);
13% of them were male and 87% were female. Eighteen patients developed delirium during
the first week of admission.

Reliability

Internal consistency of the DOS Scale was calculated per shift (Study 1: 21 shifts, Study 2:
18 shifts). In Study 1 the Cronbach’s alpha ranged from 0.74 to 0.93; 12 out of 21 calculated
alphas were over 0.90. Cronbach’s alpha on the mean ratings was 0.96. In Study 2
Cronbach’s alpha ranged from 0.78 to 0.98; 13 out of 18 alphas were over 0.90. Cronbach’s
alpha on the mean ratings was 0.97. In both studies, analysis of the items using the ‘alpha if
item deleted’ procedure, showed that removal of items did not change the overall alpha more
than 0.01. The Cronbach’s alpha was also calculated on the mean ratings of delirious
patients; in the delirious geriatric patients (n=4) alpha was 0.93, in the delirious hip fracture
patients (n=18) alpha was 0.96. Table 1 shows the Cronbach’s alpha of the DOS Scale on
the level of symptoms.

Validity

The predictive validity of the DOS Scale using the DSM-IV diagnosis of delirium is shown in
Table 2. In Study 1 there were significant differences on 16 items between patients’ ratings
before they were diagnosed as delirious and the ratings of non-delirious patients. All items
with regard to alterations in consciousness, attention and concentration showed clear
differences between the two groups. In Study 2 only one item (‘has vivid and frightening
dreams’), was not significant different for the ratings of the patients before they were
diagnosed as delirious and the ratings of the non-delirious patients. Comparison of DOS
Scale sum scores of the patients diagnosed as delirious and the non-delirious patients
showed significant differences in both studies (Study 1: sum score 36.3 (sd 10.5) versus 61.6
(sd: 20.2), p £ 0.01; Study 2: sum score 31.4 (sd: 8.7) versus 44.3 (sd: 8.2), p <0.001).
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Table 1 Cronbach’s alpha of the DOS Scale on the level of symptoms in Study 1
(82 geriatric patients) and Study 2 (92 hip fracture patients)

Geriatric patients Hip fracture patients
Observations Cra Cr a if item|Cra Cr a if item
deleted deleted

Consciousness .93 91

1 |Reacts normally to addressing .89 .83
Dozes during conversation or activities .86 .89

3 | Stares into space .93 .86
Altention/concentration .91 .85

4 | Is easy distracted by stimuli from the environment .92 .82

5 | Maintains attention to conversation or action .86 .76

6 | Does not finish question or answer .82 .80
Thinking .90 .93

7 | Gives answers which do not fit the question .86 .90

8 | Talks slowly or answers slowly .87 91

9 | Reacts slowly to instructions .85 .90

10 | Speaks incoherently .85 .90

11 | Is suspicious .93 .93
Memory/orientation .96 .94

12 | Thinks to be somewhere else .96 .96

13 | Knows which part of the day it is .91 .90

14 | Remembers recent event .93 .87
Psychomotor activity .81 .86

15 | Is picking, disorderly, restless 71 .79

16 | Hardly moves .87 .88

17 | Pulls IV tubes, feeding tubes, catheters etc. .69 .78

18 | Has unnatural position in bed 75 .81
Sleep/wake cycle 42 .54

19 | Is sleepy/drowsy during the day .38 .64

20 | (night shift) Has vivid and frightening dreams during .40 48
the night

21 | (night shift) Is awake/wakes up restlessly .16 .20
Mood .21 .65

22 |Is easy or sudden emotional (frightened, angry, * *
irritated)

23 | Is apathetic/weary * *
Perception .81 .89

24 | Sees persons/things as somebody/something else * *

25 | Sees/hears things which are not there * *

* items for which Cr « can not be calculated if one item is removed
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Table 2 Comparison of mean DOS Scale ratings of geriatric patients without delirium
(n=78) and before diagnosed delirious (nh = 4) and post-operative hip fracture
patients without delirium (n =74) and post-operative hip fracture patients
before diagnosed delirious (n = 18)

Observations

Geriatric patients’

Hip fracture patients®

Mean non|Mean p-value |Mean non|Mean p-value
delirious delirious delirious delirious

1 Reacts normally to addressing* | 4.45 (.59) |[3.05 (1.26) |.03 3.69 (.46) |{3.19 (.66) <.001

2 Dozes during conversation or|1.30 (.43) [2.38(.85) |.009 1.18 (.28) (1.68 (.57) <.001
activities

3 Stares into space 1.45 (.49) [2.55(.92) |.01 1.25 (.38) [1.66 (.51) <.001

4 Is easy distracted by stimuli from | 1.62 (.66) |2.36 (.85) |.05 1.34 (.54) (2.14 (.54) <.001
the environment

5 Maintains attention to|4.21 (.74) |2.86(1.28) |.05 3.41 (69) (2.74 (.69) <.001
conversation or action*

6 Does not finish question or|1.56 (.65) {2.60(.96) |.03 1.37 (44) |1.89 (.39) <.001
answer

7 Gives answers which do not fit|1.49 (66) |2.38(.82) |.03 1.28 (.41) |1.85 (.47) <.001
the question

8 Talks slowly or answers slowly 1.68 ((74) 12.52(.99) |ns 1.25 (.40) |1.58 (.52) .01

9 Reacts slowly to instructions 1.74 (77) |2.88(1.02) |.03 1.37 (.49) |1.89 (.56) <.001

10 | Speaks incoherently 1.47 (.71) |2.83 (1.10) |.004 1.25 (.39) {1.86 (.66) <.001

11 | Is suspicious 1.24 ((45) [1.38(.75) |ns 1.13 (.29) [1.63 (.63) <.001

12 | Thinks to be somewhere else 1.60(.85) [2.71(1.80) |ns 1.29 (.55) |2.18 (.49) <.001

13 | Knows which part of the day it is* |4.11 (.94) |2.24 (1.75) | .04 3.38 (.79) |2.45 (.86) <.001

14 | Remembers recent event* 3.88(1.10) |2.15(1.79) | ns 3.38 (.82) |2.29 (.67) <.001

15 |Is picking, disorderly, restless 1.32 (.56) |3.20(1.41) |<.001 |1.25 (43) [2.04 (.56) <.001

16 |Hardly moves 1.62 (.63) |1.89(.54) |ns 1.70 (.51) |2.20 (.54) <.001

17 |Pulls IV tubes, feeding tubes, [1.16 (.39) |2.78 (1.26) |.006 1.14 (.33) |1.59 (.54) <.001
catheters etc.

18 | Has unnatural position in bed 1.25(.33) |2.07(.84) |<.001 |1.22 (.28) |1.58 (.34) <.001

19 |ls sleepy/drowsy duringtheday |1.72 (.74) [2.18(.74) |ns 1.48 (.48) [1.95 (.61) <.001

20 | (night shify Has vivid and|1.15(.39) |[1.00 (0) ns 1.10 (.23) [1.17 (.32) ns
frightening dreams during the
night

21 |(night shift) Is awake/wakes up |1.34 (.62) [2.92 (1.77) |.02 1.22 (.38) |1.60 (.61) .005
restlessly

22 |(Is easy or sudden emotional [1.38 (.50) |1.13(.25) |ns 1.14 (.33) |1.90 (.81) <.001
(frightened, angry, irritated)

23 | Is apathetic/weary 1.50 (.65) [1.93(.71) [ns 1.21 (34) [1.50 (.43) .001

24 |Sees persons/things as!1.20 (.40) |2.16 (1.28) |.04 1.11 (.24) [1.31 (.41) .025
somebody/something else

25 | Sees/hears things which are not|1.13 (.28) [2.06 (.84) |.01 1.07 (.16) |1.32 (.37) <.001

there

! ratings 1= never, 2= sometimes, 3= fluctuating, 4=usually, 5= always, % 1= never, 2= sometimes, 3=usually, 4= always
* items are reverse rated
Tested with a Mann-Whitney U test
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Table 3 shows the concurrent validity of the DOS Scale as tested in Study 2. Most ratings
indicated ‘normal behavior' (nurses: range 50% - 89.7%, mean 73.6% sd 11.3; research
nurse: range 55.9% - 93.1%, mean 80.3% sd 9.2). On 18 items the research nurse rated
more behavior as ‘normal’ ; and on 6 items the difference was over 10%. The correlation
between nurses’ DOS Scale ratings (based on observation during an eight hour shift) and the
research nurse’'s DOS Scale ratings (based on observation and interview during 15 minutes)
were merely fair (between 0.21 - 0.40) to moderate (0.41- 0.60) on the level of items.
Correlation between the nurses’ DOS Scale sum score and the research nurse's DOS Scale
sum score was Ry 0.54 (p < 0.001). The correlations with the CAM were comparable.
Correlation of the DOS Scale and the CAM, both rated by the research nurse, show merely
moderate (0.41- 0.60) to good (0.61 - 0.80) on the level of items, and 0.63 (p < 0.001) on the
level of sum score. Correlation on the items with regard to memory and orientation show the
best results in all comparisons. The correlations of the DOS Scale ratings with the MMSE
(concurrent validity), the IQCODE, a pre-existing psychiatric diagnosis and the Barthel Index
(construct validity) are shown in Table 4 for both studies. In Study 1 MMSE ratings were
available of 28 patients (34%) and in Study 2 of 68 patients (74%). Strong correlations, on
the level of items, with the MMSE (R; > 0.60) were found in Study 2, in Study 1 these
correlations were weaker (Rs range from - 0.09 to 0.74). Correlation between the MMSE and
the DOS Scale sum score showed R; - 0.66 (p < 0.001) in Study 1 and R;—0.79 (p < 0.001)
in Study 2. In Study 1 IQCODE ratings were available of 53 patients (65%) and in Study 2 of
57 patients (62%). Strong correlations, on the level of items, (Rs >0.60) were seen with the
IQCODE in Study 2 , in Study 1 these correlations were weaker (R range from 0.13 to 0.39).
Correlation between the IQCODE and the DOS Scale sum score showed R, 0.33 (p < 0.05)
in Study 1 and R; 0.74 (p < 0.001) in Study 2.

The correlations with a pre-existing psychiatric diagnosis, on the level of items, were weak
but significant in both studies; varying from 0.16 to 0.41 in Study 1, and from 0.25to - 0.53 in
Study 2 (the negative direction of the correlation can be explained by the reverse scoring of
item 14). Correlation between the pre-existing psychiatric diagnosis and the DOS Scale sum
score showed Rg 0.42 (p < 0.001) in Study 1 and R 0.43 (p < 0.001) in Study 2.

The correlations, on the level of items, with the Barthel Index were merely fair in Study 1 (R
between 0.21 and 0.40) and moderate in Study 2 (R between 0.41 and 0.60). Correlation
between the Barthel Index and the DOS Scale sum score showed R; — 0.26 (p < 0.05) in
Study 1 and R¢ - 0.55 (p < 0.001) in Study 2.
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Discussion

Two studies were done to test the psychometric properties of the DOS Scale and its items.
The reliability of the DOS Scale, as measured by internal consistency, was high in both
studies. The items of the DOS Scale, which were developed to study early recognition of
deliium by nurses’ observation, showed good predictive validity against the DSM-IV
diagnosis of a geriatrician. In Study 2 on all, but one item (‘has vivid and frightening dreams’)
there were significant differences between the mean ratings of patients later diagnosed as
delirious and the mean ratings of non-delirious patients. In Study 1, 16 items showed a
significant difference. The DOS Scale sum score significantly differentiated the delirious and
non-delirious patients in both studies. The DOS Scale sum score of the delirious geriatric
patients were higher than of the delirious hip fracture patients.

The correlations between DOS Scale ratings of nurses and DOS Scale ratings of the
research nurse in Study 2 were fair to moderate, on the level of items. The correlation on
sum score was moderate. The research nurse rated higher percentages of ‘normal behavior'.
This indicates that nurses who observe patients over 8 hours see more alterations in
behavior than the research nurse who sees the patient only during a 15 minute visit. The
correlations between the nurses’ DOS Scale ratings with the research nurse’'s CAM ratings in
Study 2 showed comparable results. The correlations between the DOS Scale items and the
CAM both rated by the research nurse in Study 2, were good. The correlations between the
ratings of DOS Scale items by nurses and the MMSE were good in Study 2, and a little less
in Study 1. On the level of DOS Scale sum score the correlation was good in both studies.
These findings show a good concurrent validity of the DOS Scale.

Construct validity of the DOS Scale, measured in both studies by correlations with the
IQCODE, a pre-existing psychiatric diagnosis and the Barthel Index, was better in Study 2
than in Study 1. In Study 2 all correlation coefficients were significant, in Study 1, nearly all
were. Most correlations with the IQCODE, on the level of items, were over 0.60 in Study 2,
indicating good construct validity. Correlations with psychiatric comorbidity and the Barthel
Index were less strong. Differences found between Study 1 and Study 2 might be explained
by the differences in characteristics of the populations and by the difference in delirium
percentage.

Limitations can be found in both studies in the relatively small sample sizes, the low number
of patients who developed delirium and in the number of missing data on the MMSE,
IQCODE and the research nurse'’s ratings. The missing data on the MMSE and the other
research nurse’s ratings in Study 2 can be explained by logistic reasons (patients unavailable
during the research nurse’s visit due to nursing interventions, physiotherapy, visits, X-rays,

patient asleep, patient not willing to be tested although informed consent was given etc.).
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The use of the IQCODE, which in itself has several advantages when compared to other
instruments for mental testing, showed to be difficult in both studies. Many elderly patients
who live by themselves do not have close relatives who are able to answer questions that
are experienced as threatening for the person reviewed. Finally the use of a physicians’
diagnosis as ‘gold standard’ can be discussed. This ‘gold standard’ has limited reliability,
reproducibility is questionable and the interpretation of the standard is prone to subjectivity.
On the other hand there is no reliable and valid alternative. The use of other delirium
instruments developed for diagnosis suggest a higher reproducibility, but it should be noted
that none of the instruments known has a 100% sensitivity and a 100% specificity. In the
developmental phase of these instruments it's sensitivity and specificity is also measured
against a physician’s diagnosis. In order to enhance reliability in this study all patients
diagnosed delirious were discussed in a group of geriatricians. The diagnosis was never
doubted.

The overall conclusion is that the DOS Scale showed to be a reliable and valid instrument to
study nurses’ observations of delirium during regular care. The strength of the individual
items of the scale show some differences. Items related to consciousness, attention and
thinking show the best results, items related to psychomotor activity, sleep/wake cycle, mood
and perception show some limitations, mainly in concurrent and construct validity.

This conclusion is based on two prospective studies of different samples of patients, with
relatively modest percentages of patients with delirium, therefore these results should be
even stronger in larger groups of (delirious) patients. Which has to be tested. The main
application of the DOS Scale is research, for use in clinical practice further analysis of items
and development of an algorithm with a cut-off point is needed.
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Abstract

Deliium is an acute problem in elderly patients characterized by disturbances in
consciousness, cognition or perception. The Delirium Observation Screening (DOS) Scale is
an instrument developed for use in nursing practice based on observation by staff. Three
different studies were done to test the DOS Scale for interrater reliability. In two studies there
were simultaneous observations by pairs of nurses. In one study a videotape was used for
observation by different groups of nurses. Agreement was expressed in different measures
(percentage, Cohen'’s Kappa, Spearman rank correlation, Mann-Whitney U test). On the level
of items Kappa scores were low. Other measures showed satisfactory interrater reliability in
two of the three studies. Influences on interrater reliability of observations in clinical practice

and the use of different measures are discussed.

Introduction

Delirium is an acute problem in elderly patients associated with high morbidity and mortality
(1-8). The major symptoms are a disturbance of consciousness and cognition or
perception(9); these symptoms fluctuate. Delirium develops in the course of a few hours to
days (10). Early recognition of delirium symptoms will lead to better outcomes and nurses
are in a position to observe changes in patient behavior (11, 12,13).

The Delirium Observation Screening (DOS) Scale was developed to rate the observed
behavioral changes by nurses during regular care (14). The DOS Scale contains 25
behavioral items which involve eight symptoms (diagnostic and related): disturbance of
consciousness (item 1-3), attention and concentration (item 4-6), memory and orientation
(item 12-14), psychomotor activity (item 15-18), sleep/wake pattern (item 19-21), mood (item
22-23) and perception (item 24-25). Items are rated by nurses at the end of their shift, on a 5-
point Likert scale based on the frequency of occurrence of the behavioral disturbance
(1=never, 2=sometimes, 3= fluctuating; 4=usually; 5=always). A score of 1 is defined as
‘normal behavior', meaning absence of behavioral alterations. Four items (1, 5, 13, 14) are
reverse scored, i.e., ‘normal behavior' is rated as ‘always’. A score for ‘unable’ is given in
cases where the nurse is not able to rate a behavior because of patient characteristics (for
instance, no verbal contact possible or coma) or nurse characteristics (knowledge deficit or
inexperience with the type of behavior). The DOS Scale has been developed based on the
DSM-IV criteria for delirium (9), literature review, and clinical experience. Content validity
was established by a group of experts using the method described by Lynn (15). The DOS
Scale has been developed for nurses with basic knowledge of geriatric care, to be used
during regular care and to be rated in a few minutes.
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Interrater reliability reflects the extent to which an instrument gives equivalent results when
used by different persons regarding the same subject (16). Tests for interrater reliability
involve at least two raters and several subjects with different levels of the variable being
measured. In most studies on delirium instruments interrater reliability is measured based on
simultaneous assessment of two nurses, physicians or research assistants (17, 18). Tests of
interrater reliability often show a similar design. The first phase is the training of research
personnel in using the instrument. The second phase is to observe or test a few cases and
rate them together with discussion on differences in ratings afterwards. The third phase is to
rate a few cases at the same time, blinded for each other’s ratings and to compute a Cohen’s
Kappa score of agreement. In some studies written vignettes (19, 20) or videotaped patients
(21-24) are used. Most delirium instruments include testing of patients’ capacities. Interrater
reliability coefficients of delirium instruments are in these instruments over 0.90 (17, 18).
Rating patients’ responses to a test is less subject to differences in interpretation of each
rater than rating behavioral observations. The Confusion Rating Scale (CRS) (19, 25, 26)
and the NEECHAM Confusion Scale (NEECHAM) (27-29) are observational delirium
instruments. The CRS has an interrater reliability of 86.5% based on paper and pencil testing
using vignettes (19). The interrater reliability of the NEECHAM Confusion Scale has been
tested in several samples. Interrater reliability between two researchers was r = 0.96 (30),
between trained staff nurses was Pearson’'s r= 0.91 and between staff nurses and
researchers 91% (no r described), Kappa 0.65 (28). The studies of the CRS and the
NEECHAM Confusion Scale do not describe the procedures of interrater reliability in detail
nor the agreement on the level of items. The Confusional State Evaluation (CSE) (31) is
rated based on an interview and observations. The description of interrater reliability of the
CSE is more thoroughly. The interrater reliability was tested by two trained experienced
nurses, rating the observations during an interview with elderly delirious patients. Agreement
was described on item level as well as on total scores using different measures. Weighted
Kappa ranged from 0.34 to 0.88 and Spearman rank correlation coefficients form 0.43 to
1.00 and the ‘exact’ agreement (accepting difference of one rating point) was 82-100%.
interrater reliability of rating observed behavior that fluctuates, is not further discussed in
studies of the CRS, the NEECHAM or the CSE.

