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Abstract T

Objective: Delirium in intensive care units (ICUs) is associated with increased mortality, cognitive decline, prolonged hospitalization and increased
likelihood of discharge to nursing home. Therefore, we aimed to evaluate its prevalence and the associated risk factors in two ICUs.

Materials and Methods: In this cohort study, delirium frequency was evaluated among 100 patients aged 65 and over in the internal medicine and
coronary ICUs of Siileyman Demirel University Faculty of Medicine using the confusion assessment method and daily evaluations during May-June
2015. Cognitive and functional evaluations were performed and socio-demographic and clinical characteristics were recorded.

Results: Overall, delirium prevalence was 15% and it was more common in the internal medicine ICU compared to coronary ICU (52% vs 2.7%). In
univariate analysis, age and Charlson comorbidity index and eight-item “Informant Interview to Differentiate Aging and Dementia" (AD8) scores
were higher and Barthel activities of daily living index, Lawton-Brody instrumental activities of daily living scale and mini-mental state examination
scores were lower in delirious patients. In multivariate logistic regression analysis, Barthel index was the only independent predictor of delirium.
Barthel, Lawton-Brody, mini-mental state examination and AD8 scores were different among patients in the internal medicine ICU and those in
coronary ICU.

Conclusion: Delirium and its risk factors were observed more frequently among internal medicine ICU patients. Moreover, activities of daily living
score was the strongest predictor of delirium risk.

Keywords: Delirium, medical intensive care unit, coronary intensive care unit, activities of daily living, cognition

medication side effect. Therefore, the diagnosis is established
clinically with medical history and examination.

Introduction

Delirium is an acute confusional state characterized by reduced

ability to focus, sustain, or shift attention (1). According to the
fifth edition of the “Diagnostic and Statistical Manual of the
American Psychiatric Association" (DSM-V) (2), it is characterized
by a disturbance in attention and awareness, disturbance that
develops over a short period of time (usually hours to a few
days), an additional disturbance in cognition, evidence from the
history, physical examination or laboratory findings that the
disturbance is a direct physiological consequence of another
medical condition, substance intoxication or withdrawal or a

However, making delirium diagnosis in intensive care units (ICUs)
using these criteria is time consuming and requires comprehensive
education. "Confusion Assessment Method" (CAM) is a structured
tool developed by Inouye et al. (3) in 1990 that enables to
evaluate delirium symptoms stated in DSM-III-R. CAM has been
determined to be the best test in terms of accuracy in a research
comparing 11 bedside instruments to detect delirium presence
(4). According to the meta-analysis by Wei et al. (5), sensitivity
and specificity of CAM were 94% and 89%, respectively.
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Delirium occurs in 14% to 56% of elderly patients during
hospitalization (6) and its prevalence is even higher in the
ICU (7). In ICU, delirium is associated with increased mortality,
increased cognitive decline, prolonged hospitalization
and an increase in the likelihood of discharge to a nursing
home (8). It is known that a day with delirium increases
the hospitalization duration by 20% and mortality by 10%
(9). Therefore, delirium diagnosis and treatment are very
important in ICUs.

Predisposing and precipitant risk factors are in interaction in
delirium development. Predisposing risk factors for delirium
are the characteristics that the patient has at admission
(10). Predisposing risk factors involve age (especially above
70 years), dementia, living in a nursing home, cigarette
and alcohol use, illegal medication use, visual and hearing
disorders, high urea-creatinine levels, history of stroke,
epilepsy, congestive heart failure and depression. Precipitating
factors arise as a consequence of noxious insults or hospital-
related issues. Precipitant factors are infection, sepsis, hypoxia,
metabolic disorders, electrolyte imbalance, malnutrition, hypo-
hyperglycemia, hypo-hyperthyroidism, hypo-hypernatremia,
dehydration, hemodynamic instability, cerebral and vascular
disorders (such as hypertension), head trauma and seizures.
In addition, some pharmacological agents are among the
precipitant factors as well. Adding three or more medications
to the treatment or abrupt withdrawal of continuously used
medications in ICU patients may be triggering factors for
delirium as well (11).

The importance of this subject is explicit as delirium is a clinical
condition affecting important end points such as mortality
and functional condition. Recognizing delirium and using
appropriate approaches may affect the prognosis positively.
In this study, we aimed to detect the delirium prevalence in
patients aged 65 years and older hospitalized in coronary ICU
(CICU) and medical ICU (MICU) using CAM and to analyze the
associated factors.

