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Abstract

Introduction: Delirium is a clinical syndrome that negatively affects the outcomes of the intensive care units
patients if undetected early and treated well. However, this condition remains under recognized and poorly
managed by health care providers including nurses. The objective of this study was to check nurses' knowledge
level about delirium recognition.

Materials and Methods: This was a cross-sectional study on 176 intensive care units nurses working in four
major hospitals in Amman, Jordan. Data were collected using a self-reported likert scale questionnaire.

Results: Nurses lack the basic knowledge about delirium recognition; the mean was (52.65 £ 4.99). Older nurses
(aged 31 years and above) have significantly higher levels of knowledge regarding delirium recognition compared
to younger nurses (mean £ SD, 56.02 £ 18.1 vs. 49.28 = 12.65, P <.005). Moreover, nurses with longer experience
in intensive care units were more knowledgeable about delirium recognition (r=0.73, p <.001).Graduate studies
have a positive effect on the knowledge level. Nurses holding master degree have significantly higher levels of
knowledge regarding delirium recognition compared to those with Baccalaureate degree; (mean + SD, 60.28 +
16.86 vs. 53.0 £ 12.18, P <.005).

Conclusion: Delirium is a widespread disorder in the intensive care units. Jordanian nurses lack the basic
knowledge regarding essential characteristics of delirium and its recognition. Education of nurses in all care
settings is vital and necessary.
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1. Introduction

Delirium, a clinical syndrome characterized by an acute disruption of consciousness and change in cognition, is
mostly due to reversible multi-factorial medical rather than psychiatric causation (Nidsa, Anita, Taggart, & Paula,
2015). Delirium has over thirty synonyms, including brain syndrome, acute confusional state, intensive care unit
(ICU) psychosis, ICU syndrome, acute brain failure, and metabolic encephalopathy (Inouye, 1994; Wells, 2012).
The characteristics of delirium were first recognized 2500 years ago (Johnsonet al., 1990; Rando, 1990).

According to the level of psychomotor activity and alertness, delirium can be classified as hypoactive, hyperactive
and mixed (Holly, Cantwell, & Jadotte, 2012; Meagher & Trzepacz, 2000). Hypoactive “quiet” delirium is
characterized by a lethargic level of consciousness, (Meagher, Hanlon, Mahony, Casey, & Trzepacz 2000; Milisen,
Foreman, Godderis, Abraham, & Broos, 1998), while hyperactive delirium is associated with agitation,
restlessness and pulling out tubes and lines in ICU (Meagher & Trzepacz, 2000; Meagheret al., 2000; Milisenet al.,
1998). The mixed subtype is characterized by the two previous types.

Estimates indicate that a delirious episode may occur in 30-80% of hospitalized patients (Christensen, 2014; Ely et
al., 2001a; Ely et al., 2001b). ICUs have the highest rate of delirium (up to 87%), (Arend & Christensen, 2009;
Svenningsen & Tonnesen, 2011; Svenningsen et al., 2013) distributed as: a) mixed-subtype delirium, the most
common (54.9%); b) hypoactive delirium (43.5%); and c¢) purely hyperactive delirium (1.6%) (Peterson et al.,
2006). During hospitalization, 30% of hip fracture, 44% of medical, and 56% of surgical patients develop delirium
(Arend & Christensen, 2009; Svenningsenet al., 2013). Incidence of postoperative delirium is high even in a
population without known risk factors (Andrea Saporito, 2014). Among all admitted patients, those at highest risk
of delirium (87%) are the elderly (aged over 65) (Han et al., 2010; Svenningsen & Tonnesen, 2011).
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Delirium is associated with high mortality and morbidity rate and longer length of hospitalization (Christensen,
2014; Roberts, 2004; Salluhet al., 2010; Shehabiet al., 2010; Svenningsen & Tonnesen, 2011). Patients admitted to
ICU who developed delirium during their stay were at three times greater risk of mortality within the next six
months compared to those without delirium, even after controlling for preexisting comorbidities. Each extra day of
delirium was associated with a 20% increased risk of prolonged hospitalization and a 10% increased risk of death
(Pun, 2007; Svenningsenet al., 2013). Interestingly, hypoactive delirium has the worst prognosis among all types
of delirium (Arend & Christensen, 2009; Bergeron, Skrobik, & Dubois, 2002). Therefore, early routine structured
assessment of delirium may facilitate delirium recognition in the ICU (Meagher, 2001).