This article describes three studies conducted to test the interrater reliability of the DOS
Scale. Since the DOS Scale has been developed for use by non-research personnel and for
observation of more than one event, practical and methodological problems were faced,
which may negatively influence the interrater reliability.
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Methods

Study 1

Pairs of nurses made observations during the day shift as they cared for six patients referred
for psychiatric consultation in a university hospital. Three of the patients were diagnosed
delirious, the other three had psychiatric diagnoses. The nurses did not make all their
observations together, and they rated patients’ behavior at the end of their shift blinded for
each others ratings and for the diagnosis of the patient. They had no special training and no
earlier experience in rating the DOS Scale. The nurses did not know that the DOS Scale was
developed for delirium observation; they were informed that the scale was developed for
observation of psychiatric symptoms in general. After the ratings, the results were compared

by the researcher and discussed with the nurses.

Study 2

Pairs of nurses observed for 4 hours (between 18.00 hours and 22.00 hours) thirty-six
patients admitted to a department of geriatric medicine in a university hospital. One nurse
was providing regular care to the patients; the other nurse did not participate in care for the
patients but observed all care situations. Five nurses participated in this study. They were
trained in nursing in geriatric medicine and had a minimum of four years of experience in this
field. The nurses all had experience with the DOS Scale. All patients were selected by a
geriatrician and had one or more symptoms of delirium. Patients and their peers were
informed about the goal of the observations and were asked for oral consent. At 22.00 the

nurses rated the behavior observed blinded for each other's observations.

Study 3

Four patients with mild to severe symptoms of delirium were videotaped. Each patient
showed less severe symptoms during the process of taping. None of the tapes showed the
combination of symptoms that clearly met the DSM-IV criteria for the diagnosis delirium.

In addition, five care situations of a nurse and a delirious patient during an evening shift were
acted and videotaped. The actor was well experienced in playing a confused elderly patient.
The nurse was experienced in nursing in geriatric medicine. The tape was made with a
script, but to create the most natural situation the exact interactions, words and movements
were not discussed in advance. Geriatricians reviewed the videotape for the DSM-IV criteria
of delirium. Patients’ behavior was rated on the DOS Scale based on the observation of the
tape by 44 nurses and 5 clinical experts. All nurses were working in a university hospital
(surgical and medical departments) and had no experience with the DOS Scale. Their age
ranged from 22 to 56 years (mean: 33.8 sd: 8.2) and they had 1 to 35 (mean: 12.3 sd: 9.4)
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years of experience in nursing. Almost 50% had experience in nursing elderly patients,
mainly in hospital setting and 25.6% in a nursing home. None of them had a specific training
in elderly care. The experts were all clinical nurse specialists in geriatric medicine or
psychiatric consultation. Their age ranged from 35 — 563 (mean: 44.8 sd: 4.4) and they had
10 to 30 (mean: 22.6 sd: 8.0) years of experience in nursing. They all had special training in
elderly care and many years of experience with geriatric patients in hospital settings.

All nurses and experts individually observed the tape in a private place where they were not
distracted by other stimuli. They rated patient's behaviors immediately after observing the
tape. This version of the DOS Scale differed slightly from the one used in Studies 1 and 2.
Ratings were on a 4-point Likert scale and description of the symptoms (disturbance in
consciousness, attention/concentration, thinking, etcetera) on which the items were
developed were not printed on the scale (in the earlier version the related symptoms were
printed in between the items). These changes were made based on the results in Study 1
and Study 2.

Statistical analysis

Data were analyzed using SPSS and a separate program for Cohen’'s Kappa measurements.
Analyses were done at item level, giving 25 outcomes for each analysis, and at sum score
level (total of 25 items, items 1, 5, 13 and 14 were recoded before summing). Agreement
between the raters was described in percentage agreement; ‘true’ agreement giving the
percentage of ‘true’ (100%) agreement (unable ratings excluded) and ‘exact’ agreement (31)
giving the percentage of agreement accepting one rating point difference (unable ratings
excluded). The percentage of unable ratings and ratings indicating ‘normal behavior’ were
described. The DOS Scale item ratings of the two raters in Study 1 and Study 2 were
compared using Cohen's Kappa coefficient (K) and the Spearman rank order correlation
coefficient (R). The DOS Scale item ratings of nurses and experts in Study 3 were
compared by a Mann-Whitney U test. DOS Scale sum scores were described in range,
mean and standard deviation, and correlated (Study 1 and Study 2) with a Spearman rank
correlation test and compared (Study 3) by a Mann-Whitney U test.
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Results

Table 1 shows the various measures of agreement on the level of items in Study 1 (n= 6
patients) and Study 2 (n= 36 patients). Unable ratings are found limited in Study 1 and are
found in nearly all items in Study 2. In Study 2 all memory/orientation related items show
50% or more unable ratings.

High percentages of ratings that indicate ‘normal behavior' are seen in nearly all items in
both studies. Differences between raters in the percentage of ratings that indicate ‘normal
behavior' are considerable; a difference of more than 20% in 7 items in Study 1 and in 5
items in Study 2. In Study 2 the second observer rates in 16 items a higher percentage of
‘normal behavior’ ratings.

In both studies there is a considerable difference in ‘true’ agreement and ‘exact’ agreement.
‘true’ agreement varies from 33% to 100%; mean 54.4%, sd 19.7% (Study 1) and from 27%
to 77%; mean 49.4%, sd 12.7%. (Study 2). ‘Exact’ agreement varies from 66% - 100%
mean 89.6 sd 13.2% (Study 1) and 59% to 97%; mean 77.4%, sd 13.2% (Study 2).

Kappa scores vary in Study 1 from fair (0.21 - 0.41) to very good (> 0.81), with almost half of

all items showing poor (< 0.20) Kappa scores. In Study 2 Kappa scores are poor to fair.
Correlation measured by Spearman’s rho show agreement rates in the range r= 0.00 to
r=1.00 in Study 1 and 0.05 to 0.63 in Study 2.

Table 2 shows the various measures of agreement at item level in Study 3 (n= 44 nurses and
5 experts). Nurses show more unable ratings than experts. High unable ratings are found in
observation 17 ‘pulls at IV tubes, feeding tubes, catheters etc.' (nurses: 65.1%, experts:
40%). The videotaped patient had no such equipment but was tossing and turning his sheets
nearly all the time.

Experts’ ratings of ‘normal behavior' in this patient were higher on most items than the
nurses’ ratings (experts versus nurses: 13 items show higher percentages of ‘normal
behavior’). Percentages of ‘true’ agreement and ‘exact’ agreement show considerable
differences in Study 3. The ‘true’ agreement varies from 37.8% to 86%; mean 54.7% sd
12.7% (nurses) and from 40% to 100%; mean 63.5%, sd 14.9%. (experts). The ‘exact
agreement varies from 53.3% - 100% , mean 82.1 sd 12.3% (nurses) and 50% to 100%;
mean 88.6%, sd 16.2% (experts).
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The agreement in DOS Scale sum scores is shown in Table 3. In Study 1 and Study 2 the
sum score of the first rater is 8 points higher than the sum score of the second rater. The
correlation of the sum score, calculated by a Spearman rank correlation coefficient, of both
raters is excellent in Study 1 (Rs: 0.89, p < 0.05) and moderate in Study 2 (R,: 0.42, p < 0.01).
in Study 3 all nurses and experts observed the same patient, however, in both groups there
is a considerable range of the sum scores. Comparison of the mean sum score of nurses

and experts, with a Mann-Whithney U test shows no significant difference.

Table 3 Comparison of the DOS Scale sum score by two (groups of) raters in 3
studies
Range' Range' Mean (sd) Mean (sd) [R¢’
Rater 1 Rater 2 Rater 1 Rater 2
Nurse (S3) | Expert (S3) | Nurse (S3) Expert (S3)
Study1 [30-72 24 - 55 46.7(14.4) 38.3(11.3) |.89*
Study2 |18-73 19 - 61 45.7 (17.3) 37.7(12.7) |.42**
Study 3° |33 -53 34 -47 43.8 (4.6) 42.4 (5.2) -
! Range of sum score: Study 1, Study 2: min 23 — max 115; Study 3: min 23 — max 92
2 Correlation between two raters, rating 6 (Study 1) and 36 gStudy 2) patients, calculated
by a Spearman rank correlation test (* p < .05, ** p < .01), ~ Correlation of the ratings of
44 nurses- 5 experts was not calculated since they were rating 1 patient

Discussion

Three different studies are presented on interrater reliability of the DOS Scale. In Study 1
nurses had no specific experience in behavioral observations and no experience with the
DOS Scale. Half of the patients (n=3) were delirious, the other had psychiatric symptoms.
The rating was done at the end of a day shift in which two nurses cared for the one patient,
however, not all observations were made the same moment. In Study 2 nurses were trained
and experienced in behavioral observation and had experience with the DOS Scale. All
patients had at least one symptom of delirium. Rating was done after four hours of
simultaneous observations in the evening shift. In Study 3 none of the nurses had specific
training, the experts did. The one patient observed had a diagnosis of delirium. All nurses
observed the same patient since a videotape of the patient was used.

In most studies interrater reliability is measured by Cohen’s Kappa (K). The advantage of K
coefficients above simple percentages of agreement is the correction for agreement that can
be expected by chance alone. The disadvantage of K is found in the effect of symmetrical
imbalance in the margin totals. Large symmetrical imbalance in the marginal totals can

convert reasonable percentage agreements in low values of K (32, 33). The high percentage
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of ratings that indicate ‘normal behavior’ in Study 1 and Study 2 gave a serious imbalance of
marginal totals, influencing K. The use of K should not be overestimated in these cases (34).
Percentage agreement in the three studies, however, showed differences between ‘true’
agreement and ‘exact’ agreement. ‘Exact’ agreement was introduced in a study on the
development of the Confusional State Evaluation (CSE) (31). Defined as the acceptance of
a difference of one scale step. In Study 1 and 2 disagreement on ‘sometimes’ or ‘fluctuating’
was more frequent (Study 1: 4.8% and Study 2: 12.3%) than rating both ‘sometimes’ (Study
1: 3.0% and Study 2: 3.3%) or both ‘fluctuating’ (Study 1: 2.3% and Study 2: 4.9%). The
same phenomenon was seen in ratings of ‘fluctuating’ and ‘usually’. This means that the
differentiation between ‘sometimes’ and ‘fluctuating’, and between ‘fluctuating’ and ‘usually’
is not clear. For this reason the 5-point Likert scale was changed in a 4-point Likert scale,
excluding ‘fluctuating’, in Study 3.

Some nurses, however, might tend to rate more positive (error of leniency) and others might
tend to rate more negative (error of severity). ‘Exact’ agreement as a measure for interrater
reliability leads to good levels of percentage agreement of the DOS Scale in the three
studies.

Apart from measures, agreement on observing behavior is a difficult matter. The DOS Scale
was developed for nurses with a basic knowledge of geriatric medicine to observe their
patients® behavior during the provision of daily care. Structured observations by non-research
personnel may have the same problems as self-report scales (16). This means that
observational biases can influence the rating of the patients’ behavior. In Study 1 and 2 some
observers might already have known the patient, which may have lead to identification of
observations with previous ones (assimilatory bias). The fact that in both studies the sum
score of the first rater (in Study 2 this was the primary care giver) is higher than the sum
score of the second rater, might be a result of nurses knowing the patient. In a study of
Rasmussen and Creason (35) nurses stressed the importance of knowing a patient in order
to be able to recognize small changes in behavior.

Another factor influencing nurses’ observation is the clinical setting itself. Interruptions and
uncontrollable stimuli can create mitigating circumstances that threat precise observation and
measurement. To avoid this influence videotapes can be used. On the other hand,
videotapes must be made in a way that the entire phenomena is taped (23). For these
reasons we decided to make a videotape with an actor instead of a patient. Geriatricians
validated the tape. But even with valid and reliable tapes rating behavior raises difficulties. In
a study of the interrater reliability of the Clinical Dementia Rating (CDR) (24) in which nurses
and physicians rated four videotaped CDR interviews a moderate Kappa (overall 0.62) was
found. In patients without dementia ( K = 0.62) or with severe dementia (K = 0.88), Kappa

was higher than in patients with questionable dementia (K = 0.33). The interrater reliability
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of the Glasgow Coma Scale, a scale for standardized observation of patients with impaired
consciousness, was also tested with the use of videotapes (21). A mean overall Kappa of
0.47 for nurses and 0.39 for physicians was found. Ratings on verbal responses and eye
opening showed higher agreement coefficients. Ratings of motor response, however,
showed moderate Kappa's (0.47 - 0.49). That rating observation of motor response by
different raters can lead to problems, was demonstrated by a study in ergonomics (36). In a
real work place study of postures required for work tasks in a stamping plant, two
experienced and trained raters found agreement of K 0.07 — 0.43 and percentage agreement
of 39 — 54%. When data were dichotomized to presence or absence, Kappa changed to 0.05
— 0.55 and percentage agreement to 53% to 99%. Conclusion of this study is the need for
more appropriate statistical methods, that lead to greater insight into sources of variability in
reliability. Interrater reliability of the Nurses’ Observation Scale for Geriatric Patients
(NOSGER) was studied under the most realistic conditions (37). Each subject (113 elderly
patients with dementia or depression) was rated by an individual pair of raters (nurses and
other caregivers). Raters were not trained but only given brief verbal instructions.
Assessment of memory and Activities of Daily Living (ADL) by two different raters was more
objective (r > 0.85) than assessment of mood (r - 0.76), social behavior (r - 0.68) and
disturbing behavior (r = 0.70).

A study on interrater reliability of delusions and bizarre delusions by psychiatrists with fair to
moderate reliability, blamed different definitions and different levels of experience (20). In our
studies various groups of nurses (untrained, trained, experts) showed some differences in
ratings of ‘normal behavior’ in patients. In Study 1 (untrained nurses) in only eight items both
nurses of a couple rated at least 50% of the observed behavior as not ‘normal behavior'. In
all other items both, or one of them, rated mainly ‘normal behavior'. These were all patients
referred to a consultation psychiatrist due to behavioral alterations. In Study 2 (trained
experienced nurses) the nurse who observed and did not participate in the care, in 16 items
rated a higher percentage of ‘normal behavior' than the nurse who took care of the patient.
Indicating that the nurse who was involved with the patient saw more alterations in behavior.
In Study 3 the experts in 13 items rated a higher percentage of ‘normal behavior’ than the
nurses; indicating that the nurses rated the observed behavior (which was videotaped and
thus in all cases the same) more often as altered than the experts. This last indication is
supported by the mean values of items of nurses, which were higher in 13 items. From the
work of Benner (38) it is generally accepted that nurses and experienced nurses have
different ways of processing information. Experienced nurses start to generate a hypothesis
very early in their assessment. Every piece of information is tested for increase or decrease
of the likelihood of the hypothesis. Nurses without specific experience in a certain area are
much more open in their view. For rating the DOS Scale this might mean that more
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experienced nurses do not look at the items, but at the symptoms or diagnosis represented
by these items. For this reason we decided to remove the description of the symptoms on
which the items were developed from the scale.

Conclusion

The DOS Scale sum score showed good interrater reliability in Study 1, moderate interrater
reliability in Study 2 and good interrater reliability in Study 3. On the level of items there were
considerable differences, however, most items showed good percentage agreement and
good correlation between the two raters in Study 1. In Study 2 the results were less, items
showed difficulties varying from high percentages of unable scores to low agreement
between the raters. In Study 3 most items showed good interrater reliability. Nurses and
experts had problems with a few items since both groups rated low agreement on these
items. Interrater reliability of the items 20 and 21 was not tested in these studies.

Limitations can be found in the studies of the interrater reliability of the DOS Scale. Small
sample size in Study 1, large proportions of ‘normal behavior' in the three studies and the
use of a single videotape in Study 3. Ratings on the DOS Scale are based on observations of
nurses during a whole shift. Patients are observed during eight hours in different care
situations (bathing, feeding, talking, wound care, etc.). The observed behavior is known to
fluctuate. Procedures regularly used to test instruments for interrater reliability were not
suitable for testing the DOS Scale. Rating observations of patiens during regular care, and
rating one video-taped patient, however, may have influenced the findings with regard to
interrater reliability.

The DOS Scale showed satisfactory interrater reliability on sum score and on most items as
well. Instruments with good interrater reliability when tested by researchers do not guarantee
good interrater reliability when used by nurses in clinical practice (23). Specific emphasize to
this aspect should be given when instruments developed for use in clinical practice are
presented. Interrater reliability in observation based instruments need further discussion in

nursing science, since observation is one of the most important tools in nursing assessment.
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Abstract

This study examined the validity, reliability and ease of use of the Delirium Observation
Screening (DOS) Scale, a scale of 25 items developed to assess the symptoms of delirium
during regular nursing care. When tested with 57 patients referred for psychiatric consultation
in a university hospital, 17 items of the DOS Scale differentiated significantly between
patients with delirium (n=33) and those without delirium (n=24). On 8 of these 17 items, the
mean difference between the groups was more than 1 on a 5-point scale. The DOS Scale
sum score differentiated significantly between the delirious and non-delirious patients. The
internal consistency of the DOS Scale was very good with this sample (Cr a = 0.92). Six
patients were rated by two nurses, percentage agreement was used to examine interrater
reliability. Agreement varied from poor to excellent on the level of items, on 13 items ‘exact
agreement’ was 100%. The DOS Scale sum score showed high correlation between the two
raters (Rs = 0.89).The ease of use of the DOS Scale was evaluated to be high. These
results suggest that the DOS Scale is suitable for the observation of delirium symptoms by
nurses. Further development of the DOS Scale in prospective studies in different populations
is recommended.

Introduction

Delirium is a psychiatric syndrome resulting primarily from the disturbed somatic condition of
the patient. Its major symptoms are disturbances in consciousness and cognitive functioning
that develop in hours to days and fluctuate during the course of the day. The diagnostic
criteria for delirium given in the Diagnostic and Statistical Manual IV criteria of the American
Psychiatric Association (1) are shown in Table 1.

In addition to these symptoms, the DSM-IV describes three related symptoms of delirium:
disturbed mood, disturbed sleep-wake pattern and hyperactive or hypo-active psychomotor
activity (1, 2).

Delirious patients may have different symptom presentations and because of these different
presentations and the fluctuating nature of symptoms the diagnosis is difficult to make.
Nurses have frequent contacts with patients and are in a position to observe changes in
cognitive functioning. Yet several studies have shown that nurses often do not recognize
delirium (3-6). Lack of knowledge and lack of awareness of the importance of the syndrome
may explain this finding.