Materials and Methods

All patients aged 65 and older hospitalized in Siileyman Demirel
University MICU (n=25) and CICU (n=75) between May 2015
and June 2015 were included in this cohort study. The study was
approved by Siileyman Demirel University Faculty of Medicine
Ethics Committee, and informed consent was obtained from the
patients or their relatives (decision no: 202)

Data were collected with a questionnaire. All assessments were
made by a single investigator who is an internist (HY). Data were
collected directly from the patients (n=65) or from the relatives
when the patient was unable to provide information (n=35).
AD8 dementia screening was performed by interviewing the
relatives/caregivers of the patients.
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All assessments except CAM were performed only once at the
time of initial admission to the ICU whereas CAM was performed
daily. The one-time assessments included socio-demographic
characteristics, clinical information, Charlson comorbidity index
(CCI), Barthel activities of daily living (ADL) Index, Lawton-
Brody instrumental ADL (IADL) scale and Mini-mental State
Examination (MMSE); these assessments reflected the current
condition of the patient.

The presence of delirium was assessed with CAM which evaluates
delirium symptoms (3). Delirium is diagnosed when both acute
onset/fluctuating course and inattention are present (features 1
and 2) and at least one of other two features (disorganized thinking
or altered level of consciousness). Validity and reliability studies
of the ICU form of this tool (CAM-ICU) have been performed by
Akinci et al. (12) in 2005. Patients were evaluated daily (including
the weekends) with CAM by one of the investigators (HY). If the
patient meets the delirium criteria with CAM in at least one day,
the patient was considered to have delirium.

The CCI consists of 19 selected conditions that are weighted and
summed to an index on a 0-33 scale. CCl estimates mortality
based on combined age-comorbidity score (13). Increased score
is associated with increased mortality. The CCl is the most
extensively studied comorbidity index and its validity has been
studied in diverse patient groups (14). CCl also appears to be a
valid instrument in predicting mortality and length of stay in
critically ill elderly Turkish patients (15).

Barthel ADL index consists of 10 items of daily life activities
and mobility. Nutrition, ability to transfer from wheelchair to
bed and turn in bed, self-care, bath, walk, climb and descend a
ladder, dress, and bladder and bowel continence are examined.
A score is calculated according to whether the patient receives
help during these activities or not. The highest score is 100
and it means that the individual is completely independent
in physical activities. The lowest score is 0 and it means that
the individual is completely dependent (16). The validity and
reliability of the Turkish version of the Barthel ADL index was
assesed by Kiictikdeveci et al. (17) in patients with stroke and
spinal cord injury.

Lawton-Brody IADL index examines eight instrumental daily
life activities; using the phone, shopping, preparing food,
laundering, house cleaning, using transportation, taking the
responsibility for own medications and handling finances. A
modified scoring of the Lawton-Brody IADL index was used by
giving points between 0 and 3 to each activity with a total score
of 24 points instead of assigning a score of 0 or 1 for each
activity with a total score of 8 points in the original version (18).
Individuals who perform activities independently take 3 points,
those who get help during the activities take 1 or 2 points and
those who cannot participate in the activity at all take O points.
A greater score indicates greater ability to perform IADL.
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AD8 dementia screening interview is an informant based
short and sensitive measure which consists of eight items and
discriminates the individuals with and without dementia in
a valid and reliable manner. It shows equal reliability in both
face to face and phone interviews (19). The informant (such
as a spouse or caregiver) is asked to rate the patient according
to eight questions pertaining to cognitive function (the ADS8).
Turkish validation-reliability study of AD8 had not been
performed as of May 2015, when our study was conducted. We
used a modified version of Dr. Cenk Akbostanci's translation of
the questionnaire by courtesy of the authors. Recently Usarel et
al. (20) published the validity and reliability assessment of ADS.
Unfortunately, our study utilized an unvalidated translation.
Nevertheless, a score of >2 is considered as a further evaluation
criterion in terms of dementia (19). In our study, both total AD8
score and AD8 score of >2 have been examined in terms of their
relation with delirium.

MMSE is the most commonly used cognitive test in clinical
practice in USA (21). MMSE tests various cognitive functions
such as orientation, memory, attention, calculation, language
and visuospatial abilities. Maximum score in MMSE is 30. A
score under 24 indicates an impairment in cognitive function.
There are two versions of the MMSE test for educated and
illiterate patients. The validation and reliability of MMSE test in
mild dementia diagnosis in a Turkish population who attended
school for at least five years was performed by Giingen et al.
(22) in 2002. The validation and reliability study of MMSE for
the illiterate was performed by Babacan-Yildiz et al. (23) in
2015.