Despite increased attention that delirium has received in the last two decades, the patient outcomes remain
relatively unchanged (Devlin, Fraser, Joffe, Riker, & Skrobik, 2013). Even though, there is a consensus and
universal agreement about the presenting behaviors of ICU delirium, (Arend & Christensen, 2009) and wide
availability of extensively validated screening tools, (Christensen, 2014; Devlin, Fong, Fraser, & Riker, 2007a;
Devlinet al., 2007b) the recognition of delirium by health care workers (HCWs) remains a persistent problem.
HCWs (including both physicians and nurses) fail to recognize delirium in as many as 66-84% of their patients
(Peter, Bea, Jose, & Johannes, 2009; Sanders, 2002).

The main issues contributing to this problem are: a) most clinical settings do not implement routine assessment of
delirium; ( Hamdan-Mansour, Farhan, Othman, & Yacoub, 2010; Wells, 2012), b) the fluctuating nature and varied
manifestations of delirium (i.e. hypoactive, hyperactive or a mixture of both) (Arend & Christensen, 2009) may be
mistaken as dementia or functional psychosis; and c) lack of knowledge on the part of the nurses about risk factors,
signs and symptoms, causes, criteria and methods of detecting delirium (Boot, 2012; Steis, & Fick, 2008).

Because of the high incidence and the negative outcomes of delirium, prevention and early detection should have
the highest priority among HCWs. This is particularly important for nurses, who have the most exposure to
patients due to their front-line care position, making them the best professionals to observe and note changes in the
behavior of patients. Delirium often occurs either as apromeninent feature of a life-threatening physical illness or a
serious complication of a disease. Therefore, it is vitally important that the nurses are skilled in its detection.
However, many nurses lack not only the knowledge but also the competency to recognize and diagnose delirium
effectively (Inouye, 1994; Sanders, 2002; Steis & Fick, 2008).

2. Methods
2.1 General Objective

The major goal of this study was to assess the level of knowledge in detecting delirium in Jordan among ICU
Registered Nurses (RNs).

2.2 Research Questions

a) Is there a difference between nurses’ knowledge of delirium recognition by age group? b) Is there a difference in
knowledge regarding delirium recognition between nurses who work in teaching and private hospitals? c) Is there
a relationship between years of experience and the level of knowledge of delirium recognition? d) Is there a
relationship between nurses’ educational level and knowledge of delirium recognition?

2.3 Design, Sample and Setting

A descriptive design was used to meet the objective of the study. The study was conducted in the ICUs of one
teaching and three private hospitals in Amman, Jordan. A convenience sample of ICU nurses who accepted to
participate in the study and signed the informed consent was included. Newly employed (with experience of one
year or less) ICU nurses were excluded from the study, because this period is the preceptor-preceptee period for
new nurses in Jordanian hospitals. Nurse managers were also excluded because they are not participating directly
in patient care. The total number of nurses enrolled in the study was 176.

2.4 Ethical Considerations

Ethical approval for this study was granted by the IRB committee at the Applied Science Private University,
Amman, Jordan (Faculty 002). This letter was submitted to the medical and nursing directors of the above
mentioned hospitals. Permission to conduct the study within the different ICUs was issued to the principle
investigators by the medical directors.