The Delirium Observation Screening (DOS) Scale is a recently developed instrument
designed to identify early symptoms of delirium (7). In the study reported here, the DOS
Scale was evaluated for validity, reliability and ease of use in general hospital patients with

psychiatric symptoms.
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Table 1 Diagnostic criteria of DSM-IV for delirium diagnosis

A |Disturbance of consciousness with reduced ability to focus, sustain or shift attention

B | Changed cognition or the development of a perceptual disturbance

C |Disturbance develops in a short period of time and fluctuates over the course of the
day

D |There is evidence from history, physical examination or laboratory findings that the
disturbance is:

1 Physiological consequence of general condition

2 Caused by intoxication

3 Caused by medication

4 Caused by more than one etiology

Methods

Design and sample

This study was approved by of the hospital medical ethics committee. Subjects were patients
admitted to the Nijmegen University Hospital and referred to the Psychiatric Consultation
Services of the hospital. Patients who were referred to a mental hospital after Emergency
Room consultation, patients who were admitted for attempted suicide, patients who were
seen by a clinical nurse specialist in psychiatry and not evaluated by a psychiatrist, and
patients who were admitted in the weekend and started treatment immediately were
excluded from the study. Nurses who cared for the patients participated in the study. All
nurses in the hospital are educated at the bachelor's level or working toward the
baccalaureate. Over a 3-month period, 117 patients were referred for psychiatric consultation
but 45 of these were excluded from the study for one of the reasons given above. A total of
68 DOS Scales were rated by nurses (94% of the eligible patients). Eleven patients were
rated on the DOS Scale twice: five due to re-referral for psychiatric consultation and six to
evaluate interrater reliability. For each double case, one rating sheet was deleted, blind.
Thus data on 57 patients were analyzed.

Procedure

The attending physician referred patients for psychiatric consultation. A consultant
psychiatrist examined the patients according to the regular procedures for psychiatric
consultation. Diagnoses were made using the DSM-IV criteria. The nurse caring for the
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patient at the time of the psychiatric consuitation was asked to complete the DOS Scale at
the end of his or her shift. The nurse was blinded to the diagnosis made by the psychiatrist.
The nurse was asked to evaluate the DOS Scale after rating the patient. The nurses who
participated in the six paired ratings were interviewed afterwards to gain more insight in their
experiences with the scale.

Measures

The DOS Scale

The DOS Scale is designed to measure early symptoms of delirium that nurses can assess
during regular nursing care. The DOS Scale is developed based on the DSM-IV criteria (1)
for delirium, literature review and clinical experience. Content validity was established by a
group of experts using the method as set forth by Lynn (8).

The DOS Scale contains 25 behavioral items which describe eight symptoms (diagnostic and
related): disturbances of consciousness (item 1-3), attention and concentration (item 4-6),
thinking (item 7-11), memory/orientation (item 12-14), psychomotor activity (item 15-18),
sleep/wake pattern (item 19-21), mood (item 22-23) and perception (item 24-25). Items are
rated on a 5-point Likert scale based on the frequency of occurrence of the behavioral
disturbances (1= never, 2= sometimes; 3= fluctuating; 4= usually; 5= always). A score of 1 is
defined as ‘normal behavior', meaning absence of behavioral alterations. Four items (1, 5, 13
and 14) are reverse scored, i.e., ‘normal behavior' is rated as ‘always’. Criteria for rating the
item are included in the instrument. The DOS Scale was designed to rate behavior that can
be observed by nurses while providing daily care, and involves behavior that is observable
by every nurse with a basic knowledge of geriatrics. It can also be used with patients who are
already cognitively disturbed. Completion of the instrument requires less than 5 minutes ).
For this study the instrument was called “Nursing Observation of Psychiatric Symptoms” to
prevent bias towards rating patient behavior in the direction of delirium; also information

about delirium was removed from the manual.

Statistical analysis

Data were processed using SPSS. Since the study was done in dayshift, two items (20, 21)
that could be rated only in the night shift were excluded from the analysis. All analysis were
done at item level and at sum score level (total of 25 items, item 1, 5, 13 and 14 were
recoded before summing).

The reliability of the DOS Scale was measured by internal consistency and the interrater
reliability in this population. Internal consistency was calculated by Cronbach'’s alpha (Cr ).
Interrater reliability was tested with six patients who were rated by two nurses, and is
reported in the percentage of agreement and ‘exact agreement’, defined as the agreement
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within one scale step (9). Agreement on DOS Scale sum score is described by a Spearman
rank correlation coefficient.

Concurrent validity was tested by comparing the DOS Scores to the diagnosis of the
psychiatrist using the Mann-Whitney U test. Ratings of patients diagnosed as delirious were
compared to ratings of patients who received other psychiatric diagnosis.

Ease of use was evaluated by a standard set of questions on the language used to describe
the behavioral observations and the knowledge and time needed to rate the DOS Scale.

Responses were given on a 4-point Likert scale.

Results

Thirty-three of the 57 patients were diagnosed as delirious. Psychiatric diagnoses in the
group of non-delirious patients (n= 24) included major depression, adjustment disorders,
post-traumatic stress disorder and somatoform disorders. Delirious patients were significantly
older (mean 63 years, sd 14.9, range 24-82 years) than the non-delirious (mean 47 years, sd
15.1, range 25-75 years), X, p < 0.001, which is consistent with the view that age is a risk
factor for delirium (2). There were almost four times as many delirious males as delirious
females (26 males, 7 females, X,: p< 0.00). Williams-Russo (10) found male gender to be a

risk factor for delirium, but there is no scientific explanation for this.

Reliability

Internal consistency was rated using Chronbach’s alpha (Cr a). Since this study was done on
the day shift two items (20 and 21) relevant only to night shift nurses were excluded from the
analysis. Cases with missing values were deleted (n=34). For the remaining cases (n= 23)
the DOS Scale showed excellent internal consistency, Cr a= 0.92. Analysis of the items
using the ‘alpha if item deleted’ procedure showed that removal of items did not have major
consequence for the overall alpha. Internal consistency was also calculated on the level of
symptoms, as shown in Table 1. All symptoms, except sleep-wake cycle and mood, showed
good to excellent internal consistency.

Interrater reliability of the DOS Scale was tested in six patients. Both nurses rated a
considerable percentage of ‘normal behavior', however, nurse 1 rated less ‘normal behavior'
compared with nurse 2 (nurse 1, mean 37.7 % sd 24.2; nurse 2, mean 54.4% sd 23.7)."True
agreement’ (complete agreement) ranged from 33% to 100% (mean 54.4%, sd 19.7%) and
‘exact agreement’ (agreement within 1 point on the 5-point rating scale) ranged from 66% to
100% (mean 89.6%, sd 13.2%). On 10 items the raters differed more than one point on the
scale. ‘Exact agreement’ on these items was: item 5 (67%), item 7 (84%), item 8 (67%), item
9 (83%), item 10 (83%), item 11 (67%), item 14 (80%), item 16 (80%), item 18 (84%) and
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item 22 (66%). The DOS Scale sum score by nurse 1 ranged from 30-72, mean 46.7 (sd
11.4) and by nurse 2 from 24-55, mean 38.3 (sd 11.3). The sum scores had good correlation:
Rs=0.89, p=0.02.

Table 1 Cronbach’s alpha of the DOS Scale on the level of symptoms
Cra Cr « if item

Observations deleted
Consciousness 72

1 Reacts normally to addressing g7

2 Dozes during conversation or activities 43

3 |Stares into space .70
Concentration/Attention .65

4 Is easy distracted by stimuli from the environment .62

5 Maintains attention to conversation or action .66

6 Does not finish question or answer 27
Thinking .80

7 Gives answers which do not fit the question 79

8 | Talks slowly or answers slowly .76

9 |Reacts slowly to instructions .69

10 | Speaks incoherently 73

11 |Is suspicious .83
Memory/orientation 79

12 | Thinks to be somewhere else .85

13 | Knows which part of the day it is .59

14 | Remembers recent event .64
Psychomotor activity .66

15 |Is picking, disorderly, restless .64

16 |Hardly moves .64

17 | Pulls IV tubes, feeding tubes, catheters etc. .50

18 |Has unnatural position in bed .61
Sleep/wake cycle -

19 |Is sleepy/drowsy during the day -

20 |(night shiff) Has vivid and frightening dreams -
during the night

21 | (night shift) Is awake/wakes up restlessly
Mood -.62

22 |Is easy or sudden emotional (frightened, angry, *
irritated)

23 |Is apathetic/weary *
Perception .97

24 | Sees persons/things as somebody/something else *

25 |Sees/hears things which are not there *

Cr o could not be calculated on the symptom disturbed sleep-wake cycle since only 1

item (19) was measured

* items for which Cr o can not be calculated if one item is removed

Validity
The significance of the differences in DOS Scale ratings of delirious and non-delirious

patients was tested using the Mann-Whitney U test. Results are given in Table 2.
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Seventeen of the 23 behavioral items included in the analysis showed significant differences

between delirious and non-delirious patients.

On 8 items there was a mean difference

between the two groups of one scale step or more. Seven of these items reflected the

symptoms of disturbed thinking and memory/orientation. Comparison of DOS Scale sum
scores of delirious (mean 50.4, sd 13.4) and non-delirious (mean 35.8, sd 7.2) patients

showed significant differences ( p < 0.001).

Table 2 Comparison of mean DOS Scale ratings of patients with psychiatric
symptoms not diagnosed delirious (n= 24) and of patients with
psychiatric symptoms diagnosed delirious (n= 33)
Mean' non |Mean' p-value

Observations delirious delirious

1 | Reacts normally to addressing* 4.37 (1.21) [3.42 (1.20) <.001

2 | Dozes during conversation or activities 1.26 (.54) 2.06 (1.09) .002

3 |Stares into space 1.61(.72) 2.16 (1.11) ns

4 |Is easy distracted by stimuli from the 1.74 (.86) 2.40 (1.13) .02
environment

5 | Maintains attention to conversation or 3.87(1.18) |3.16 (1.02) .03
action *
Does not finish question or answer 1.77 (.97) [2.62(1.29) .010

7 | Gives answers which do not fit the 1.35 (.93) 2.54 (1.07) <.001
question

8 | Talks slowly or answers slowly 1.83(1.15) [2.83(1.39) .007

9 |Reacts slowly to instructions 1.83(1.03) [3.03(1.21) <.001

10 | Speaks incoherently 1.22(.42) |[2.52(1.15) <.001

11 |lIs suspicious 1.50 (.96) (2.15(1.16) .02

12 | Thinks to be somewhere else 1.13 ( .45) 2.32 (1.25) < .001

13 | Knows which part of the day it is * 4.57 (1.16) |3.00 (1.36) <.001

14 | Remembers recent event * 442 (1.02) |(2.81(1.36) <.001

15 |Is picking, disorderly, restless 1.46 (.83) 2.91 (1.25) <.001

16 |Hardly moves 1.96 (1.30) {2.43 (1.33) ns

17 |Pulls IV tubes, feeding tubes, catheters | 1.00 (.00) 1.88 (1.24) <.001
etc.

18 | Has unnatural position in bed 1.32 (.57) [2.00(1.48) ns

19 |Is sleepy/drowsy during the day 2.57 (1.27) |2.39(.92) ns

20 | (night shift) Has vivid and frightening - - -
dreams during the night

21 | (night shift) Is awake/wakes up restlessly |- - -

22 |ls easy or sudden emotional (frightened, |1.78 (1.09) |2.69 (1.55) ns
angry, irritated)

23 |Is apathetic/weary 2.58 (1.32) [2.69 (1.34) ns

24 | Sees persons/things as 1.04 (.21) {2.00(1.20) <.001
somebody/something else

25 |Sees/hears things which are not there 1.04 (.21) 1.88 (1.11) <.001

' 1=never, 2=sometimes, 3=fluctuating, 4= usually, 5=always, * items are reverse rated
items 20 and 21 were not rated since rating took place in day shift
Tested with a Mann-Whitney U test
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Ease of use

The nurses (n=68) evaluated the ease of use of the DOS Scale very highly. The terminology
used was clear to them (93%) and the descriptions of the behaviors on the instrument
corresponded well with language used in practice (93%). In general, the nurses believed they
had sufficient knowledge and experience to rate the items on the DOS Scale (85%). Eighty-
five percent agreed that the items were listed in a neutral fashion. They thought the 5 points
of the Likert scale differentiated clearly the observed frequency of behavior (82%), and rating
the scale was easy (59%). Of the nurses, however, 31% did not answer the question on
ease of rating, and almost half of the nurses (47%) felt that some items could be interpreted
in different ways. Most nurses felt that the instructions were useful (80%) and they did not
need to ask a colleague for help in rating the DOS Scale (85%). The majority believed that
the DOS Scale was helpful in detecting psychiatric symptoms (79%) and could offer
additional value to their clinical practice (66%).

Discussion

This study examined the ability of the DOS Scale to discriminate delirious patients from non-
delirious patients with psychiatric symptoms based on standard nurses’ observations. Of the
25 standard observations described in the items of the DOS Scale, 17 showed significant
discriminative value. Eight items were rated considerably higher (> 1 scale step difference)
in delirious patients than in the non-delirious patients. The DOS Scale sum score significantly
differentiated the delirious from the non-delirious patients. The internal consistency of the
DOS Scale is very good (Cr a= 0.92). There were, however, several cases with missing
values since nurses were not able to rate all items for every patient. An explanation for this
came from the pairs of nurses involved in the interrater reliability measurement. They said
that they were unable to rate all the behaviors listed when they could not communicate
verbally with the patients. Thus the DOS Scale might be less useful in patients who cannot
communicate verbally. Interrater reliability on DOS Scale sum score level was good.

Main limitation of this study is found in the method and small sample size used for testing
interrater reliability. The observations were made during regular nursing care, but symptoms
of delirium fluctuate, thus it is not clear whether the two nurses were able to observe the
same behavior. The variability of deliium might then explain the differences in rating the
items. Also, in interviews with the nurses made clear that their ratings were influenced by
their explanation of the patients’ behavior. For instance, a patient was claiming that his
children had rejected him since their visits had become less frequent. One nurse rated the
patient as ‘suspicious’, while the other sympathized with the patient and did not rate him as
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suspicious. The phenomenon of nurses normalizing their patients’ behavior in giving
explanations when asked to rate behavior also is found in a study of Morency et al. (6).

The ease of use of the DOS Scale was evaluated to be high. A few items gave difficulty in
rating. Of the respondents, 47% stated that some items could be interpreted in several ways,
though 49% did not report any difficulty. From the pair wise ratings and the interviews, it
became clear that the items with which the nurses had most problems were the less valid
and reliable observations. For example, two items on disturbed thinking (talks and answers
slowly and is suspicious) were very difficult to rate. Ratings were influenced by the nurse'’s
approach to the patient and by the fact that the observation of the patient’s behavior could be
interpreted in different ways. In the interviews the nurses noted that the observation
'responds and answers slowly' had to be compared with previous experiences with the
patient.

In this study the good face validity of the DOS Scale was confirmed, it supports clinical
observations and a minimum of specific knowledge is needed.

The results of this study show that the DOS Scale is suitable for observation of delirium
symptoms by nurses. Further refinement of some DOS Scale items is recommended.
Prospective studies with different groups of patients could help to further develop the DOS

Scale to a valid and reliable instrument for early recognition of delirium by nurses.
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Abstract

This prospective study in elderly patients with a hip fracture was designed to investigate the
possibility to come to the diagnosis of deliium with a limited number of standard
observations by nurses. Six days from admission, nurses rated their observations of 92
patients, per shift on the Delirium Observation Screening (DOS) Scale, a 25 item
observational scale developed for early recognition of delirium during regular care. Eighteen
patients developed delirium as diagnosed by a geriatrician using the Diagnostic Statistical
Manual IV criteria. The nurses’ ratings of patients before diagnosed as delirious were
compared with the ratings of non-delirious patients. Significant differences were found on
nearly all items in the three shifts. Ratings of patients known with psychiatric comorbidity
showed some significant differences with those of patients before diagnosed as delirious.
Based on these findings a reduction of items took place and an algorithm was developed.
The selected items were all related to diagnostic symptoms of delirium. With the final 13
items a sensitivity of 100% and a specificity of 68% was found after 2 days of rating.

Introduction

Delirium is one of the most frequent forms of psychopathology in elderly patients. The
diagnosis is often overlooked or mistaken for dementia or depression (1-6). The diagnostic
criteria are clearly described in the Diagnostic Statistical Manual (DSM) of the American
Psychiatric Association (7), however, presentation of symptoms differs from patient to patient
(7-10). Symptoms of delirium fluctuate and tend to be stronger in the evening and at night.
The diagnosis of delirium is a primarily clinical, based on careful observation and awareness
of the diagnostic criteria (11). Effective case finding should be the first step in the
improvement of care of delirious patients (12). Due to frequent, around the clock, contact
with patients nurses are in a strategic position to observe onset of delirium in hospitalized
elderly patients (13-15). Studies in which trained (research) nurses used standardized
observations showed promising results with regard to early recognition of delirium (16-18).
The aim of this study is to investigate the possibility to come to the diagnosis of delirium with
a limited number of standard observations by nurses. Nurses’ observations during regular
care in day shift, evening and night shift will be compared to study the usefulness of more
than one assessment per day. Since delirium is often confused with psychiatric problems,
ratings of patients before diagnosed as delirious will be compared with ratings of patients
with psychiatric problems.
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Methods

Design and sample

In order to study observation of symptoms preceding a diagnosis of delirium a prospective
design in a high risk population was chosen. Patients with a hip fracture are known to be at
risk for delirium (19-24). During 20 month data were collected on patients over 70 years of
age, admitted with a hip fracture in a medium sized general hospital in the center of the
Netherlands. Patients were excluded from the study when they were suspected to have
delirium on admission, when transferred to the ICU after surgery or when discharged less
then 5 days after surgery. The study was approved by the hospital ethics committee. All
patients gave informed consent; in case of cognitive impairment, surrogate consent was
obtained from a close relative.

Procedure

Data collection started at the moment of admission and continued for a maximum of 6 days.
During regular care nurses observed patients for early symptoms of delirium three times a
day. The nurses recorded their observations at the end of each shift (day, evening and night
shift) on the Delirium Observation Screening (DOS) Scale (25). A research nurse collected
the nurses’ observations and visited the patients on a daily base. In case of alterations of
behavior a geriatrician from the University Medical Center Utrecht visited the patient. The
diagnosis of delirium was made by a geriatrician based on the DSM-IV criteria (7). Each
diagnosis was discussed in a group of geriatricians. Demographic data (age, gender, living
conditions) and data with regard of the pre-hospital condition, sensory deficits, Activities of
Daily Living (ADLs) measured by Barthel Index (26, 27), cognitive status by the Informant
Questionnaire of Cognitive Decline in the Elderly (IQCODE) (28-30), a pre-existing
psychiatric diagnosis (including dementia), comorbidity and medication use of the patients
were collected from an interview with the patient and his or her family and medical and
nursing records. Time between the fall and hospital admission and between hospital

admission and surgery were recorded.