Statistics

Data was analyzed using SAS 9.4, p<0.05 was considered
significant. In descriptive analyses, mean and standard
deviations are presented for continuous variables with normal
distribution, median (range) for continuous variables with non-
normal distribution and number (n) and percentages (%) for the
categorical variables. Characteristics were compared between the
patients hospitalized in MICU and CICU and between the patients
who developed and did not develop delirium.

In group comparisons (MICU vs CICU and the patients who
developed delirium vs the ones who did not), “independent
samples t-test" was performed for the continuous variables
with normal distribution and “"Mann-Whitney U test" for the
continuous variables with non-normal distribution. Chi-square
test was performed to compare the categorical data and
proportions; Fisher exact test was performed when the lowest
expected value in any cell of 2x2 crosstabs was below 5.

Multivariate logistic regression analysis was performed to
determine the factors predicting the likelihood of experiencing
delirium independently. All factors listed in tables 1-2 were

taken into consideration when the multivariate model was
established. A stepwise model selection algorithm was used
with two obligatory variables (age and ICU) selected a priori
and forced into the model. The stepwise approach was preferred
because of the small sample size and large number of variables.
The significance level for entering and staying in the model was
0.05.

Results

Delirium prevalence was 15% in all patients in our research
group, 52% in MICU and 2.7% in CICU using CAM.

Comparison of patient characteristics hospitalized in MICU
(n=25) and CICU (n=75) are shown in Table 1. In one-by-one
comparisons, MICU patients had higher CCl score and higher
ADS8 total score at admission and lower Barthel ADL score, lower
Lawton-Brody IADL score and lower MMSE score at admission
compared to those of CICU patients.

Comparison of patient characteristics for those who developed
delirium (n=15) and who had not (n=85) are shown in Table 2. In
one-by-one comparisons, the patients who developed delirium
had higher age, higher CCI score and higher AD8 total score at
admission and lower Barthel ADL score, lower Lawton-Brody
IADL score and lower MMSE score at admission compared to the
ones without delirium.

The multivariate logistic regression analysis is shown in Table
3 with the respective odds ratio, 95% confidence interval, and
p values. Among the examined factors, only Barthel ADL index
could predict delirium development independently. Increased
Barthel score (i.e. better functional status) is associated with
lower delirium risk (Odds ratio <1).

Discussion

When CAM was used to determine the delirium prevalence, a
significantly higher prevalence was detected in MICU (52%)
compared to CICU (2.7%). In our study, the delirium prevalence
detected in MICU was close to the rates reported in the literature.
For instance; Limpawattana et al. (24) detected delirium in 44.4%
of 99 patients aged >65 who were hospitalized in a Medical Faculty
ICU in Thailand. We could not find any study comparing delirium
prevalence in coronary and internal medicine ICUs in the literature.
When different studies are evaluated, delirium prevalence seems
to be lower than that of MICU in CICU studies, in parallel with our
study (24,25). In addition, all CICU delirium rates we could find
(16%-48%) seem higher than the rates observed in CICU in our
study (2.7%) (25-27).

The reasons for the lower prevalence of delirium in our
CICU is unclear at this point as we have not collected data
on specific patient subpopulations or predisposing medical
interventions. For instance, specific patient groups such as
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patients with advanced heart failure, patients on mechanical
ventricular support devices, patients treated by transcatheter
aortic valve replacement and survivors of cardiac arrest
present with increased complexity and are at increased risk
of delirium in CICU (28). It is also possible that there may
be a lower prevalence of interventions that predispose to
delirium such as use of indwelling catheters in CICU. These
factors remain to be explored in future studies. Nevertheless,
it is observed that frequency of many characteristics known
to be risk factors for delirium are different in MICU and CICU.
CCI, Barthel ADL, Lawton-Brody IADL, MMSE and AD8 scores
at admission are the most remarkable ones among these
differences.

Number one cause of admission was coronary artery disease in
CICU patients (82.7%) whereas number one cause of admission
in MICU was sepsis and infection (28%) (Table 2). Studies
on the causes of admission to MICU report also respiratory
problems as a major cause. A MICU study has reported that
47.7% of 44 patients who developed delirium had pneumonia
and other respiratory problems, 18.8% had sepsis, 11.3% had
heart diseases (24). Similarly, sepsis was the most frequent
cause of admission to our MICU, however, respiratory problems
were less frequent and this is due to the lack of ventilation
support in our MICU.