2.5 Data Collection
In psychiatry, there are various validated tests/ tools to assess if the patient is delirious, e.g. Confusion Assessment
Method for ICU (CAM-ICU), Intensive Care Delirium Screening Checklist, Delirium Rating Scale, Delirium
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Symptom Interview, Memorial Delirium Assessment Scale and others (Casarett & Inouye, 2001; Svenningsen &
Tonnesen, 2011). However, instruments assessing the nurses’ knowledge about delirium are lacking. Instruments
used in studies to check the knowledge about delirium recognition by ICU staff were criticized for lacking the
validity and reliability (Hare, Wynaden, McGowan, Landsborough, & Speed, 2008; Nidsaet al., 2015). Therefore,
a new instrument to check nurses’ knowledge was developed (Delirium Assessment Tool).

In order to identify the three subtypes of delirium (hypoactive, hyperactive and mixed), the new instrument was
based on the Intensive Care Delirium Screening Checklist, (Bergeronet al., 2001) and CAM-ICU, published in
2001 (Nezirajet al., 2011). These two instruments were widely used by researchers and designed specifically to
diagnose delirium in ICU.

CAM-ICU was developed and validated by Ely et al. (2001b) with a specificity of 89—100% and a sensitivity of
89-93%. It focuses on four main items: acute onset, inattention, altered level of consciousness, and disorganized
thinking. The Intensive Care Delirium Screening Checklist is an eight-item checklist with a sensitivity of 99%,
specificity of 64%, and inter-rater reliability of 0.94 (Bergeron, Dubois, Dumont, Dial, & Skrobik, 2001).

In the first item, the patient’s altered level of consciousness is assessed based on five levels (1-5), after which it is
decided whether the examination can be carried out or not. If the patient is at level 3, 4 or 5, the remaining seven
items are analyzed: inattention, disorientation, hallucination— delusion — psychosis, psychomotor agitation or
retardation, inappropriate speech or mood, sleep/wake cycle disturbance and symptom fluctuation (Bergeron et al.,
2001; Neziraj, Sarac, & Samuelson, 2011). The new instrument was developed to reflect these eight items.

The first portion of the data collection instrument was about the demographic data of the participants (n=9). In this
section nurses were also asked to determine if they read about the delirium. The second portion was a self-reported
questionnaire containing 36 questions using a Likert scale from one (strongly disagree) to five (strongly agree).
Negatively stated items were reversely coded when they were entered in the computer for data analysis. The
minimum score the participant can get is 36, and the maximum score is 180. Higher scores indicate higher levels of
knowledge.

To ensure sufficient reliability of the new instrument, the equivalence was checked by inter-rater reliability, and
homogeneity was checked by spilt half method. For the construct validity, the instrument was shown to three
experts (for face-expert validity), one with knowledge of instrument development, the second with clinical
expertise in appropriate field of practice, and the third with expertise in another discipline relevant to the content
area. They checked the instrument for readability, relevance, and accuracy. Moreover, a pilot study on 10% of the
sample size was done to determine the adequacy, as well as the time needed to complete the questionnaire. The
pilot study showed adequate questions and the time needed was 20-30 minutes. Some questions (10, 13 and 15)
were modified due to language difficulties and according to expert advice. The reliability of the instrument was
ensured, with a Cronbach’s alpha of 0.78.

2.6 Data Analysis

All data were analyzed by using SPSS version 21 (SPSS Inc, Chicago, Illinois). All of the statistical tests were set
at 5% alpha level of significance. p-values less than 0.05 (p < 0.05) were deemed to be statistically significant.
Descriptive statistics with numbers and frequencies, means + SD, were used for the purpose of this study. To test
research questions one, two and four an independent sample t-test was performed. To test research question
number three, Pearson correlation coefficient was used.