Measures

The DOS Scale has been developed based on the DSM-IV criteria for delirium, literature
review and clinical experience. Experts reviewing the DOS Scale using the method described
by Lynn (31), reported good content validity. The scale contains 25 observational items
related to the symptoms (diagnostic and related) described in the DSM-IV criteria of delirium:
disturbances of consciousness (item 1-3); disturbances of attention/concentration (item 4-6);
disturbances of thinking (item 7-11);disturbances of memory or orientation (item 12-14);

93



Chapter 6

disturbances of psychomotor activity (item 15-18); disturbances of sleep-wake pattern (item
19-21); disturbances of mood (item 22-23); and disturbances of perception (item 24-25).
Items are rated on a 4-point Likert scale based on the frequency of occurrence of the
behavioral disturbances (1= never, 2=sometimes, 3=usually, 4=always). A score of 1 is
defined as ‘normal behavior', meaning absence of behavioral alterations. Four items (1, 5,
13, 14) are reverse scored, i.e., ‘normal behavior' is rated as ‘always'. A score for ‘unable’ is
given in cases where the nurse is not able to rate a behavior because of patient
characteristics (for instance, no verbal contact possible, patient is asleep) or nurse
characteristics (knowledge deficit or inexperience with type of behavior). The DOS Scale is
designed for nurses with basic knowledge of geriatric care, to observe the alterations of
behavior during regular care and to be rated in a few minutes. The scale has been tested for
reliability and validity in different samples of patients (32-34). The DOS Scale showed high
internal consistency (Cronbach’s o > 0.90) in all studies done. Determination of interrater
reliability of this scale was not easy since ratings are based on nurses’ observations during
regular care and symptoms of delirium fluctuate. Different studies were done, one with use of
a video tape, and interrater reliability was satisfactory. Predictive validity, against a DSM-IV
diagnosis by a geriatrician or psychiatrist, showed significant differences between delirious
and non-delirious patients in all samples of patients. Correlation with the Mini Mental State
Examination (MMSE) was good (Rs — 0.66 and R — 0.79 (p < 0.001)). Correlation of the
DOS Scale with the pre-hospital condition of the patient (cognitive impairment measured by
the Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE), psychiatric
diagnosis and ADLs measured by a Barthel Index) was moderate to good.

Statistical analysis

Data were analyzed using SPSS. Measures used to get insight in nurses’ ratings of patients

without delirium and nurses’ ratings of patients later diagnosed as delirious were:

- mean of the item ratings before delirium was diagnosed

- variances of the item ratings before delirium was diagnosed

- proportion of ratings that indicate altered behavior: the number of ratings with a score
higher than 1 (and in items 1, 5, 13 and 14 a score less than 4) was divided by the
total number of ratings per patient. A score higher than 1 indicates that the symptom
is observed (2=sometimes, 3=usually, 4=always). Dividing the number of ratings that
indicate presence of symptoms by the total number of ratings gave a score between 0
and 1 representing the proportion of ratings indicating alteration of behavior.

These measures were calculated on all ratings and on the ratings per shift (day, evening,

night). Comparison of these measures was done using the Mann-Whitney U test, since

measures were not normally distributed. To examine the possibility of misclassification due to

94



Early symptoms of delirium observed by nurses in patients with a hip fracture

psychiatric diseases, like dementia, ratings were compared with the Mann-Whitney U test
between patients with psychiatric comorbidity without delirium and all patients later
diagnosed as delirious.
In addition, because the planned analysis demonstrated that the DOS Scale differentiated
significantly between patients later diagnosed as delirious and non-delirious patients, we
limited the number of items and calculated sensitivity and specificity coefficients. In order to
calculate sensitivity and specificity of the scale an algorithm was developed. Items were
selected using the following criteria:
= items show a significant difference of > 0.50 in mean value and/or
» jtems show a significant difference of > 0.50 in mean variance and/or
= jtems show a proportion of altered behavior in which the non-delirious patients rate
between 0.00 and 0.10 or the later diagnosed as delirious patients rate > 0.70 and/or
* jtems show a significant difference between patients later diagnosed as delirious and
patients with other psychiatric symptoms.
To be selected, items had to score at least on two criteria and in more than one shift. In the
selection process the clinical relevance of items was taken in account. Of the selected items
the discriminative value of mean ratings and the range of ratings over 3 shifts (day, evening
and night) was studied. For the three shifts per day the mean and the range of ratings on
each item were calculated. An algorithm was developed based on three ratings per day.
Items with a mean rating higher than 1 (or lower than 4 in the reverse rated items) or a range
with more than one scale step, were given one point. Summing these points enabled to
calculated sensitivity and specificity given a cut off score. If a patients’ score was equal to or
larger than the cut off score, the patient was labeled ‘diagnosed as delirious by the DOS
Scale’. To simulate a sequential application of the test, scores were calculated for each day,
only for patients who were not labeled ‘diagnosed as delirious by the DOS Scale’ in the days
before. The cumulative total of patients labeled ‘diagnosed as delirious by the DOS Scale’ on
for example day 2, is the sum of numbers of patients labeled ‘diagnosed as delirious by the
DOS Scale’ on day 1 and day 2. To calculate sensitivity and specificity against the DSM-IV
diagnosis of the geriatrician, we used either the patients on day 1 labeled ‘diagnosed as
delirious by the DOS Scale’, or the cumulative total of patients labeled ‘diagnosed as
delirious by the DOS Scale’ on a number of days.

Results

Data were collected on 92 patients. Seventy eight percent of the patients were female, their
mean age was 82.3 years (range from 70 to 98, sd 6.65) and most patients were living in the
community single (42.2% in the community single; 22.8% in the community with partner;
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23.9% residential home; 7.6% nursing home; 3.3% other). Most patients were relatively ADL
independent before their hip fracture (Barthel Index score range 6-20, mean 16, sd 4.66), the
mean number of comorbid diseases was 2.8 (range 0-7, sd 1.57) and the mean number of
medications used before admission 3.7 (range 0-15, sd 3.37). Almost 70% of the patients
were admitted within 8 hours after a fall and nearly 75% had surgery in the first 24 hours
after admission.

During a maximum of 18 shifts nurses rated the DOS Scale for each patient. Most patients
were admitted during evening shift (62%) and day shift (22%). Missing values (not rated and
‘unable’ ratings) were found in all shifts. In day shift a mean of 14.4% was not rated, a mean
of 5% ‘unable because of patients characteristics’ and a mean of 1.4% ‘unable because of
nurse characteristics’. In evening shift this was 24.4%, 7% and 1.5% and in night shift
24.4%, 31.4% and 2.7%. Missing ratings were due to several reasons: temporary
employees, high workload or simply forgotten. There was no pattern of missing values
except for the fact that most missing values were reported in evening shift and night shift. By
use of mean values, variances of means and percentage of ratings that indicate altered
behavior per patient, influence of missing values in the calculations was limited.

During the first week of admission 74 patients (80.4%) did not develop delirium and 18
patients (19.6%) did develop delirium (range 2-6 days, mean 3 days, sd 1.3). The DOS Scale
ratings were compared between the patients without delirium and the patients later
diagnosed as delirious.

The means of mean ratings and variances of ratings of patients who did not develop delirium,
were compared with the means of mean ratings and variances of ratings of patients who
were later diagnosed as delirious. Results are shown in Table 1.

Before being diagnosed as delirious, the group of patients who developed delirium for all
items of the DOS Scale showed significant more symptoms than the other patients, except
for the item ‘has vivid and frightening dreams during the night’. In the non-delirious patients
the symptoms of delirium were hardly ever seen. Most means of mean ratings in the group of
non-delirious patients stayed close to rating 1 (never observed during this shift), or, for the
reverse-rated items (1, 5, 13, and 14) close to 4 (always observed during this shift). The
means of mean ratings of patients later diagnosed as delirious show a tendency towards 2
(sometimes), but some behavior was rarely observed. The differences in mean variances
were in most items significant. Ratings of patients later diagnosed as delirious showed
significantly higher variances, suggesting that behavior differed more from shift to shift. Two
items related to memory and orientation (‘knows which part of the day it is’, ‘remembers
recent event’), one item related to psychomotor activity (‘hardly moves?, two items related to
the sleep-wake pattern (‘is sleepy/drowsy during the day’, ‘has vivid and frightening dreams
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during the night) and the item ‘seeing/hearing persons/things as something else’ did not
differ significantly in variance.

To gain insight into the usefulness of the observations done during the three shifts, measures
were calculated for each shift. Significance of differences between non-delirious and
patients later diagnosed as delirious are shown for each shift separately in Table 2, Table 3
and Table 4.

Table 1 Comparison of mean and variance of mean DOS Scale ratings of post-
operative hip fracture patients without delirium (n =74) and post-operative
hip fracture patients before being diagnosed as delirious (n = 18)

. Mean ratings’ Variance of ratings
Observations Non Delirious | p-value |Non Delirious p-value
delirious delirious

1 Reacts normally to addressing® |3.69 (.46) |3.19 (.66) | <.001 |.26(.32) .60 ( .56) .005

2 Dozes during conversation or 1.18 (.28) [1.68 (.57) | <.001 |[.13(.23) .68 ( .68) <.001
activities

3 Stares into space 1.25 (.38) |1.66 (.51) | <.001 |.16(.24) .55 ( .65) <.001

4 |Is easy distracted by stimuli from |1.34 (.54) [2.14 (54) | <.001 |.27 (.37) 67 ( .60) <.001
the environment

5 | Maintains attention to 3.41 (.69) |2.74 (.69) | <.001 |.40(.48) 71( .64) .03
conversation or action*

6 Does not finish question or 1.37 (.44) [1.89 (.39) | <.001 |.43(.56) .98 (1.05) .006
answer

7 | Gives answers which do not fit 1.28 (.41) |[1.85 (.47) | <.001 |.20(.29) .80 ( .74) <.001

the question

8 Talks slowly or answers slowly 1.25 (.40) [1.58 (.52) |.01 A7 (.31) .42 (.50) .02
9 Reacts slowly to instructions 1.37 (.49) [1.89 (.56) | <.001 |.22(.30) .68 ( .64) <.001
10 | Speaks incoherently 1.25 (.39) [1.86 (.66) | <.001 |.21(.32) .68 ( .77) <.001
11 | ls suspicious 1.13 (.29) |1.63 (.63) | <.001 |.15(.36) 42 ( .52) < .001
12 | Thinks to be somewhere else 1.29 (.55) {2.18 (.49) | <.001 |.19(.36) 1.17 (1.15) <.001
13 | Knows which part of the day itis* | 3.38 (.79) |2.45 (.86) | <.001 |.50 (.49) .80 ( .70) ns
14 | Remembers recent event* 3.38 (.82) |2.29 (.67) | <.001 [.42(.46) .76 ( .89) ns
15 | ls picking, disorderly, restless 1.25 (.43) (2.04 (.56) | <.001 |.23(.36) .93 ( .83) <.001
16 |Hardly moves 1.70 (.51) [2.20 (.54) | <.001 |.61(.39) .64 ( .39) ns
17 | Pulis IV tubes, feeding tubes, 1.14 (.33) [1.59 (.54) | <.001 [.13(.35) 59 ( .72) <.001

catheters etc.

18 | Has unnatural position in bed 1.22 (.28) [1.58 (.34) | <.001 |.20(.25) .59 ( .60) <.001

19 |ls sleepy/drowsy duringthe day |1.48 (.48) |1.95 (.61) | <.001 |.35(.32) 51 ( .49) ns

20 | (night shift) Has vivid and 1.10 (.23) [1.17 (.32) |ns .18 (.562) A3 ( .20) ns
frightening dreams during the
night

21 | (night shift) Is awake/wakes up 1.22 (.38) |1.60 (.61) |.005 23 (.47) .76 ( .78) .004
restlessly

22 ||s easy or sudden emotional 1.14 (.33) [1.90 (.81) | <.001 |.00(.15) .76 (1.05) <.001
(frightened, angry, irritated)

23 |Is apathetic/weary 1.21 ((34) [1.50 (.43) | .001 A7 (.28) 45 ( .63) .005

24 | Sees persons/things as 1.11 (24) [1.31 (.41) | .03 11 (.24) .25 ( .35) .04

somebody/something else

25 | Sees/hears things which arenot | 1.07 (.16) [1.32 (.37) | <.001 |.00(.15) 22 ( .19) < .001
there

"ratings 1= never, 2= sometimes, 3= usually, 4= always, * items are reverse rated
Tested with a Mann-Whitney U test

97




Chapter 6

o8



Early symptoms of delirium observed by nurses in patients with a hip fracture

99



Chapter 6

100



Early symptoms of delirium observed by nurses in patients with a hip fracture

In the day shift, 22 items (of the 23 to be rated in day shift) differed significantly in mean
values for the non-delirious group and the group later diagnosed as delirious. Eleven items
differed significantly in mean variances and 22 items in the proportion of altered behavior.
The three measures all showed higher ratings in patients later diagnosed as delirious. In the
evening shift, 20 items (of the 23 to be rated in evening shift) showed significant differences
in mean values, 14 in mean variances and 20 in the proportion of altered behavior. The three
measures showed all higher ratings in patients later diagnosed as delirious. In the night shift,
14 items (of the 24 to be rated in night shift) showed significant differences in mean values, 8
in mean variances and 13 in the proportion of altered behavior. All shifts gave relevant,
significant information for early recognition of delirium. The three measures showed, except
for the mean variance of ratings in item 5 and 16 all higher ratings in patients later diagnosed
as delirious. Item 20 (‘has vivid and frightening dreams during the night’), which was
described especially for rating in night shift, did not show much ratings indicating presence of
this observation.

Observations of symptoms of delirium might be confused with observations of patients with a
psychiatric comorbidity (like dementia). In this sample of patients, 27 were known with
psychiatric comorbidity of which 10 patients developed delirium. The ratings of patients with
a psychiatric comorbidity who did not develop delirium (n= 17) were compared with those of
all patients who developed delirium (n=18). Differences were found in variance of item 2
‘dozes during conversation or activities’ (p =0.02), mean of item 4 'is easily distracted by
stimuli’ (p=.0.02), variance of item 7 ‘gives answers that do not fit' (p= 0.01), mean and
variance of item 15 ‘is picking, disorderly, restless’ (p= 0.007 and p= 0.02), mean and
variance of item 22 ‘is easy or sudden emotional’ (p= 0.02 and p= 0.003) and mean and
variance of item 25 ‘sees/hears things which are not there’ (p= 0.03 and p= 0.05). All
significant findings showed a higher rating in the delirious patients than in the patients with
psychiatric comorbidity.

Since the DOS Scale differentiated well between patients later diagnosed as delirious and
non-delirious patients, selection of items took place based on the criteria described earlier.
The items 2, 4, 5, 6, 7, 9, 11, 12, 13, 14, 15, 16, 17, 22, 24 and 25 were selected and used
to develop and test an algorithm in order to calculate sensitivity and specificity, as described
in the section statistical analysis. In this process the items 11, 16 and 24 were deleted since
their predictive value was low. Of the final 13 items an algorithm was tested with the ratings
over one day (3 shifts). One point was given for items with a mean rating higher than 1 (or
lower than 4 in the reverse rated items) or a range with more than one scale step difference.
Sum of the DOS Scale algorithm has a maximum value of 11 and a minimum value of 0.
For the resulting scale (see Appendix 1) a cut off point of 8 showed a 100% sensitivity and
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68% specificity after two days of rating. Positive predictive value of the DOS Scale algorithm
was 43%, negative predictive value of the DOS Scale algorithm was 100%. Accuracy
(correctly classified delirious (18) or non-delirious (50) / all cases (92)) of the DOS Scale
algorithm was 75%. The patients classified as false positive were compared with the true

positive and the true negative, as is shown in Table 5.

Table 5 Characteristics of patients classified delirious false positive (n= 24) compared
with patients correctly classified negative (n= 50) or positive (n= 18) by the

DOS Scale algorithm with cut off point 8

False positive | Correct negative | Correct positive
Mean age (sd) 84.3 (7.3) 81.1(6.1) 82.6 (6.9)
Mean Barthel Index (sd) 14.4 (4.9) 17.2 (4.3) 14.6 (4.7)
Living condition
Living alone 17 % 61 % 28 %
Living with partner 25% 20 % 22 %
Residential home 46 % 10 % 33 %
Nursing home 12 % 4% 11 %
Mean IQCODE (sd)’ 4.30 (.60) 3.47 (.45) 4.13 (.54)
Psychiatric comorbidity 41.7 % 14.3 % 55.6 %
Hearing impairment 409 % 245 % 16.7 %
Vision impairment 36.4 % 24.5 % 29.4 %
' IQCODE ratings were available of 71% (false positive), 52% (correct negative) and 72%
(correct positive) of the patients

The false positive patients had a high mean age, lived more often in a residential home,
showed pre-admission dependency in their ADLs, pre-existing cognitive dysfunction and
almost half of them had a hearing impairment.

Discussion

Early recognition of delirium is of great interest for elderly patients and for the health care
system. Several studies have shown a high mortality, high morbidity, a prolonged hospital
stay and nursing home placement after admission due to delirium (3, 11, 37-43). Because of
its fluctuating nature and different presentations, the diagnosis of delirium is difficult to make
(2, 44). Nurses and doctors often do not recognize cognitive deficits in elderly patients (4, 45-
49).

Most delirium instruments are focussed on the diagnosis by a physician rather than on
symptoms recognition by primary care givers. The fluctuating nature of delirium, however,
limits the sensitivity of once a day interviews (50). In order to diagnose delirium recent

changes in patients’ observable behavior and cognitive functioning should be brought to the

102



Early symptoms of delirium observed by nurses in patients with a hip fracture

attention of the physician (1). Due to their frequent contacts with patients and their spouses
nurses may be more likely to recognize less severe cognitive changes (47).

The findings in this study show clearly that nurses can early observe symptoms during
regular care. Nearly all symptoms described as diagnostic and related are seen in the days
before the diagnosis of delirium was made. Observations done in day, evening and night shift
all contributed to the recognition of delirium. This seems in contrast with the findings of
Treloir and Mcdonald (49). In a study on recognition of cognitive impairment (dementia and
delirium), they found that night nursing staff were not able to identify patients who were
cognitive impaired. Treloir and Mcdonald tried to explain their finding by night nurses’
coping with patients’ behavior, high workload and lack of knowledge of the patients.

In this study six items of the DOS Scale showed significant differences between the patients
with psychiatric comorbidity and patients later diagnosed as delirious. In a study of patients
referred for psychiatric consultation (33) the DOS Scale significantly differentiated the
delirious patients and the patients with psychiatric symptoms (p < 0.001). Seventeen of 23
DOS Scale items rated showed significant difference. The psychiatric diagnoses in the non-
delirious group included major depression, adjustment disorders, post-traumatic stress
disorders and somatoform disorders. Possible explanation for the different number of
differentiating items in the two studies (6 versus 17) can be found in the ratings of (severely)
demented patients. Distinguishing observations of (severely) demented patients and of
delirious patients is difficult (51).