The most important and the only independent predictor for
delirium in our study is the Barthel ADL score. When age, CCl,
Lawton-Brody IADL score, MMSE score and AD8 total score at
admission were examined individually, they were found to be
associated with delirium presence, however, these factors were
not significant in multivariate analysis. Our small sample size can
explain the inability to detect some important relationships. Also,
in hospitalized elderly Turkish patients, Barthel ADL score as well
as IADL and MMSE scores were detected to be low in patients
with delirium consistent with findings of our study (29).

In our study, mean age of patients with delirium was higher
than that of patients without delirium. This result is consistent
with the literature (24,25,29).

In our study group, CCl score of patients who developed
delirium was higher compared to the ones without delirium
and CCl score of patients in MICU was found to be higher than
that of the patients in CICU. In other words, there are more
patients with comorbid conditions in MICU and among those
who had delirium. In the literature, CCl score of patients who
developed delirium is higher than that of patients without
delirium in keeping with our findings (30). This demonstrates
that individuals with more concomitant comorbid diseases have
more tendency to develop delirium.

Table 1. Comparison of characteristics of patients hospitalized in MICU and CICU

Variable | Totaln=100 |  MICUn=25 CICU n=75
Delirium Yes, n (%) 15 (15%) 13 (52%) 2 (2.7%) <0.001
No, n (%) 858 (85%) 12 (48%) 73 (97.3%)
Mean age + SD 75.947.3 78.1£7.8 75.1+£7.1 0.073
Mean BMI + SD 27.2+45.1 26.8+6.0 27.3+4.9 0.665
Gender Female, n (%) 45 (45%) 13 (52%) 32 (42.7%) 0.417
Male, n (%) 55 (55%) 12 (71%) 43 (57.3%)
Mean number of medications + SD 6.5+2.3 5.6+3.2 6.8+1.8 0.079
Mean CCl score + SD 5.3+1.9 6.2+2.1 5.0+1.7 0.005
Median Barthel ADL score (range) 65 (0-100) 20 (0-70) 65 (15-100) <0.001
Median Lawton-Brody IADL score (range) 7 (0-24) 0(0-13) 8 (0-24) <0.001
Median MMSE score (range) 23.5 (0-30) 11 (0-30) 25 (5-30) <0.001
Possible dementia Yes, n (%) 66 (66%) 20 (80%) 46 (61.3%) 0.088
(AD8>2) No, n (%) 34 (34%) 5 (2090) 29 (38.7%)
Median AD8 total score (range) 4 (0-8) 6 (0-8) 3(0-8) 0.007
Living with whom With spouse, n (%) 57 (579%) 9 (36%) 48 (64%) 0.014
With relatives, n (%) 27 (27%) 13 (52%) 14 (18.7%) 0.001
Alone, n (%) 15 (15%) 3 (120%) 12 (16%) 0.755
With caregiver, n (%) 1 (%1) 0 (0%) 1 (1.3%) 1.000
Hospitalization due to sepsis and infection, n (%) 7 (7%) 7 (289%) 0 (0%) <0.001
Hospitalization due to CAD, n (%) 62 (62%) 0 (0%) 62 (82.7%) <0.001
BMI: Body mass index, CCl: Charlson Comorbidty index, ADL: Activities of daily living, IADL: Instrumental activities of daily living, MMSE: Mini-mental status examination, MICU:
Medical intensive care unit, CICU: Coronary intensive care unit, CAD: Coronary artery disease, SD: Standard deviation
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Although it is not statistically significant (p=0.067), there
seems to be a higher proportion of patients with AD8 score
>2 in the delirious group (86.7% vs 62.4%). On the other
hand, total AD8 score was significantly higher in patients who
developed delirium compared to those who had not (Table 2).
Furthermore, MMSE score was lower in patients with delirium
compared to the ones without delirium (6 vs 22). However,
none of our cognitive assessment parameters were significant
in multivariate analysis. Nevertheless, many studies in the
literature show that dementia is a risk factor for delirium,
and patients with delirium have higher rates of cognitive
dysfunction and dementia. (7,24,29,30).

Another finding was that living with the spouse was
significantly less prevalent in delirious patients whereas living
with relatives was significantly more prevalent. Neither of the
two factors was significant in multivariate analysis. It has been
reported previously that being married is associated with better
health and lower mortality (31) but increased delirium severity
(32). Our findings suggest that living with the spouse may be
protective against delirium. This may be an interesting topic for
further research.