3. Results
3.1 Descriptive Statistics

Sociodemograhpic variables of the sample are presented in table 1. The gender percentages were approximately
equal (51%, n=90 and 49%, n=86 male and female, respectively). The mean age was 26.55+ 4.73, with a range of
23-50 years old. Approximately two-thirds of the sample was working in private hospitals. Their experience in
nursing and critical settings ranged from 2-27 years, with means of 4.39 + 4.28 and 3.48 + 3.13, respectively.
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Table 1. Socio-demographic characteristics of the sample(N=176)

Character N (%) Mean £ SD
Age
23-30 years 139 (79.0) 26.55+4.73
31 years+ 37 (21.0)
Sex
Male 86 (49.0)
Female 90 (51.0)
Type of hospital
Private 118 (67.0)
Academic 58 (33.0)
Number of years of experience in nursing
0-5 years 125 (71.0)
6-10 years 27 (15.3) 439 +4.28
11 years+ 24 (13.7)
Number of years of experience in ICU
0-5 years 140 (79.5)
6-10 years 25(14.2) 348 £3.13
11 years+ 11 (6.3)
Academic qualifications
BSN 146 (83.0)
MSN 30 (17.0)
Read about delirium
Yes 66 (37.5)
No 110 (62.5)

ICU: Intensive care unit, BSN: Baccalaureate Science of Nursing, MSN: Master Science of Nursing.

3.2 General Purpose

The mean of nurses’ total knowledge regarding delirium recognition was (52.65 + 4.99). The ability to recognize
that the sign and symptoms of delirium are diagnostic features of delirium scored the highest percentage (70.45 +
26.06), and the knowledge of psychomotor agitation criteria scored the lowest percentage (36.04 + 17.28).

3.3 Age and Knowledge about Delirium Recognition

Older nurses (aged 31 years and above) have significantly higher levels of knowledge regarding delirium
recognition compared to younger nurses (mean + SD, 56.02 + 18.1 vs. 49.28 + 12.65, P <.005)

3.4 Nurses’ Workplace and Knowledge about Delirium Recognition

Nurses working in academic hospitals have significantly higher levels of knowledge regarding delirium
recognition compared to those working in private hospitals (mean + SD, 62.22 + 17.86 vs. 55.0 + 13.12, P <.005).

3.5 Years of Experience and the Level of Knowledge about Delirium Recognition

There was a significant moderate positive correlation between years of experience in nursing and level of
knowledge about delirium recognition (r=0.57, p <.001).There was a significant strong positive correlation
between years of experience in ICU and level of knowledge about delirium recognition (r=0.73, p <.001).

3.6 Nurses’ Educational Level and the Level of Knowledge about Delirium Recognition

Nurses holding MSN have significantly higher levels of knowledge regarding delirium recognition compared to
those with BSN; (mean + SD, 60.28 + 16.86 vs. 53.0 + 12.18, P <.005).
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3.7 Reading and Level of Knowledge about Delirium Recognition

Nurses who read about delirium were more capable to recognize it than those who did not (mean £ SD, 52.89 +
15.98 vs. 46.41 + 15.38, P <.005).

4. Discussion

Although most studies about delirium recognition were conducted in Western countries, the general features of
delirium are universal in all cultures, regardless of the particular patient and HCWs. Nobody questions the
essential role of nursing in diagnosing and treating delirium as the main front-line workers who spend most of their
time with patients. Thus, nurses should be Knowledgeable and confident about delirium recognition.

Unfortunately, the results of this study showed that nurses lack sufficient basic knowledge to detect delirium in
ICU. This result is consistent with previous studies about the same topic (Nidsaet al., 2015; Christensen, 2014;
Varghese, Macaden, Premkumar, Mathews, & Kumar, 2014; Hamdan-Mansour et al., 2010). In Jordan, the reasons
behind that might be: a) the fluctuating nature of delirium (hyperactive, hypoactive, and mixed); b) lack of
education about delirium in the nursing undergraduate programs; c) lack of the application of delirium assessment
tools in the ICUs; d) depending on experience as a basis to diagnose delirium; and e) the level of importance
attached to delirium by the ICU nurses.