The study described here could be questioned with regard to the high number of missing
values on the nurses’ observations. The number of missing values is a result of data
collection by nurses during regular care. The busyness of the situation in which nurses work
filling out forms can give problems (17). The strength of this method, however, is found in the
value of the results for clinical practice. The use of the mean value, variance and proportion
of altered behavior limited the influence of missing values on the results of this study. The
results of this study show that a limited number of standard observations of staff nurses
enables the diagnosis of delirium in an early stage. The transferability of this result to daily
practice is expected to be high. The number of delirious patients on which these results are
based is modest, however, the results presented are significant. Significant findings have a
lower likelihood in small samples; therefore these results are expected to be replicated in a
larger study. Replication of this study in samples of medical elderly patients and larger
samples of surgical elderly patients is recommended.

Finally a diagnosis made by a physician as ‘gold standard’ can be questioned with regard to
reliability. In delirium research, however, there is no alternative standard. Strict use of the
DSM criteria enhances the reliability. Each diagnosis made by the geriatrician in this study
was discussed in a group of geriatricians and the diagnosis proposed was never rejected.
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This study confirmed the possibility to contribute to the diagnosis of delirium a limited number
of standard observations by nurses. The observations were done during regular care and did
not require specific training of nurses. The sensitivity of the DOS Scale algorithm based on
two days of rating was 100% and the specificity 68%. False positives rates were found in
ratings of patients with a high age, pre-existing ADL dependency, pre-existing cognitive and
sensory impairment (hearing or vision). A positive predictive value of 43 % means that less
than half of the patients ‘diagnosed delirious by the DOS Scale’ were delirious according to
the DSM-IV diagnosis. Not one of the patients who were ‘diagnosed not delirious by the DOS
Scale’, were delirious. The DOS Scale was developed to screen for symptoms of delirium in
order to contribute to the diagnosis of delirium. The screening of patients by nurses’ ratings
of the DOS Scale enables an early diagnosis of delirium. An effective case finding method
would initiate an improvement in the quality of care (12).
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Chapter 7

Abstract

This prospective study is designed to investigate risk factors for delirium in elderly hip
fracture patients that can be recognized by nurses. Of 92 elderly patients with a hip fracture
data were collected on predisposing and precipitating factors of delirium. Predisposing
factors included age, gender, sensory impairments, functional impairment before the hip
fracture, residency before admission, pre-existing cognitive impairment, comorbidity and
medication use. Precipitating factors included factors related to surgery and to the
postoperative period. Factors related to surgery studied were time between admission and
surgery, type of surgery, type of anesthesia, duration of surgery and anesthesia and
complications during surgery. Factors studied in the postoperative period were slow
recovery, malnutrition, dehydration, addition of three or more medications, introduction of
bladder catheter, infections, complications and falls, and use of morphine. Eighteen patients
developed delirium as diagnosed by a geriatrician using the DSM-IV criteria. Data of delirious
patients were compared with those of non-delirious patients.

The findings of this study confirm that elderly hip fracture patients with premorbid ADL
dependency, psychiatric comorbidity (including dementia) and a high number of comorbid
problems are at risk for the development of deliium. Based on these findings it is
recommended that nurses should assess patients’ pre-fracture functional and cognitive
capacities in an early stage of the hospital stay. Nurses, however, should be alert to
postoperative delirium in “healthy elderly” patients. Monitoring of symptoms postoperatively
in all elderly patients is advised.

Introduction

Delirium, or acute confusion is a transient organic mental syndrome characterized by
reduced level of consciousness, reduced ability to maintain attention, perceptual
disturbances and memory impairment. The syndrome develops in a short period of time and
symptoms fluctuate (1, 2). Elderly hip fracture patients are vuinerable to developing delirium
postoperatively; incidences of delirium in these patients range from 10% to 61% (Table 1).
All studies, except two, reported here showed incidences over 20% and the mean incidence
in all studies was 25% (2503 patients, 618 diagnosed delirious). Differences can be
explained in part by study design (prospective versus retrospective), diagnostic criteria
(inclusion of pre-operative delirium or not) and characteristics of the study sample (age,

medical and psychological condition).
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Table 1 Delirium in hip-fracture patients, review of studies

Study Sample Diagnosis Incidence |Note

Wiliams et al.|170 > 60 years (mean 78.8|Research 52 % Intervention study: specific

1985 (3) years) based criteria interpersonal and

57 > 60 years (mean age 80.6 44 % environmental nursing actions
years)

Berggrenetal. |57 > 64 years, DSM-ili-criteria |44 % No demented patients

1987(4) included

Gustafsonetal. 111 > 65 years (mean: 79.3 DSM-lli-criteria |61 % 33% delirium pre-operative

1988(5) years) which continued
post-operative, 28% delirium
post-operative

Blré;\;;r(%T et |35 mean 78.2 years DSM-lll-criteria |42 % Postoperative delirium

al.

Gustafsonetal. (103 age > 65 years (mean: 79.5 | DSM-lll-criteria |48 %

1991 (7) years)

Mullen and 400 age > 60 years Research 25%

Mullen 1992 (8) based criteria

Bowman 17  mean 80 years DSM-III 47 %

1997(9)

Edlund et al. 54  mean 77.1 years (range 40- | DSM-III-R 28% 19% delirium pre-operative

1999 (10) 98years) criteria which continued post-
operative, 9 % delirium post-
operative

Milisen 1999 60  median age 80 CAM 23 % Intervention study: an

(1M _ (DSM-III-R evidence-based

60  median age 82 criteria) 20 % interdisciplinary intervention

program to prevent and
reduce delirium

Marcantonioet 126 > 65 years (mean 79 years) | CAM 41%

al. 2000 (12) (DSM-III-R

criteria)
Brauer et al. 571 > 50 years, median 85 years | CAM 10% 4.4 % delirium pre-operative
2000 (13) (range 69-101) (DSM-III-R 5.1% delirium post-operative
criteria)
Dolan et al. 682 > 65years CAM by proxi |14 % Pre-operatively delirium, no
2000 (14) demented patients were

included

Delirium in hip fracture patients is associated with decline in cognitive function, decline in

activities of daily living (ADLs), decline in ambulating, new nursing home placement, more

postoperative complications and death (4-6, 8, 10, 12) . Delirious hip fracture patients need

intensive nursing care and many experience prolonged hospital stay. Declines in ADLs and

mobility remain significant after 6 months (5, 6, 10, 12, 14).

The cause of the delirium in hip fracture patients is not always clear. Brauer et al. (13) found

in 54 delirious hip fracture patients a definite cause in 7% and a possible cause in 11%,; in

addition, 61% of the delirious patients had one or more comorbid conditions. In a study of

400 consecutive hip fracture patients, Mullen and Mullen (8) found that delirium (25% of all

patients) in 94% was associated with a medical complication. In 79%, delirium was the

presenting symptom of the complication. The main complications were pneumonia,
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medication side effects, stroke, sepsis, urinary infection, diabetic coma, anemia, pain and
congestive heart failure. These complications are comparable to causes of delirium in studies
of elderly hospitalized patients (2, 15-17). Mullen and Mullen conclude that detoriation in
mental status post-operatively is primarily a symptom of an organic complication that needs
to be diagnosed. This view was supported by Perez (18) who concluded that medical
evaluation is imperative to recognize and correct the cause of post-operative delirium in hip
fracture patients. Feldt and Griffin (19) found more urinary tract infections and a shorter
period of pain management in delirious hip fracture patients compared with non-delirious
patients.

Inouye et al. (20, 21) have divided risk factors for delirium in predisposing and precipitating
factors. Predisposing factors are present at the time of the hospital admission and represent
the baseline vulnerability of the patient. Precipitating factors are noxious insults or hospital
related factors that contribute to the development of delirium. Inouye et al. suggest that
patients with high baseline vulnerability to deliium may develop delirium with any
precipitating factor, even one of mild degree. On the other hand, patients with low
vulnerability may be resistant to delirium even with noxious insults.

Identified predisposing factors in hip fracture patients include age (3, 12, 14), level of pre-
injury activity (3), dependency in activities of daily living (ADLs) (12, 14), pre-fracture
cognitive impairment (10, 12), history of depression (4), high medical comorbidity (12, 14),
use of drugs with anticholinergic effects (4, 10) and nursing home residence (12).

Identified precipitating factors include prolonged waiting time for surgery (10), narcotics (3),
lack of post-operative mobility (3), pain (3) and problems in pain management (19).
Anesthetic technique was not found to have any influence (4). In general medical elderly
patients five independent precipitating factors were found to predict the development of
delirium: immobility, malnutrition, more than three medications added, use of bladder
catheter and any iatrogenic event during hospitalization (21).

Risk factors for delirium in surgical elderly patients in general are the same as for patients
with hip fracture (22). Additional factors found are a history of alcohol abuse (23, 24),
abnormal serum biochemistry values (23), type of surgery (23) female gender (25), low
intraoperative haemoglobeline value (25), intraoperative blood loss, post-operative blood
transfusions and lower post-operative haematocrit (24).

Because interventions to reduce or prevent delirium in hip fracture patients are likely to be
most effective in the pre- and immediate post-operative periods (26), assessment of risk
factors should be incorporated in pre-operative evaluation of patients (12). Therefore this
study was designed to answer to following question: Is identification of risk factors useful for
early recognition of delirium by nurses? Condition for the study design was that findings

could be incorporated into nursing admission history and bedside screening.
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Methods

Design and sample

This study had a prospective design. Subjects were patients consecutively admitted with a
hip fracture to the Diakonessenhuis Utrecht, a medium-sized general hospital in the center of
the Netherlands. Patients were included in the study if they were at least 70 years of age,
were admitted with a traumatic hip fracture and were admitted to a surgical ward after
surgery. All patients gave informed consent; in case of cognitive impairment, surrogate
consent was obtained from a close relative. Patients who were suspected to have delirium on
admission and patients who were discharged in less than 5 days after surgery, were

excluded. The medical ethics committee of the hospital approved the study.

Procedure

Patients were included from May 1998 to December 1999. Data were collected by a
research nurse and by the nurses in the surgical department. Most patients directly went
from the emergency room to surgery; they were included in the study immediately after
surgery. Nurses in the surgical ward observed patients for the first 6 days after admission
during every shift, to look for symptoms of delirium and registered their observations on the
Delirium Observation Screening (DOS) Scale (27). The DOS Scale is a 25 item observation
rated screening scale developed for early recognition of symptoms. The research nurse
collected the nurses’ observations and visited the patients on a daily basis during week time.
In case of alterations in behavior, a geriatrician from the University Medical Center in Utrecht
visited the patient. A diagnosis of delirium was made by the geriatrician based on the
Diagnostic Statistical Manual-IV criteria (28). Each diagnosis was discussed in a group of
geriatricians.

Data on predisposing and precipitating factors were collected by a research nurse, based on
an interview with the patient and/or his relatives, medical and nursing records and, in case of

incomplete or unclear data, additional information from nurses and surgeons.

Measures

Data collected from the interview with the patient and or family included age, gender,
impairment of speech, hearing or vision, functional impairment before the hip fracture,
residency before admission, pre-existing cognitive impairment and time between fall and
hospital admission. Functional impairment before the hip fracture was measured by the
Barthel Index (29, 30), which measures dependency in ADLs. Pre-existing cognitive

impairment was measured by the Informant Questionnaire of Cognitive Decline in the Elderly
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(IQCODE) (31-33), a 26 item family member rated instrument that screens for cognitive
decline. Data on comorbidities, medications, time between admission and surgery and the
surgery itself were collected from medical records and discharge letters.

Data were collected on the following precipitating factors: slow recovery, resulting in
diminished regain of ADL and mobility, malnutrition, dehydration, addition of three or more
medications, introduction of a bladder catheter, infections, complications and fall and use of
morphine in the first 6 days of admission. These data were collected from nursing and
medical records.

Statistical analysis
All data were analyzed using SPSS. Presence of risk factors in non-delirious patients and
delirious patients was compared by Chi-square tests and Mann-Whitney U tests.

Results

During this 20-month study, 92 patients who met the inclusion criteria were enrolled.
Eighteen patients (19.6%) developed delirium within the first six days of admission (range 2-
6 days, mean 3 days sd 1.3). Table 2 shows the characteristics and Table 3 the
comorbidities and medication use of the delirious and non-delirious patients.

Both groups had a high age (mean 82.2 years, sd 6.8 and 82.6 years, sd 6.9) and were
mainly women (86.5% - 86.9%). In the non-delirious group most patients (> 50%) had no
sensory problems, were independent in ADLs (Barthel > 18), lived in the community and did
not suffer from serious cognitive decline (IQCODE <4). The group of delirious patients was
more often dependent in ADLs, lived more frequently in a residential home or nursing home
and suffered more frequently from serious cognitive decline. The differences, however,
between the delirious and the non-delirious groups were not significant except for some of
the ADLs and Barthel Index total score.

A high percentage, however, of missing data on the IQCODE occurred, especially in the
group of non-delirious patients. Missing data were more common among patients living

alone, who were more likely to have no close relative, able to rate the IQCODE.
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Characteristics on admission of non-delirious (n =74) and delirious

Elderly patients with a hip fracture: The risk for delirium

(n =18) patients hip fracture patients

Non-delirious | Delirious p-value
Age 70-98 71-95
70-80 26 (35.1%) 5 (27.7%)
80-90 38 (51.4%) 9 (50.0%)
>90 10 (13.5) 4 (22.2%)
Mean (sd) 82.2y (6.6) 82.6y(6.9) ns
Gender
Male 10 (13.5%) 2 (11.1%)
Female 64 (86.5%) 16 (88.9%) ns
Sensory problems
Hearing 22 (29.7%) 3 (16.7%) ns
Vision 20 (27.0%) 5 (27.8%) ns
Speech 6( 8.1%) 3 (16.7%) ns
ADL support needed
Bathing 29 (39.2%) 12 (66.7%) .04
Hair/tooth care 11 (14.9%) 4 (22.2%) ns
Clothing 25 (33.8%) 10 (55.6%) ns
Toilet 19 (25.7%) 8 (44.4%) ns
Feeding 11 (14.9%) 3 (16.7%) ns
Faeces incontinence | 6 (8.1%) 5 (27.7%) .02
Urine incontinence 13 (17.6%) 7 (38.9%) ns
Transfer 15 (20.3%) 5(27.7%) ns
Mobility 14 (18.9%) 4 (22.2%) ns
Stairs 38 (51.4%) 13 (72.2%) ns
Barthel Index total
18 -20 43 (58.0%) 5(27.7%)
0-17 29 (39.2%) 13 (72.2%) .02
Unknown 2 2.7%)
Living
Living Alone 34 (45.9%) 5 (27.8%)
Living with partner 17 (23.0%) 4 (22.2%)
Residential home 16 (21.6%) 6 (33.3%)
Nursing home 5( 6.8%) 2(11.1%)
Other 2(2.7%) 1( 5.6%) ns
IQCODE
3.0-3.49 19 (43.2%) 2 (15.4%)
3.5-3.99 6 (13.6%) 2 (15.0%)
4.0-4.49 11 (25.0%) 5 (38.5%)
45-50 8 (18.2%) 4 (30.8%)
Unknown 30 (40.5%) 5 (27.8%)
Mean (sd) 3.8 (.66) 4.1 (.54) ns

All tests were Chi-square tests, except for age, living and IQCODE. These
were compared by a Mann-Whitney U test
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Table 3 Comorbidity of non-delirious (n=74) and delirious (n=18) hip fracture
patients
Non-delirious | Delirious p-value

Comorbidity

Haematological 4 ( 5.4%) 1( 5.6%) ns
Neurological 9 (12.2%) 4 (22.2%) ns
Motion 27 (36.5%) 9 (50.0%) ns
Cardiovascular 35 (47.3%) 10 (565.5%) ns
Pulmonal 19 (25.7%) 3 (16.7%) ns
Gastro-intestinal 26 (35.2%) 6 (33.3%) ns
Uro-genital 22 (29.7%) 8 (44.4%) ns
Endocrinological 10 (13.5%) 1( 5.6%) ns
Skin 4( 5.4%) 3 (26.7%) ns
Psychiatric 17 (23.0%) 10 (55.5%) .006
Number of comorbid problems

0 4( 5.4%)

1-3 55 (74.3%) 11 (61.1%)

4-7 15 (20.3%) 7 (38.9%)

Mean (sd) 2.6 (1.6) 3.4 (1.4) .02
Number of medications

Range 0-13 0-15

0 14 (18.9%) 2 (11.1%)

1-2 19 (25.6%) 5(27.8%)

3-5 28 (37.8%) 3 (16.7%)

6-10 10 (13.5%) 4 (22.2%)

>10 3( 4.1%) 3(16.7%)

Mean (sd) 3.4 (3.1) 5.1 (4.4) ns

Use of psycho-active

drugs* 27 (36.5%) 10 (55.6%) ns

* hypnotics, sedatives, anxiolytics, antipsychotics, lithium, anti-depressants
All tests were Chi-square tests, except for number of comorbidities and
medications these were compared by a Mann-Whitney U test

The delirious and non-delirious patients did not show much difference in comorbidity before
the fracture, except for psychiatric comorbidity (p = 0.006) and the total number of comorbid
problems (p= 0.02). Although delirious patients used more medications (mean 5.1, sd 4.4
versus 2.6, sd 1.6) as well as more psycho-active drugs (55.6% versus 36.5%) before their
hip fracture, the differences were not significant. The number of medications were correlated
with the number of comorbidity problems (Rs: 0.63, p< .01). The number of medications
were correlated with the use of psycho-active medication (Rs: 0.68, p < .01). Table 4 shows
the time between fall, hospital admission and surgery and aspects related to the surgery.
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Table 4 Factors related to the hip fracture and surgery in non-delirious (n=74)

and delirious (n=18) hip fracture patients

Non-delirious | Delirious p-value
Time between fall and hospital admission
< 8 hours 53 (71.6%) 12 (66.7%)
8-16 hours 2( 2.7%) 1( 5.6%)
16-24 hours 4 ( 5.4%) 3 (16.7%)
> 24 hours 10 (13.5%) 1( 5.6%) ns
unknown 5( 6.8%) 1( 5.6%)
Time between admission — surgery
0 - 12 hours 36 (48.6%) 10 (55.6%)
12 — 24 hours 28 (37.8%) 5 (27.8%)
24 — 48 hours 5( 6.8%)
48 — 72 hours 4 ( 5.4%) 3 (16.7%) ns
Type of surgery
Hipprothesis 6( 8.1%) 4 (22.2%)
Osteosyntheses 4( 5.4%)
Gammanail 49 (66.2%) 13 (72.2%)
Dhs 11 (14.9%) 1(5.3%) ns
Unknown 4 ( 5.4%)
Type of anesthesia
Local 3(4.1%)
Spinal 70 (95.9%) 18 (100%)
Total ns
Duration surgery
<45 min 18 (24.3%) 1( 5.6%)
45-90 min 45 (60.8%) 16 (88.9%)
90-120 min 9 (12.2%) 1( 5.6%)
> 120 min 2(2.7%) ns
Duration anesth. 41 —199 min 38 — 94 min
0 —60 min 23 (31.1%) 4 (22.2%)
61 - 90 min 26 (35.1%) 12 (66.7%)
> 90 min 22 (29.7%) 2 (11.1%) ns
Bloodpressure drop*
> 10 minutes 12 (16.2%) 1( 5.6%) ns
Bloodloss > 300 ml 5( 6.8%) -
* systolic bloodpressure 4 20 mmHg
All tests were Mann-Whitney U tests, except for type of anesthesia,
bloodpressure and blood loss these were compared with a Chi-
square test

Most patients were admitted within 8 hours after their fall and had surgery within one day. Of
the patients who had to wait over two days before surgery 43% developed a delirium. This
finding was, however, not significant (time between admission and surgery < 48 hours,
compared with > 48 hours, X, p-value 0.14). Most fractures were repaired with a gamma nail,
although in the delirious group one out of five patients received a hip prosthesis. Nearly all

patients had surgery under spinal anesthesia. More non-delirious patients had longer
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duration of anesthesia and surgery of over 90 minutes or a drop in blood pressure compared
to delirious patients, but none of these differences was significant.