Mean number of medications at admission was not different
among patients with and without delirium (6.6 vs 6.5) and
this factor was not different among patients with and without
delirium, when analyzed separately for patients in MICU and
CICU (analysis not shown). Nevertheless, it is known that the
number of medications and use of particular medications are
risk factors for delirium development (24).

Study Limitations

Our study diverges from other delirium prevalence studies in that
it revealed the characteristics of geriatric patients in different
ICUs simultaneously. Other strong aspects of our study are
evaluation of delirium development not only during admission
but also during the whole stay in ICU and interviews performed
by a single interviewer in a standardized manner. There are
several limitations of this study. First, this is an observational
study and the associations can't be interpreted to infer causality.
Though the study had a prospective cohort design, the data was
recorded to yield prevalent but not incident delirium. In other
words, we do not distinguish whether the patient was delirious
on admission or it developed later on during their ICU stay.
Because the study period covered only 2 months, the sample

Table 2. Comparison of characteristics of patients with and without delirium

Variable

Delirium (-)
n=85

Delirium (+)
n=15

p value

Mean age + SD 79.6+8.4 75.2+7.0 0.030

Mean BMI + SD 26.2+6.4 27.3+4.9 0.441

Gender Female 10 (66.7%) 35 (41.2%) 0.067
Male 5 (33.3%) 50 (58.8%)

Unit MICU, n (%) 13 (86.7%) 12 (14.1%) <0.001
CICU, n (%) 2 (13.3%) 73 (%85.9)

Mean number of medications + SD 6.6+2.8 6.5+2.2 0.842

Mean CCI score + SD 6.7+2.3 5.0+1.7 0.001

Median Barthel ADL score (range) 0 (0-65) 65 (0-100) <0.001

Median Lawton-Brody IADL score (range) 0 (0-4) 8 (0-19) <0.001

Median MMSE score (range) 3 (0-25) 24 (5-30) <0.001

Possible dementia (AD8 >2) Yes, n (%) 13 (86.7%) 53 (62.4%) 0.067
No, n (%) 2 (13.3%) 32 (37.6%)

Median AD8 total score (range) 7 (0-8) 3 (0-8) 0.001

Living with whom With spouse, n (%) 4 (26.7%) 53 (62.4%) 0.010
With relatives, n (%) 8 (53.3%) 19 (22.4%) 0.024
Alone, n (%) 3 (20%) 12 (14.1%) 0.694
With caregiver, n (%) 0 (0%) 1 (%1.2) 1.000

Hospitalization due to sepsis and infection Yes, n (%) 6 1 <0.001
No, n (%) 9 84

Hospitalization due to CAD Yes, n (%) 2 60 <0.001
No, n (%) 13 25

BMI: Body mass index, CCl: Charlson Comorbidty index, ADL: Activities of daily living, IADL: Instrumental activities of daily living, MMSE: Mini mental status examination, MICU:

Medical intensive care unit, CICU: Coronary intensive care unit, CAD: Coronary artery disease, SD: Standard deviation
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Table 3. Predictors of Delirium Risk-multivariate Logistic
Regression Analysis (n=100)

Risk Factor

p value (0]
(95% CI Lower-Upper Limit)

0.99 (0.86-1.14)
Service/Unit (CICU) 0.647 0.56 (0.05-6.78)
Barthel ADL score <0.001 0.91 (0.86-0.96)

ADL: Activities of daily living, CICU: Coronary intensive care unit, OR: Odds ratio, ClI:
Confidence interval

Age 0.867

size is small. Another limitation is that some assessment tools
we used have not been validated in the Turkish population (i.e.
Lawton-Brody IADL index) and some have been validated only
after our study have been conducted (i.e. AD8) (20).

Conclusion

Delirium rate is higher in MICU compared to CICU of a university
hospital as expected (52% vs 2.7%). It is also seen that many
risk factors associated with delirium are more common in MICU
compared to CICU. Although factors such as age, CCl score,
Barthel ADL score, Lawton-Brody IADL score, MMSE score
and total AD8 score are different among patients with and
without delirium, ADL score is the only independent predictor
of delirium. Larger studies will be helpful in determining the
risk factors in more detail. Nevertheless, a thorough follow-up
of patients especially with restricted ADL in ICUs can be useful
in early recognition of delirium which confers a high risk of
mortality and morbidity.
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