ICU nurses are usually busy focusing on the physiological status and hemodynamic stability of their patients. Thus,
in terms of delirium they are more attuned to familiarity with hyperactive delirium, since they are acutely cautious
about actions that might harm the patient (i.e. pulling arterial line, central line or NGT), which in addition increases
their workload (Christensen, 2014). For this reason, while hyperactive delirium has a chance of detection in ICU,
nearly all hypoactive delirium is unrecognized. Consequently, educational programs are highly recommended to
enhance nurses’ knowledge about different types of delirium. The results of this study showed three outcomes
supporting this idea.

First: Nurses working in academic hospitals have significantly higher levels of knowledge regarding delirium
recognition compared to those working at private hospitals. Frequently, ICUs in academic teaching hospitals in
Jordan have continuous educational programs and didactic-multidisciplinary rounds. These programs sometimes
have discussions about delirium and its recognition, as indicated by nurses. Second: Nurses holding MSN have
significantly higher levels of knowledge regarding delirium recognition compared to those with only BSN. Most
postgraduate nursing programs in Jordan are focusing on critical care or clinical nursing, and their curricula cover
delirium. Undergraduate programs focus on core nursing activities and basic nursing skills, with little material
about delirium. Third: Nurses who read about delirium were more capable to recognize it than those who did not
read. Previous studies ( Donahue, Kazer, Smith, & Fitzpatrick, 2011; Vargheseet al.,2014; Yanamadala, Wieland,
& Heflin, 2013) showed that educational programs and bedside coaching ( El Hussein, Hirst, &Salyers, 2015)
were effective in increasing knowledge, and producing positive changes in staff behaviors, practices and
participant outcomes. These educational programs included information about the eight topics mentioned above
regarding delirium and the screening instruments.

A number of nurses found that the use of delirium screening tools is difficult and confusing. (Christensen, 2014)
Furthermore, there are no protocols implemented in the above mentioned ICUs or a standard method used to assess
delirium (Hamdan-Mansouret al., 2010; Wells, 2012). As a result, ICU nurses depend on their experience to detect
delirium. The results concerning the experience and knowledge regarding delirium recognition are still
controversial. Hamdan-Mansour et al.,(2010) reported that there is no significant relationship between knowledge
and age or years of experience. Donahue et al.,(2011) reported a significant negative relationship between
knowledge and years of experience, which they attributed to resistance to change by experienced nurses.

In this study we found that there is a positive relationship between age, years of experience and knowledge scores.
This might be explained because most of our participants (79%) were young (< 30 years) and do not have long
experience (4.39 £ 4.28), while only some of them (17%) hold master’s degrees. These characteristics might make
the sample less subjective to resistance. Consistent with our findings, Nidsaet al.,(2015) found that nurses who had
previously cared for patients with delirium scored higher in the general delirium knowledge than those who lacked
such experience (p= 0.028). More studies are needed to check the relationship between socio-demographic
variables and professional experience.

Nurses frequently find it difficult to identify the core signs and symptoms of delirium as acute onset and
disorganized thinking (Christensen, 2014). In addition, previous studies (Devlinet al., 2008) about the perception
of nurses on the importance of delirium found that only 3% of the nurses ranked delirium as the most important
condition to evaluate. Accordingly, they rely on doctors' orders to perform this assessment (Eastwood, , Peck,
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Bellomo, Baldwin, & Reade, 2012). This might explain why nurses lack knowledge about delirium assessment and
recognition.

5. Conclusion

Delirium is a widespread disorder in the ICUs. If this syndrome is not managed appropriately or if preventive
interventions are delayed, the patient might deteriorate and become functionally impaired. This could lead to long
term complications and even death. The results of this study showed that Jordanian nurses, as other nurses, lack the
basic knowledge regarding essential characteristics of delirium and its risk factors. Education of nurses in all care
settings is vital and necessary. A special focus should be on the different types of delirium and patients who are at
risk (i.e. elderly). Education can provide nurses the underpinning they need to become more practical in addressing
this under-recognized condition and taking independent nursing actions to improve patient safety.
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