In the post-operative period no precipitating factor differentiated significantly between the
delirious (before diagnosis) and non-delirious patients, as is shown in Table 5.

Table 5 Post-operative factors in non-delirious (n=74) and delirious (before

diagnosed as) (n=18) and hip fracture patients

Non-delirious | Delirious p-value

No regain ADL 13 (17.6%) 4 (22.2%) ns
Immobility 17 (23.0%) 1( 5.6%) ns
Malnutrition 3( 4.1%) - ns
Dehydration 9 (12.2%) 1(5.6%) ns
> 3 medications ad. 26 (35.1%) 5 (27.8%) ns
Bladdercatheter 62 (83.8%) 17 (94.4%) ns
Morphine use 37 (78.7%)* 13 (93.0%)* ns
Wound infection - - ns
Airway infection 3(4.1%) - ns
Urinary tract infect 3(4.1%) 2 (11.1%) ns
Complications (other) |26 (35.1%) 9 (50.0%) ns
Falls 2( 2.7%) 2 (11.1%) ns
* data on morphine use were not collected in the first 30 patients

All tests were Chi-square tests

High percentages of complications other than infections and falls were found in both groups
(35.1%-50.0%): they included cardiopulmonary problems (9 patients), low hemoglobin level
(11) followed by blood transfusion (8 patients), pressure ulcers (6), gastro-intestinal problems
(3) and other problems (6) such as insufficient controlled diabetes mellitus and blood in urine.

Discussion

This study was undertaken to answer the question: Is identification of risk factors useful for
early recognition of delirium by nurses? In this prospective study data were collected on 92
hip fracture patients. Compared to other studies on delirium in hip fracture patients, the
percentage of delirium is below average, with a high mean age of patients. The predisposing
factors studied showed that patients with psychiatric comorbidity and patients with a high
number of comorbid problems are more at risk to develop a post-operative delirium. These
findings confirm that nurses should be aware of the development of delirium especially in the
older old (> 80 years) with premorbid psychiatric problems (including cognitive decline) and a
high number of comorbid problems (3, 4, 10, 12, 14). Pre-fracture dependency in ADLs
showed significant a difference, confirming that pre-fracture ADL dependency is also a
predisposing risk factor for delirium (12, 14).
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With regard to the precipitating factors no factors related to the surgery and the post-
operative recovery were found to differentiate between the patients later diagnosed delirious
and the non-delirious patients. Nevertheless, 43 % of the patients who waited over 48 hours
before surgery developed delirium. This suggests that a prolonged waiting time may be a
precipitating factor, as found in a study of Edlund et al. (10). In most patients there was a
limited time between fall and hospital admission, and between hospital admission and
surgery. None of the patients underwent total anesthesia.

In this study, however, two women of over 80 years of age in good shape (Barthel Index
score: 20), living in the community, with no previous cognitive decline or psychiatric
condition, became delirious. No clear differences were found between the two delirious
women and the other “healthy elderly” (n=30). “Healthy elderly” is here defined as: Barthel
Index score 218, living condition in the community, IQCODE < 4 and/or no psychiatric
comorbidity. The two patients had two comorbid conditions and took two or three
medications. One of them had premorbid heart failure and the other was found short of
breath with a high pulse, when the delirium became clear. This means that even with the
“healthy elderly” nurses should be aware of the possible development of post-operative
delirium. Close monitoring for symptoms in the post-operative days is recommended.
Limitations of this study can be found in it's sample size and procedures of data collection.
Although the design is prospective it was not possible to assess all patients pre-operatively.
Information collected from patients and relatives with regard to pre-fracture functioning might
be biased. The use of the IQCODE showed limitations in this study. Many elderly people who
live by themselves do not have relatives that are close enough to be able to answer
questions that are experienced as threatening for the person reviewed. The |IQCODE,
however, has several advantages when compared to other instruments for mental testing.
There is no influence of education, pre-morbid intelligence and cultural differences are
discounted in the assessment and there is no influence of admission stress, post-operative
situation or possible symptoms of delirium. Data from medical and nursing records on
precipitating factors, such as malnutrition and dehydration, can be suspected for
underreporting. The sample size in this study did not allow regression analysis in order to
answer the question studied. Therefore it was not possible to account for associations
between factors.
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Conclusion

The results of this study permit to come to the following conclusions regarding elderly
patients with a hip fracture: identification of risk factors is useful for early recognition of
delirium by nurses. Predisposing risk factors confirmed are pre-fracture ADL dependency,
psychiatric pre-existing comorbidity and a high number of comorbid problems. Patients with a
prolonged waiting time before surgery should be suspected at risk for post-operative
delirium. Nursing assessment of patients’ pre-fracture functional and cognitive capacities in
an early stage after hospital admission is recommended. Delirium, however, can develop in
“healthy elderly” with a hip fracture. Nurses’ observations of post-operative symptoms are
needed for the early recognition of delirium.
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Abstract

This prospective study was designed to investigate risk factors for delirium in patients
admitted to a geriatric department, that can be recognized by nurses. Of 82 elderly patients
admitted to a geriatric department data were collected on predisposing and precipitating
factors of delirium during the first week of admission. Predisposing factors included age,
gender, sensory impairments, functional impairment, pre-existing cognitive impairment and
comorbidity. Precipitating factors studied were use of physical restraints, malnutrition,
addition of three or more medications, introduction of bladder catheter and any iatrogenic
event. During the first week of admission 3 patients developed delirium as diagnosed by a
geriatrician using the DSM-IV criteria. This number was too low to meaningfully compare
delirious patients and non-delirious patients. The non-delirious patients, however, scored
high on the predisposing factors. Their mean age was 82.7 years, more than 50% needed
much assistance or were fully dependent in their ADLs, 57% had sensory impairments and
69% had pre-existing cognitive impairment. Nearly all non-delirious patients (90%) had three
or more diagnosis. One or more precipitating factors occurred during the first week of
admission in 68% of the non-delirious patients. Conclusion of this study is that in a high risk
group of geriatric patients, the occurrence of delirium was exceptionally low. This finding may
suggest a preventive effect of the structure and approach in a department of geriatric
medicine.

Introduction

Delirium is a transient organic mental syndrome, common in older patients after hospital-
admission (1). Incidence rates range from 5 to 50% (2-8). The major characteristics of the
syndrome are: reduced level of consciousness, reduced ability to maintain attention,
perceptual disturbances and memory impairment. The syndrome develops in a short period
of time and the symptoms fluctuate (9).

Some patients are more vulnerable to develop a delirium than others. Inouye et al. (2, 10)
divided risk factors for delirium into predisposing and precipitating factors. Predisposing
factors are factors present at the time of hospital admission and reflect baseline vulnerability.
Precipitating factors are noxious insults or hospital related factors that contribute to the
development of delirium. Inouye et al. (10) suggest that patients with high baseline
vulnerability to delirium may develop delirium with any precipitating factor, even one that is
mild. Patients with low vulnerability would be resistant to the development of delirium, even
with noxious insults. Several studies have tried to identify predisposing and precipitating
factors in elderly patients (2, 7, 10-14). In all, but one study (12), pre-existing cognitive

impairment was identified as a predisposing factor for delirium. Other predisposing factors
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include severe iliness (2, 13, 14), dehydration (2, 13, 14), high age (7, 12, 14), male gender
(7 ,12), alcohol abuse (11, 12) burden of comorbidity (11, 14), fracture (7), depression (11)
and vision impairment (2). Elie et al. (15), who reviewed 27 articles on risk factors for
delirium, published between 1966 and 1995, found that dementia, advanced age and
medical iliness were consistently identified as risk factors.

Inouye et al. (10) developed a model with five precipitating factors: use of physical restraints,
malnutrition, more than three medications newly prescribed, use of bladder catheter and any
iatrogenic event. The model strongly predicted the occurrence of delirium in the
developmental cohort, but less strongly in the validation cohort. Precipitating factors found by
Schor et al. (7) were infection and use of neuroleptics or narcotics.

In textbooks environmental factors or hospital-related factors like sleep deprivation,
unfamiliar environment, frequent reallocation and lack of windows are also described as
precipitating factors, but these factors have not been validated by research (16-18). No
significant correlations have been found between delirium and psychosocial factors including
stress and lack of social support (16, 17).

This prospective study examined risk factors and the occurrence of delirium in a group of
elderly patients. The study was designed in a way that findings could be incorporated into
nursing admission history and bedside screening.

Methods

Design and sample

This study had a prospective design. The hospital ethics committee approved the study. All
patients admitted to the 24-bed department of geriatric medicine in the University Medical
Center in Utrecht, the Netherlands were asked to participate in this study. Patients who were
diagnosed delirious on admission were excluded.

Patients are admitted to the department of geriatric medicine if they are of advanced age and
have internal or neurological problems, sometimes combined with psychiatric problems, or
multiple problems. All patients can be considered as ‘acute patients’. One third of the
patients were emergencies, who needed admittance immediately or at the same day. The
other patients were admitted within some days after the request of and discussion with the
general practitioner or via the outpatient clinic for geriatric medicine. No patients were
admitted for rehabilitation or longterm care. In the Netherlands rehabilitation and longterm
care for the elderly occur in the typical Dutch nursing homes. About 40% of the patients in
nursing homes are discharged after some weeks or months to home or a residential house.
The approach in the department of geriatric medicine is patient centered, problem oriented
and multidisciplinary. The mean length of stay is 23 days and the mortality rate is 8% (19).
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Geriatricians staff the department and all nurses are registered nurses specially trained in
care in geriatric medicine. The department has 24 beds in two units, each unit has two single
rooms, three rooms for two patients and one room for four patients. Each unit is staffed by
four nurses and a teamleader on the day shift, two nurses on the evening shift and one nurse
on the night shift. In the daytime most patients are encouraged and supported to get out of
bed and participate in activities. An occupational therapist organizes activities on individual
and group level. Daily interventions by a physiotherapist are part of regular care.

Procedure

Data were collected from September 1996 to February 1997. The responsible physician
asked for consent from patients who met the inclusion criteria. Surrogate consent was
requested in case of incompetence. Within 2 hours after admission the physician and the
primary nurse had an admission interview with the patient and relatives and a physical
examination followed the interview. Nurses observed patients every shift for symptoms of
delirium and registered their observations on the Delirium Observation Screening Scale (20),
a 25-item observational rating scale. A geriatrician saw the patients daily and diagnosed
delirium based on the Diagnostic Statistical Manual-IV criteria (9). To check the reliability of
the diagnosis 10% of the patients were also seen by a psychiatrist. Agreement between the
diagnoses of the geriatrician and the psychiatrist for the patients who were compared was
100%.

Data for the study were collected from the admission interview, charts, and additional

information was obtained from the family, physician and nurses.

Measures

Immediately after enroliment in the study, information on predisposing factors was collected,
including age, gender, functional impairment, speech impairment, hearing or vision
impairments, pre-existing cognitive impairment, severity of illness and use of medication.
Functional impairment was measured with the Barthel Index (21, 22), concerning ten
activities of daily living (ADL). Impairment of speech, hearing and vision were rated as none,
mild or severe. Pre-existing cognitive impairment was measured with the Informant
Questionnaire on Cognitive Decline in the Elderly (IQCODE) (23-25), a 26 item family
member rated instrument that screens for cognitive decline, rating scores between 1 and 5.
The influence of education, premorbid intelligence and cultural differences are discounted in
the assessment; admission stress or early symptoms of delirium do not affect the ratings.
Severity of illness was measured by counting the total number of medical diagnoses
according to the ICD-9.
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After a diagnosis of delirium by an independent geriatrician, or 7 days after admission, data
on precipitating factors as described by Inouye et al. (10) were collected. The information
was obtained from the patient’s record, with day to day notes from nurses and physicians.

The discharge letter was used as a second source of information.

Statistical analysis

Data were analyzed using SPSS. Presence of risk factors was calculated in percentages.

Results

During the period of study 94 patients were admitted to the department of geriatric medicine.
Ten were excluded from the study for the following reasons: delirium on admission (8
patients), transfer to intensive care unit (1 patient), hospital stay of less than 7 days (1
patient) and non-responding identification numbers (2 patients). In this sample the main
diagnoses were cardiovascular (40% of all patients), gastric-intestinal (38.8%), psychiatric
(38.8%), mobility problems (36.4%), urogenital (43.2%) and pulmonary (27%).

Of the 82 patients studied, 3 patients (3.7 %) developed delirium within the first week after
admission. One patient was diagnosed as delirious on the eighth day of admission and one
patient was diagnosed as delirious one month after admission. The group of delirious

patients was too small for statistical analyses and therefore is not described further here.

Predisposing factors

The geriatric non-delirious patients (n =78) had a mean age of 82.7 (range between 70 and
96, sd 6.1) and a gender distribution of 28% males and 72% females. Figure 1 shows the
presence of predisposing factors in the non-delirious patients. Among these patients, a
functional impairment score on the Bartel Index ranged from 0 (fully dependent) to 20 (fully
independent). More than 50% of the patients had a score of 11 or less, meaning they
needed much assistance or were fully dependent. Most patients needed help in bathing
(80%), dressing (75%) and using the bathroom (65%). Only half of the patients was able to
feed themselves independently. Fewer than 35% were independent in mobility, and fewer
than 20% were independent in all their activities of daily living. Over half of the patients
(57%) had one or more sensory disorder(s), mainly disorders of hearing or vision. Fifteen
percent of the patients had both hearing and vision disorders.
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Figure 1 Predisposing factors for delirium in 78 non-delirious
geriatric patients
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Scores on the IQCODE, measure of pre-existing cognitive decline were available for 69% of
the patients. In this group 41% showed beginning to mild cognitive decline (score 3.5 — 4.49)
and 28% showed severe cognitive decline (score 4.5-5).

The number of ICD-9 diagnoses (co-morbidities) was used as a measure of severity of
iliness. Eighty-three percent of the group had three or more diagnoses (range 1 to 7, mean
3.7 with a standard deviation of 1.4).

Precipitating factors

One or more precipitating factors occurred in 68% of the patients. The most frequent
precipitating factor was the addition of three or more medications (in 35% of all patients). In
24% of the patients a urinary catheter was introduced. Malnutrition was seen in 18% and
infections occurred in 13%. Physical restraints were used in 6% of the patients and
iatrogenic events occurred in 4.7% of the patients.

Discussion

Only three patients (3.7%) developed delirium during this 4.5 month prospective study of
patients admitted to a department of geriatric medicine. This incidence is exceptionally low. A
high baseline vulnerability to delirium, as indicated by high age, functional impairment, prior
cognitive impairment and severe illness (comorbidity), was present in many patients in this
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group. It is widely assumed that patients with high baseline vulnerability to deliium may
develop delirium with any precipitating factor, even one of mild degree. Precipitating factors
occurred for 68% of the patients during the first week of their hospital stay. Yet none of these
patients did develop delirium during this period. A preventive effect might have been
produced by the structure and approach of the specialized department in geriatric medicine
(assignment of patients, problem-oriented approach and a highly educated multidisciplinary
team). A study by Inouye et al.(26) supports this view. In a large controlled clinical trial they
studied the effect of a delirium risk modification program implemented by a highly trained
health care team. The program targeted six risk factors for intervention: cognitive impairment,
sleep deprivation, immobility, visual impairment, hearing impairment and dehydration. The
intervention strategy resulted in a significant reduction in the number and duration of
episodes of delirium in hospitalized older patients. This was the first controlled clinical trial to
provide evidence of the effectiveness of hospital-based interventions to reduce the incidence
of delirium among at-risk older hospitalized patients. Earlier studies of multidisciplinary team
interventions for delirium did not provide such strong support (27-29). Management of risk
factors for delirium as prescribed in the protocols of Inouye et al. (26) is comparable to
regular care in the department of geriatric medicine in Utrecht. The preventive effects of a
specialized department of geriatric medicine need to be further studied. Research effects
and costs of such a facility are important.

The study described here had a small sample size and a large part of the data were
collected during regular admission assessments by nurses and physicians, which might limit
reliability and validity. The use of the number of diagnoses as a measure of severity of
iliness is also perhaps questionable, though comorbidity itself is a risk factor (11, 14).

Clearly, to prevent delirium, knowledge of risk factors and early recognition of symptoms are

important. Further evaluation of predictive models is recommended.
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Introduction

Delirium is one of the most frequent forms of psychopathology in elderly hospitalized
patients. Despite the high incidence, delirium is often not recognized or misdiagnosed for
dementia or depression. Not diagnosing delirium can have far-reaching consequences for
the prognosis of elderly patients.

The fluctuating nature of the syndrome and the onset in evening and night should facilitate
early recognition of symptoms by nurses. The studies presented in this thesis were designed
to study the possibility to come to the diagnosis of delirium by a limited number of standard
nurses’ observations. Six studies were conducted of which four studies in patients: geriatric
patients (2 samples), hip fracture patients and hospital patients referred for psychiatric
consultation. Two methodological studies were done with experts and nurses. In order to
study nurses’ observations of delirium the Delirium Observation Screening (DOS) Scale was
developed and tested for reliability and validity. An additional question was studied with
regard to early recognition of delirium, focussing on identification of risk factors.

In this chapter the general aspects of the studies are considered in a broader perspective.
The methodological issues are discussed, the major findings are further outlined and

implications for clinical practice and recommendations for future research are made.

Methodological issues

Design and samples

In order to study early recognition of delirium a prospective design in two high-risk groups of
patients was chosen: patients admitted to a department of geriatric medicine and elderly
patients admitted to a surgical department. All patients of the surgical department had a hip
fracture. The expectation, based on other studies, was an incidence of delirium of 20%- 25%
in geriatric patients (1) and of 25% in hip fracture patients (2, 3). The study of 82
consecutive admissions to the department of geriatric medicine showed a percentage of
3.7% (Chapter 3, 8). This percentage is exceptionally low in a population rated high on risk
factors for delirium. Several explanations can be given for this finding. Theories about the
influence of risk factors can be questioned, however, factors as high age, pre-existing
cognitive impairment, ADL impairment and a high number of comorbid conditions have been
identified as risk factors in several studies in different groups of patients (4-8). A more likely
explanation for the low number of delirious patients might be the preventive influence of the
structure and approach of the specialized department of geriatric medicine. Standard care in
this department is comparable with the preventive interventions for delirium in a large clinical
trial by Inouye et al. (9). The intensive monitoring of symptoms as part of the research
protocol may have strengthened this effect. This explanation is tentative. Further research

136



General discussion and conclusions

is needed with regard to the preventive effect of the specialized care in the department of
geriatric medicine and the possible preventive effect of intensive monitoring.

The study of 92 hip fracture patients, admitted to the department of surgery, showed 19.6 %
delirium (Chapter 3, 7, 8). This percentage is lower than in some other studies. An
explanation can be the use of the DSM-IV criteria, while studies of delirium in hip fracture
patients with incidences over 40% (10-14) were based on the DSM-III criteria. The DSM-II
criteria are known to identify more patients as delirious than the DSM-III-R criteria (15). The
latter are near to the DSM-IV criteria.

The total number of delirious patients, on which the results in our studies are based, is
modest. With this modest number of delirious patients, however, significant results are
found. Significant findings are less expected in small numbers of patients or in samples with
a low incidence of the problem studied. The expectation is that the results presented in this
thesis can be replicated in larger studies or in samples with a higher percentage of delirious
patients.

Procedures

As a result of the nature of the study nurses were asked to collect the data during regular
care. They observed the patients and rated delirium symptoms. In the study of the hip
fracture patients this procedure lead to a number of missing data (Chapter 6). Temporary
employees, high workload, simply forgotten and other reasons were given by nurses for not
rating a patient's behavior. Nurses' reports as assessment tool showed similar problems in a
study of Neelon et al. (16). Analysis of the missing values showed that most missing of data
occurred in evening shifts and night shifts. In these shifts nurses have less frequent contacts
with patients and during the night shifts patients are often asleep. By the use of mean values,
variances of means and percentages of ratings that indicate altered behavior, the influence

of missing values was limited.

Measures

Diagnosis of delirium

In this study the Diagnostic Statistical Manual-IV criteria of the American Psychiatric
Association for delirium (17) were used as standard for diagnosis. These criteria are a
research based revision (15, 18, 19) of earlier versions of the DSM (20, 21). These earlier
versions were mainly based on clinical discussions. The changes made in the last version
are thought to make the application of the criteria easier, especially in elderly patients with
pre-existing cognitive deficits (18, 19, 22).

In the studies described in this thesis a geriatrician and/or a psychiatrist applied the DSM-IV
criteria. A diagnosis by a single physician used as ‘gold standard’ can be discussed with
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regard to reliability, reproducibility and interpretation of the standard. On the other hand
there is no alternative standard in delirium research. Possible improvement of this standard
could be the use of instruments developed to diagnose delirium or an independent diagnosis
made by two clinicians. The use of instruments developed to diagnose delirium, such as the
Confusion Assessment Method (23), suggests a higher reproducibility, however, none of the
instruments described (Chapter 2) shows a 100% sensitivity and a 100% specificity. The
sensitivity and specificity rates of these instruments are also calculated against a physician's
diagnosis. With regard to the diagnosis made by two trained clinicians (geriatricians or
psychiatrists), in the study in geriatric patients (Chapter 3, 8), all patients were diagnosed by
a geriatrician and 10% of all patients were seen by a psychiatrist. Full agreement was found
on the acceptation or rejection of the diagnosis delirium. In the study in hip fracture patients
(Chapter 3, 6, 7) all patients seen by a geriatrician were discussed in a group of geriatricians.
The diagnoses proposed were never questioned or rejected. Limitation in this last study was
that a geriatrician did not see all patients. The research nurse selected which patients had to
be seen based on alterations of behavior. This can also raise the question whether the
ratings indicating altered behavior before the diagnosis was made, indicate early recognition
of symptoms of delirium or, reflect a delay in the diagnosis of delirium by the geriatrician.
Based on the procedures and the findings of other studies and experience in clinical practice,
this last possibility is not very plausible. Visits of the geriatrician were in all cases on the
same day as the report of alteration of behavior by the research nurse. The development of
delirium ranged from day 2 to 6, mean day 3, which is comparable with a study of Milisen et
al. (24). As a result of the active case finding by the research nurse the diagnosis of delirium
can expected to be made in an early stage compared to regular practice.

The DOS Scale

In the last fifteen years several instruments have been developed to diagnose delirium or to
screen patients for symptoms of delirium (Chapter 2). None of the instruments studied was
suitable to study early recognition of delirium by nurses’ observations during regular care.
Therefore the Delirium Observation Screening (DOS) Scale was developed (Chapter 3). In
the validation process experts participated (content validity) as well as three groups of
patients; geriatric patients, hip fracture patients and patients referred for psychiatric
consultation. Reliability was tested in the same groups of patients, in an additional sample of
geriatric patients and in a sample of nurses and nursing experts rating a video-taped case.
The usability in clinical practice was examined in a sample of nurses. The 5-point Likert scale
(never, sometimes, fluctuating, usually, always) was used in the studies with the geriatric
patients and the hospitalized patients referred for psychiatric consultation. The results of
these studies showed difficulties with the rating of ‘fluctuating’. Therefore in the study with the
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hip fracture patients and the video taped patient a 4-point Likert scale was used (excluding
‘fluctuating’).

The strength (of the development) of the DOS Scale can be found in the extent to which this
scale is tested for its psychometric properties (Chapter 3, 4, 5). Several aspects of reliability
and validity were tested in more than one sample. Results were fairly consistent. Questions
can be raised to the choice to analyze the DOS Scale on the sum score and on the level of
items, giving 25 outcomes for each measure. This gives tables with many figures and results
with a large range of outcomes. This choice was made since the DOS Scale was developed
to study nurses’ observations with regard to early recognition of delirium. It is known that
nurses are not able to observe the symptoms of delirium as such (25, 26). A concept as
‘disturbance of consciousness’ is known to be vague (27) and hard to rate in a reliable
manner. Therefore diagnostic and related symptoms of delirium were operationalized in
items that describe observable behavior. Analysis on the level of items gave insight in the
value of each item and allowed a limitation in the number of items. Overall the items of the
DOS Scale showed satisfactory to good reliability and validity and the scale was evaluated
as positive for use in clinical care. A difficulty was found in establishing interrater reliability.
Testing of interrater reliability in an instrument developed for observation during regular care
showed some major drawbacks. The methods (data collection during regular care), samples
(small, large proportion of ‘normal behavior’) and analyses (percentage agreement and
Spearman rank correlation coefficients) used in these studies can be criticized (Chapter 4).
Training of raters can enhance the interrater reliability (28, 29). Nevertheless, instruments
with good interrater reliability, when tested by researchers do not guarantee good interrater
reliability when used by nurses in clinical practice (30).

The results in the hip fracture patients allowed to reduce the number of items of the DOS
Scale and to develop an algorithm. This final scale should be seen as a preliminary scale
since it is based on data of 18 delirious hip fracture patients. The results found on a sample
of this size are, however, promising. Further study in different samples should confirm the
strength of the shortened scale in early recognition.

Predisposing and precipitating factors

The predisposing and precipitating factors studied were all known from earlier studies
(Chapter 1, 7, 8). This limits the results to confirmation of earlier findings. The choice of
factors studied was guided by the possibility of assessment of these factors by nurses. Major
limitation of this part of the data collection is, however, the use of data from medical and
nursing reports. This may have lead to misclassification of comorbid factors such as
dementia and to underreport of factors such as malnutrition and dehydration.
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Major findings

Major findings with regard to the questions studied, can be described as follows:

* [s it possible to come to the diagnosis of delirium with a limited number of standard
observations by nurses?

Yes, to come to the diagnosis of delirium with a limited number of standard observations by

nurses is possible. Ratings of observations on the DOS Scale in elderly hip fracture patients,

showed that preceding a diagnosis of delirium nurses observed behavioral alterations in

thiteen DOS Scale items related to diagnostic symptoms of deliium. These alterations

fluctuate and observations in all three shifts (day, evening and night) gave significant results

to early recognition. Based on these findings an algorithm of the differentiating items of the

DOS Scale showed with 48 hours of rating a sensitivity of 100% and a specificity of 68%.

= |s the Delirium Observation Screening Scale a valid and reliable instrument to detect

delirium by nurses’ observations during regular care?
Yes, the Delirium Observation Screening Scale can be considered a valid and reliable
instrument to rate nurses’ observations during regular care. The DOS Scale in three samples
of patients (geriatric patients, hip fracture patients and patients referred for psychiatric
consultation) showed very good internal consistency (Cr o : 0.92 - 0.97). Good criterion
related validity with the DSM-IV diagnosis was seen in three samples by significant
differences in mean ratings of delirious and non-delirious patients. Interrater reliability
showed problems in a sample of nurses trained in care in geriatric medicine. In a sample of
staff nurses rating patients referred for psychiatric consultation and a sample of staff nurses
rating a videotaped delirious patients satisfactory results were accomplished. Content
validity was established by a multidisciplinary group of experts. Criterion related validity was
tested by correlation with the Mini Mental State Examination. Construct validity was tested in
relation to the Informant Questionnaire of Cognitive Decline in the Elderly, a premorbid
psychiatric diagnosis and the Barthel Index. The results, as shown in Table 1, confirm good
criterion related validity and modest to good construct validity of the DOS Scale in these
studies.
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Table 1 Criterion- and construct validity of the DOS Scale

Geriatric patients Hip fracture patients

DOS Scale items DOS Scale |DOS Scale items DOS Scale

sum score sum score

MMSE -0.52-0.74’ -0.66 ** |- 0.44-0.74 -0.79 ***
IQCODE 0.10-0.41 0.33* 0.42--0.72 0.74 ***
Psychiatric 0.16-0.42 0.42 *** 0.25--0.53 0.43 ***
diagnosis
Barthel Index 0.13-0.38 -0.26 * 0.29 - - 0.57 - 0.55 ***

' DOS Scale items related to thinking, memory and orientation (4-11)
p<0.05, *p< 0.01,*** p<0.001
Calculated Spearman rank correlation tests

The DOS Scale showed significant differentiation between symptoms of delirium and

symptoms of other psychiatric problems.

= |s identification of risk factors useful for early recognition of delirium?

1. Yes, the study in elderly hip fracture patients confirmed that patients with premorbid ADL
impairment (p= 0.02), psychiatric comorbidity (p = 0.006) or a high number of comorbid
conditions (p = 0.02) are at risk. Delay of surgery of over 48 hours increased the risk for
delirium, the difference was, however, not significant

2. No, the study in geriatric patients showed a low percentage of delirium in high-risk
patients. A preventive effect of structured care and the specialized multidisciplinary team

in the department of geriatric medicine is a possible explanation.

Implications for clinical practice

Delirium is a serious, often unrecognized, condition in elderly hospitalized patients. As
Inouye et al. (31, p 568) stated ‘An effective case finding method would initiate an
improvement in the quality of care for the elderly’. Findings of the studies described in this
thesis show that by standard observation, staff nurses can observe delirium in an early
stage. This standard observation can be done during regular care and rating takes a few
minutes maximum. Due to the methodological issues discussed, a definitive answer to the
usefulness of the DOS Scale algorithm in clinical practice can not be given. Although further
testing of the scale and of the algorithm is recommended, use in clinical practice will,
nevertheless, benefit the care for elderly patients. Nurses lack knowledge and experience in
detecting delirium symptoms or as Rahm Hallberg described ‘are not attuned to detecting
delirium’ (32, p 422). Use of the DOS Scale algorithm will influence and guide nurses’
observations of elderly patients. Implementation of the scale in hospital care of elderly

patients is a simple intervention that will lead to early recognition of delirium, resulting in
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nurses’ awareness of the importance of their observations for the prognosis of the elderly
hospitalized patients. Based on this study, assessment shortly after admission of a patient’s
cognitive, somatic and functional status before admission is recommended. Elderly patients
with ADL impairments, with psychiatric comorbidity and elderly patients with a high number
of comorbid problems should be monitored closely for delirium when admitted to a hospital.
Therefore having complete assessment of patients prehospital situation is necessary.
Waiting to the moment of discharge, to assess a patient’s situation before admission, is not
acceptable.

Implications for further research

Further research should be done into recognition and prevention of delirium. Nursing
research can add significantly in this area of research. As Gottlieb (33, p 158) stated ‘the role
of nurse-investigator-initiated research must be supported as a keystone, given that some of
the most exciting interventions have been shaped by nursing observations and practice’.
Future study of the DOS Scale in elderly hospitalized patients should confirm if the 13 -item
algorithm is a sensitive and specific method for early recognition of delirium. The DOS Scale
is developed for observations during regular care and tested for use by nurses. Until now not
much study is done on deliium in elderly patients at home. As a result of the
operationalizations of the observations, the DOS Scale can supposedly be useful for
observations by persons who take care for an elderly person at home. Further research in
this area is recommended.

Last, but not least, the preventive effect of the care, as given in the structured approach of a
specialized department of geriatric medicine, deserves further study. Awareness of frailty of
elderly patients and the influence of patient centered pro-active care on the prognosis of the
elderly patients, is a challenge for all working with elderly patients.
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Summary

The studies described in this thesis were initiated to study early recognition of delirium. In
elderly hospitalized patients delirium is a frequent form of psychopathology with serious
consequences (Chapter 1). High mortality and morbidity, lengthened hospital stay and
nursing home placement. Delirium is often overlooked or misdiagnosed for dementia or
depression due to lack of knowledge and awareness of nurses and doctors. Early recognition
of delirium enables diagnosis and treatment of the underlying etiological factor(s), and may
prevent consequences of the disturbed behavior. The diagnostic criteria for delirium as
described in the Diagnostic Statistical Manual (DSM) IV of the American Psychiatric
Association are: a disturbance of consciousness with reduced ability to focus, sustain or shift
attention, and changed cognition or the development of a perceptual disturbance. Delirium
develops in a short period of time, symptoms fluctuate and first symptoms occur mostly in the
evening or during the night. Therefore observations made by nurses may play a key role in
the diagnosis of delirium. The central question of this thesis was:

Is it possible to come to the diagnosis of delirium with a limited number of standard
observations by nurses?

First step was to review delirium instruments with regard to characteristics and psychometric
qualities (process of testing and resuits) (Chapter 2). Twelve instruments were found,
differences in these instruments were described in goal (diagnosis, screening symptoms
severity), type of data on which the rating is based (observation, interview or test of patients),
the rater qualities required, number of items and the rating time needed. Most instruments
are based on the DSM criteria and measure signs and symptoms as described by these
criteria. Much difference was found in the degree of which reliability and validity were tested
and the quality of the testing procedures used.

Three instruments were observation based and developed for use by nurses; the Clinical
Assessment of Confusion A, the Confusion Rating Scale and the NEECHAM Confusion
Scale. None of them is based on the DSM criteria and due to methodological problems none
of them was considered suitable to study the central question of this thesis. Therefore a new
instrument was developed and tested for its psychometric qualities.

An additional research question was formulated:

Is the Delirium Observation Screening Scale a valid and reliable instrument to detect delirium

by nurses’ observation during regular care?
The Delirium Observation Screening (DOS) Scale is a 25 item scale based on the DSM-IV

criteria (diagnostic and related). The DOS Scale was designed to rate behavior that can be
observed by nurses while providing regular care, and involves behavior that is observable by
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every nurse with basis knowledge of geriatrics. It can also be used with patients who are

already cognitive disturbed. Completion of the instrument requires less than 5 minutes.

The DOS Scale was tested for its psychometric qualities in different studies:

= Content validity was established by a panel of seven experts using the two phase
procedure described by Lynn (Chapter 3).

* |nternal consistency, predictive validity, criterion related validity and construct validity
were tested in two prospective studies of high risk patients; 82 geriatric patients (4
became delirious) and 92 hip fracture patients (18 became delirious) (Chapter 3). In
these studies during the first week of admission, nurses rated the DOS Scale at the end
of every shift (day, evening, night) based on their observation during this shift (8 hours). A
diagnosis of delirium was made by a geriatrician based on the DSM-|V criteria. This
diagnosis was used to test the predictive validity of the DOS Scale. The criterion related
validity was tested in both studies with the Mini Mental State Examination (MMSE). In the
study with the hip fracture patients, DOS Scale ratings were also compared with a
research nurse’ rated DOS Scale and Confusion Assessment Method (CAM). The
research nurse rated the instruments after a 15 minutes visit to the patient. Construct
validity was tested by correlation with variables related to the occurrence of delirium:
cognitive functioning (the Informant Questionnaire of Cognitive Decline in the Elderly
(IQCODE)), a pre-existing psychiatric diagnosis and activities of daily living (ADL, the
Barthel Index).

= |nternal consistency and predictive validity were also tested in a single rating of 57
patients (33 delirious) referred for psychiatric consultation (Chapter 5). Nurses rated the
DOS Scale, without knowledge of the psychiatric diagnosis of the patients, at the end of
a day shift. The diagnosis was made by a consultant psychiatrist.

» Interrater reliability was tested in three studies (Chapter 4). In two studies DOS Scale
ratings were based on simultaneous observations by two nurses during regular care.
Patients were referred for psychiatric consultation (n=6) and geriatric patients (n=36). In
the third study the DOS Scale was rated based on observation of a videotape of a
delirious patient by 44 nurses and 5 nurse specialists.

Since the DOS Scale was developed to study the possibility to come to the diagnosis of

delirium with a limited number of standard observations by nurses, analysis were done on

the level of items and on sum score.

The DOS Scale showed high internal consistency (Cronbach’s o > 0.90) in all studies done.

The predictive validity, against a DSM-IV diagnosis of a geriatrician or psychiatrist, was good.

Significant differences on sum score level and on the level of most items were found in the

studies with the geriatric patients, hip fracture patients and patients referred for psychiatric

consultation. Concurrent validity with the MMSE showed moderate correlation in the study
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with the geriatric patients (R; — 0.66, p < 0.001) and good correlation (Rs — 0.79, p < 0.001) in
the study with the hip fracture patients. Correlation between the nurses’ DOS Scale and the
research nurse’'s DOS Scale was R; 0.54 (p < 0.001), correlation with the CAM was
comparable.

Correlation with the IQCODE was R 0.33 (p < 0.05) in the study with the geriatric patients
and Rs 0.74 (p < 0.001) in the study with the hip fracture patients. Correlation with a pre-
existing psychiatric diagnosis was R 0.42 and 0.43 (p < 0.001). Correlation with the Barthel
Index was R — 0.26 (p < 0.05, geriatric patients) and Ry — 0.55 (p < 0.001, hip fracture
patients). The outcomes on the level of items showed differences in degree of validity, in all
studies. Differences in findings with regard to the construct validity might be explained by
characteristics of the sample and the number of delirious patients in each sample.

Interrater reliability was analyzed using different measures. The three studies showed high
percentages of ratings indicating ‘normal behavior’. This might explain the low kappa’s found
on the level of items in the studies of simultaneous observations. Percentage agreement
and Spearman correlation coefficients showed good results in the study with the patients
referred for psychiatric consultation (mean 90%, Rs 0.89, p < 0.05) and moderate in the
study with the geriatric patients (mean 77%, R 0.42, p < 0.01). In the third study with the
videotaped patient no significant differences were found in the mean DOS Scale ratings of
experts and nurses. On the level of items differences in agreement were found in all three
studies. The findings can be explained by the psychometric qualities of the scale or by
influences of test procedures. Rating behavior that is known to fluctuate and rating behavior
within regular care can give several biases. For testing the DOS Scale, however, these
possible biases were accepted since a more controlied test would not guarantee good
reliability of the scale when used by nurses in regular care.

The question ‘Is the Delirium Observation Screening Scale a valid and reliable instrument to
detect delirium by nurses’ observation during regular care?’, was answered positively.
Therefore the results of the study of the hip fracture patients were further analyzed to come
to a limited number of observations (Chapter 6). Ratings of DOS Scale items of patients
before diagnosed delirious and of non-delirious patients were analyzed per shift (day,
evening and night) on mean item ratings, on variances of item ratings and on proportion of
ratings that indicate altered behavior. An algorithm was developed with thirteen items that
showed the best discriminative value in these analysis. This algorithm showed a sensitivity of
100% and a specificity of 68% with nurses’ ratings over two days. With this result a positive
answer to the central question of this study can be given. Yes, to come to the diagnosis of
delirium with a limited number of standard observations by nurses is possible.
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Apart from systematic observation of symptoms, early recognition of delirium could possibly
be enhanced by identification of patients at risk. Since two studies of this thesis were
prospective in high risk groups (geriatric patients and hip fracture patients), data were
collected also on predisposing and precipitating risk factors for delirium in these patients.
These data were used to answer the additional question:

Is identification of risk factors useful for early recognition of delirium?

Predisposing factors studied included age, gender, functional impairment, sensorial
impairment, pre-existing cognitive impairment, comorbidity and use of medication.
Precipitating factors studied included immobility, malnutrition, more than three medications
newly prescribed, use of a bladder catheter and any iatrogenic event. In the study of the hip
fracture patients factors related to the surgery were studied. These included waiting time till
surgery, type and duration of surgery, type and duration of anesthesia, and complications.

In the group of geriatric patients only three patients developed delirium during the first week
of admission and one patient on day eight (Chapter 8). This number was too low to
meaningfully compare delirious and non-delirious patients. The group of non-delirious
geriatric patients (n=78), however, rated high on predisposing and precipitating factors. Their
mean age was 82.7 years, more than 50% needed much assistance or were fully dependent
in their ADL's, 57% had sensory impairments and 69% had pre-existing cognitive
impairment. Nearly all non-delirious geriatric patients had three or more diagnosis. One or
more precipitating factors occurred during the first week of admission in 68% on the non-
delirious patients. This study showed a low percentage of delirium in a high risk group. A
preventive effect of the patient centered care in a department of geriatric medicine is a
possible explanation for this finding.

In the study of the hip fracture patients significant differences in predisposing risk factors
were found between the patients who developed delirium (n=18) and those who did not (n =
74) (Chapter 7). Patients with pre-existing ADL dependency (p = 0.02), psychiatric
comorbidity (including dementia) (p = 0.006) and a high nhumber of comorbid problems (p=
0.02) were more at risk for the development of delirium. Of the patients who had a prolonged
waiting time before surgery ( over 48 hours) 43% developed a delirium. This finding was,
however, not significant.

The answer to the research question, ‘is identification of risk factors useful for early
recognition of delirium?’ is yes in the study of the hip fracture patients and no in the study of
the geriatric patients.

Based on the findings of these studies standard observation by nurses during regular care is
recommended (Chapter 9). Use of the DOS Scale will influence and guide nurses’
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observations of elderly patients, resulting in early recognition of delirium. Further study of the
DOS Scale in different samples of elderly patients should confirm the sensitivity and
specificity of the algorithm. Assessment shortly after admission of a patient's cognitive,
somatic and functional status before admission is recommended. This information enables to
focus at patients at risk and to provide patient centered care that might prevent patients from
developing deliium. The possible preventive effect of care, as given in the structured
approach of a department of geriatric medicine, deserves further study.
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Het onderzoek dat in dit proefschrift wordt beschreven is gericht op vroegtijdig herkenning
van het delirium. Delirium is veel voorkomende vorm van psychopathologie bij oude
patiénten na opname in het ziekenhuis (hoofdstuk 1). De gevolgen van een delirium kunnen
aanzienlijk zijn: hoge mortaliteit en morbiditeit, langere verblijfsduur in het ziekenhuis en
opname in een verpleeghuis. Als gevolg van een tekort aan kennis en bewustzijn bij
verpleegkundigen en artsen wordt delirium vaak niet herkend of mis-gediagnosticeerd als
dementie of depressie. Vroegtijdige herkenning van het delirium maakt diagnostiek en
behandeling van de onderliggende etiologische factor(en) mogelijk en daarmee zouden de
gevolgen van het gestoorde gedrag kunnen worden voorkomen.

In de Diagnostic Statistical Manual (DSM) IV van de American Psychiatric Association
worden de volgende diagnostische criteria voor delirium omschreven: een stoornis in
bewustzijn met verminderd vermogen om aandacht te concentreren, vast te houden of te
verplaatsen en een verandering in cognitieve functie of de ontwikkeling van een
waarnemingsstoornis. Delirium ontstaat in een korte tijd, de symptomen fluctueren en de
eerste symptomen ontstaan meestal in de avond of gedurende de nacht. Daarom kunnen
observaties van verpleegkundigen een bepalende rol spelen in de diagnosestelling ervan.

De centrale vraag van dit onderzoek was:

Is het mogelijk om tot de diagnose delirium te komen op basis van een beperkt aantal
standaard observaties door verpleegkundigen?

Allereerst werden de eigenschappen en psychometrische kwaliteiten (test procedures en
resultaten) van twaalf in de literatuur beschreven delirium instrumenten, bestudeerd
(hoofdstuk 2). De instrumenten verschillen met betrekking tot het doel van de meting
(diagnostiek, screening ernst van symptomen), het soort gegevens waarmee het instrument
ingevuld wordt (observatie, interview of testen van patiénten), de benodigde deskundigheid
om het instrument te kunnen gebruiken, het aantal items en de benodigde tijd om het
instrument toe te passen. De meeste instrumenten zijn gebaseerd op DSM criteria en meten
de symptomen zoals de DSM beschrijft. Veel verschil werd gevonden in de mate waarin
betrouwbaarheid en validiteit was getest en de kwaliteit van de gevolgde procedures.

Drie instrumenten zijn gebaseerd op observatie en ontwikkeld voor gebruik door
verpleegkundigen: de Clinical Assessment of Confusion A, de Confusion Rating Scale en de
NEECHAM Confusion Scale. Maar geen van deze instrumenten is gebaseerd op de DSM
criteria. Vanwege methodologische problemen werd geen van deze instrumenten geschikt
geacht om de centrale vraag van dit onderzoek te beantwoorden. Daarom werd een nieuw

instrument ontwikkeld en getest op psychometrische kwaliteiten.
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Hiertoe werd een aanvullende onderzoeksvraag geformuleerd:

Is de Delirium Observatie Screening (DOS) Schaal een valide en betrouwbaar instrument om
deliium te herkennen op basis van verpleegkundige observatie tijdens de reguliere
zorgverlening?

De Delirium Observatie Screening (DOS) Schaal is een 25 item schaal gebaseerd op de

DSM-IV criteria (diagnostische en gerelateerde). De DOS Schaal werd ontwikkeld om gedrag

vast te leggen dat door verpleegkundigen geobserveerd kan worden tijdens reguliere

zorgverlening. Het betreft gedrag dat door iedere verpleegkundige met basis kennis van de

geriatrie geobserveerd kan worden. Het instrument is ook geschikt voor toepassing bij

patiénten met reeds bestaande cognitieve stoornissen. Het invullen van het instrument kost

minder dan 5 minuten.

De psychometrische kwaliteiten van de DOS Schaal werden in verschillende studies

onderzocht:

= Inhoudsvaliditeit werd vastgesteld door een panel van zeven experts met behulp van de
twee fasen procedure zoals beschreven door Lynn (hoofdstuk 3).

= Interne consistentie, predictieve validiteit, criterium gerelateerde validiteit en
constructvaliditeit werden getest in twee prospectieve studies bij patiénten met een hoog
risico op delirium: 82 geriatrische patiénten (4 werden delirant) en 92 heupfractuur
patiénten (18 werden delirant) (hoofdstuk 3). In deze studies vulden de verpleegkundigen
gedurende de eerste week van opname de DOS Schaal aan het einde van iedere dienst
(dag, avond, nacht) in op basis van hun observaties gedurende die dienst (8 uur). Een
geriater stelde op basis van de DSM-IV criteria de diagnose delirium. Deze diagnose
werd gebruikt ter bepaling van de predictieve validiteit. De criterium gerelateerde validiteit
werd in beide studies getest met behulp van de Mini Mental State Examination (MMSE).
in de studie met de heupfractuur patiénten werd daarnaast de vergelijking gemaakt met
de DOS Schaal en de Confusion Assessment Method (CAM) die beiden waren ingevuld
door een onderzoeksverpleegkundige. De onderzoeksverpleegkundige vulde de schalen
in op basis van een ongeveer 15 minuten durend bezoek aan de patiént. Construct
validiteit werd getest door correlatie met variabelen die samenhangen met het
voorkomen van delirium: cognitieve functie (de Informant Questionnaire of Cognitive
Decline in the Elderly (IQCODE)), een preéxistente psychiatrische diagnose en
activiteiten van dagelijks leven (de Barthel Index).

= |nterne consistentie en predictieve validiteit werd ook getest door een eenmalige
vaststelling van de DOS Schaal bij 57 patiénten (33 delirant) die waren doorverwezen
voor psychiatrische consultatie in een ziekenhuis (hoofdstuk 5). Verpleegkundigen vulden
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de DOS Schaal aan het einde van een dagdienst in, zonder de door de consulent
psychiatrie gestelde diagnose te weten.

* Interbeocordelaarsbetrouwbaarheid werd getoetst in drie studies (hoofdstuk 4). In twee
studies werd de DOS Schaal onafhankelijk ingevuld op basis van simultane observatie
door twee verpleegkundigen tijdens de reguliere zorgverlening. Zij observeerden
patiénten die waren verwezen voor psychiatrische consultatie (n=6) en geriatrische
patiénten (n=36). In de derde studie werd gebruik gemaakt van een video-opname van
een delirante patiént. Vierenveertig verpleegkundigen en 5 verpleegkundig specialisten
bekeken individueel de video en vulden vervolgens de DOS Schaal in.

Alle analyses werden gedaan op het niveau van items en somscore. Dit om uiteindelijk met
behulp van de DOS Schaal items de mogelijkheid te onderzoeken om tot de diagnose
delirium te komen met een beperkt aantal standaard observaties door verpleegkundigen.
In alle studies had de DOS Schaal een hoge interne consistentie (Cronbach’s o > 0.90). De
predictieve validiteit, in vergelijking met de DSM-IV diagnose van een geriater of psychiater,
was goed. Significante verschillen werden gevonden in som scores en in de meeste items in
de studies met geriatrische patiénten, heupfractuur patiénten en patiénten verwezen voor
psychiatrische consultatie. Concurrente validiteit met de MMSE liet een redelijke correlatie
zien in de studie met de geriatrische patiénten ( Rs— 0.66, p < 0.001) en een goede correlatie
in de studie met de heupfractuur patiénten (Rs — 0.79, p < 0.001). Correlatie tussen de door
de verpleegkundigen gescoorde DOS Schaal en de door de onderzoeksverpleegkundige
gescoorde DOS Schaal was R; 0.54 (p < 0.001), correlatie met de CAM was vergelijkbaar.

Correlatie met de IQCODE was R 0.33 (p < 0.05) in de studie met de geriatrische patiénten

en Ry 0.74 (p < 0.001) in de studie met de heupfractuur patiénten. Correlatie met een

preéxistente psychiatrische diagnose was respectievelijk Ry 0.42 en 0.43 (p < 0.001).

Correlatie met de Barthel Index was R; - 0.26 (p < 0.05, geriatrische patiénten) en R, - 0.55

(p < 0.001, heupfractuur patiénten). De resultaten op item niveau lieten in alle studies

verschillen zien in de mate van validiteit. Verschillen in de resultaten met betrekking tot de

construct validiteit kunnen verklaard worden vanuit kenmerken van de bestudeerde
patiénten en het aantal delirante patiénten in iedere studie.

Interbeoordelaars betrouwbaarheid werd met verschillend maten bepaald. De drie studies

lieten hoge percentages overeenkomstige scores zien die ‘normaal gedrag’ indiceerden. Dit

kan verklaren waarom er lage kappa waarden werden gevonden op item niveau in de studies
met simultane observatie. Het percentage overeenstemming en de Spearman correlatie
coéfficiénten lieten goede resultaten zien in de studie met de patiénten verwezen voor
psychiatrische consultatie (gemiddeld 90%, Rs 0.89, p < 0.05) en redelijke resultaten in de
studie met de geriatrische patiénten (gemiddeld 77%, R 0.42, p < 0.01). In de derde studie
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met de video-opname lieten de gemiddelde scores van de verpleegkundigen en de experts
geen significante verschillen zien. In de drie studies werden op item niveau verschillen
gevonden in de mate van overeenstemming. Dit kan veroorzaakt zijn door de
psychometrische kwaliteit van de schaal of door invloeden van de test procedures. Het
beoordelen van gedrag dat fluctueert en het beoordelen van gedrag gedurende de reguliere
zorgverlening kan de oorzaak zijn van verschillende biases. Om de DOS Schaal te testen
werden deze mogelijk biases geaccepteerd, een meer gecontroleerde meting biedt geen
garantie voor betrouwbaarheid van de schaal bij gebruik door verpleegkundigen gedurende
reguliere zorgverlening.

De vraag of de Delirium Observatie Screening Schaal een valide en betrouwbaar instrument
is om delirium te herkennen op basis van verpleegkundige observatie tijdens de reguliere

zorgverlening werd positief beantwoord.

Op basis van deze bevindingen werden de resultaten van de studie met de heupfractuur
patiénten verder geanalyseerd, om het aantal observaties te beperken (hoofdstuk 6).
Gemiddelde item scores, variantie in item scores en percentages van item scores die wijzen
op afwijkend gedrag van patiénten voor de diagnose deliium was gesteld, werden
vergeleken met scores van niet-delirante patiénten per dienst (dag, avond, nacht). Een
algoritme werd ontwikkeld op basis van dertien items die de beste discriminerende waarde
lieten zien. Op basis van verpleegkundige observatie gedurende twee dagen, gaf dit
algoritme een sensitiviteit van 100% en een specifiteit van 68%. Met dit resultaat werd een
positief antwoord gegeven op de centrale vraag van dit onderzoek. Ja, het is mogelijk om tot
de diagnose delirium te komen op basis van een gelimiteerd aantal standaard observaties
door verpleegkundigen.

Los van systematische observatie van symptomen, zou vroegtijdige herkenning van het
delirium mogelijk verbeterd kunnen worden door identificatie van risicopatiénten. Omdat
twee prospectieve studies plaatsvonden in groepen van patiénten met een hoog risico
(geriatrische patiénten en heupfractuur pati€énten) werden bij hen aanvullende gegevens
verzameld die betrekking hadden op predisponerende en precipiterende risicofactoren voor
delirium. Deze gegevens werden gebruikt om een aanvullende onderzoeksvraag te
beantwoorden:

Is identificatie van risicofactoren zinvol voor vroegtijdige herkenning van het delirium?
Daarbij werden de volgende predisponerende factoren onderzocht: leeftijd, geslacht,

functionele beperkingen, sensorische beperkingen, preéxistente cognitieve beperkingen, co-

morbiditeit en medicatie gebruik. De precipiterende factoren die werden onderzocht waren:
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immobiliteit, ondervoeding, toevoeging van drie of meer nieuwe medicijnen, een
blaaskatheter en een iatrogene gebeurtenis. In de studie met de heupfractuur patiénten
werden factoren onderzocht die in verband stonden met de operatie. Deze factoren betroffen
de wachttijd voor de operatie, type en duur van de operatie, type en duur van de anesthesie
en eventuele complicaties. In de groep van geriatrische patiénten ontwikkelden slechts drie
patiénten een delirium gedurende de eerste week van opname en een patiént op de achtste
dag (hoofdstuk 8). Dit aantal was te laag voor een zinvolle vergelijking tussen delirante en
niet-delirante patiénten. De groep van niet delirante geriatrische patiénten (n=78), scoorde
evenwel hoog op predisponerende en precipiterende risico factoren. De gemiddelde leeftijd
was 82.7 jaar, meer dan 50% had veel hulp nodig bij de ADL of was volledig ADL
afhankelijk, 57% had sensorische beperkingen en 69% had preéxistente cognitieve
beperkingen. Vrijwel alle niet-delirante geriatrische patiénten hadden drie of meer diagnoses.
In de eerste week van opname trad bij 68% van de niet-delirante patiénten een of meer
precipiterende factoren op. In dit onderzoek werd een laag percentage delirium gevonden in
een populatie met een hoog risico. Een mogelijke verklaring voor deze bevinding kan liggen
in het preventieve effect van de patiéntgerichte zorg van de afdeling geriatrie.

In het onderzoek van de heupfractuur patiénten werden significante verschillen gevonden in
de predisponerende risicofactoren bij patiénten die een delirium ontwikkelden (n=18) en bij
diegenen waarbij dit niet het geval was (n=74) (hoofdstuk 7). Patiénten met reeds bestaande
functionele beperkingen ( p = 0.02), psychiatrische co-morbiditeit (inclusief dementie) ( p=
0.006) en met een groot aantal comorbide problemen ( p = 0.02) hadden meer kans op het
ontwikkelen van een delirium. Van de patiénten die een langere wachttijd voor de operatie
hadden (meer dan 48 uur) ontwikkelden 43% een delirium. Deze laatste bevinding was niet
significant.

Het antwoord op de vraag ‘Is identificatie van risicofactoren zinvol voor vroegtidige
herkenning van het delirium?’ werd positief beantwoord in de studie met de heupfractuur
patiénten en negatief in de studie met de geriatrische patiénten.

Op basis van de resultaten van genoemde studies wordt gestandaardiseerde observatie
door verpleegkundigen gedurende reguliere zorgverlening aanbevolen (hoofdstuk 9). Het
gebruik van de DOS Schaal beinvloedt en stuurt de verpleegkundige observatie van oude
patiénten waardoor delirium eerder herkend wordt. Verder onderzoek van de DOS Schaal in
verschillende populaties van oude patiénten is nodig om de sensitiviteit en specifiteit van het
algoritme te bevestigen. Vaststelling van de cognitieve, somatische en functionele status
van een oude patiént kort na opname wordt tevens aanbevolen. Deze informatie maakt het
mogelijk om de aandacht te richten op risicopatiénten en maakt het tevens mogelijk de zorg
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aan te passen aan de behoeften van de individuele patiént. Dit kan mogelijk voorkomen dat
patiénten een delirium ontwikkelen. Ook het veronderstelde preventieve effect van de zorg

zoals gegeven op een afdeling geriatrie verdient nader onderzoek.
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