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PRE-DELIRIC (PREdiction of DELIRium in ICU 
Patients) Deliryum Öngörme Modelinin Genel Yoğun 

Bakım Ünitelerinde Kullanılabilirliğinin Değerlendirilmesi

ABSTRACT Objective: The purpose of this methodological study was to perform the adaptation 
and validation of the “PRE-DELIRIC Score” delirium prediction model in Turkey in patients 
hospitalized in the intensive care unit. 
Materials and Methods: The research was conducted on 172 patients treated in the intensive 
care units of training and research hospital between October 2019 and April 2020. The data were 
collected with (1) a data collection form for the participants’ descriptive characteristics, (2) the 
PRE-DELIRIC Score, and (3) the Confusion Assessment Method for the ICU (CAM-ICU). ROC 
analysis and diagnostic screening tests were used to determine the cut-off point according to the 
groups. The sensitivity and specificity of the scores were calculated. Significance was evaluated 
at the p<0.05 level.
Results: A statistically significant relationship was found between the cut-off point obtained for 
the PRE-DELIRIC Score (≥7.58%) and the groups (p= 0.003). The risk of being CAM-ICU-positive 
was 7.404 times higher in patients with a PRE-DELIRIC score of 7.58 or more (OR: 7.404; 95% CI: 
1.638-33.469). The area under the ROC curve was 64.9% (95% CI: 0.538-0.760), and the standard 
error was 5.6% (p=0.044).
Conclusion: The PRE-DELIRIC score yielded reliable results in this study. It appears significant 
for patients with a likelihood of developing delirium in the intensive care unit, and its use is 
recommended as a functional score that is easily applied and calculated. 
Keywords: Critical care, PRE-DELIRIC, delirium, model

ÖZ Amaç: Metodolojik tipteki bu çalışma, yoğun bakım ünitesinde yatan hastalarda “PRE-DELIRIC 
Skoru” deliryum tahmin modelinin Türkiye’ye uyarlanması ve geçerliliğinin sağlanması amacıyla 
yapılmıştır.
Gereç ve Yöntem: Araştırma, Ekim 2019-Nisan 2020 tarihleri arasında bir eğitim ve araştırma 
hastanesinin yoğun bakım ünitelerinde tedavi gören 172 hasta ile yapılmıştır. Veriler, (1) katılımcıların 
tanımlayıcı özelliklerine yönelik bilgi formu, (2) PRE-DELIRIC Skoru ve (3) Konfüzyon Değerlendirme 
Formu (CAM-ICU) ile toplanmıştır. Gruplara göre kesme noktasını saptamada ROC analizi ve 
tanı tarama testleri kullanıldı. Skorun duyarlılık ve özgüllük özelliği hesaplandı. Anlamlılık p<0.05 
düzeyinde değerlendirildi.
Bulgular: Delirium (PRE-DELIRIC) Skoru için elde edilen kesme noktası (≥%7,58) ile gruplar arasında 
istatistiksel olarak anlamlı ilişki saptanmıştır (p= 0,003). Delirium (PRE-DELIRIC) Skoru 7,58 ve 
üzerinde olan olgularda CAM-ICU pozitif olma riski 7,404 kat fazladır ((OR: 7.404; %95 GA: 1.638-
33.469). ROC eğrisi altında kalan alan ise, %64.9 (%95 CI: 0.538-0.760) ve standart hata %5.6 
(p=0.044) olarak saptanmıştır.
Sonuç: Bu çalışmada, PRE-DELIRIC skorunun güvenilir sonuçlara sahip olduğu bulundu. Yoğun 
bakımlarda deliryum gelişmesi olası olan hastalar için önemli olduğu görülmekte, uygulaması ve 
hesaplaması kolay kullanışlı bir skor olarak kullanımı önerilmektedir. 
Anahtar Kelimeler: Yoğun bakım, predeliric, deliryum, model
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Introduction

Delirium is a neuropsychiatric disorder characterized 
by impaired consciousness, distraction, and disorganized 
thinking (1). It can be seen at rates of up to 80% in intensive 
care patients and causes increased morbidity and mortality, 
prolonged duration of mechanical ventilation and intensive 
care unit stay, and long-term cognitive impairment (2,3). 

Although various organic factors can lead to delirium, 
there is no laboratory test available to confirm its presence. 
The condition can often be overlooked if attempts are made 
to diagnose patients with clinical data (4). The standard 
methods of obtaining a general medical, psychiatric and 
neurological history and conducting a physical examination 
are required for diagnosis. Final diagnosis is based on 
evaluating the findings obtained through interviews. Several 
different scales have been developed for the screening, 
diagnosis and grading of symptoms. Proper diagnosis 
requires periodic evaluation of the diagnostic criteria and 
knowledge of the patient’s initial mental state (5). The most 
common methods used for the evaluation of delirium are the 
Confusion Assessment Method for the Intensive Care Unit 
(CAM-ICU) (6) and the Intensive Care Delirium Screening 
Checklist (7). Delirium has been detected at a rate of 30-70% 
in intensive care patients using these methods (8). 

Appropriate interventions are extremely important in 
preventing delirium. According to the guidelines on pain, 
agitation and delirium management (9), the application of 
non-pharmacological methods is highly recommended for 
the prevention of delirium but the evidence supporting 
pharmacological approaches is inadequate. In addition, the 
implementation of such interventions is time consuming 
and involves a significant increase in workload. Various 
prediction models that can help identify high-risk patients 
have therefore been developed (4). The PREdiction of 
DELIRium in ICu patients (PRE-DELIRIC), one such model, 
has been validated in various intensive care units (ICUs) and 
reported to be useful (10). This model was developed based 
on the results of a systematic review in which risk factors 
for delirium were investigated (11). The model estimates the 
development of delirium within 24 hours after admission 
to the ICU based on a calculation involving 10 risk factors 
capable of causing delirium development and that are 
objectively and precisely defined. This model for predicting 
the risk of delirium (4,12,13), was also used in a recent study 
from Turkey but with no evaluation of the model’s predictive 
ability for this condition (14).

The purpose of this methodological study was to evaluate 

the applicability of the “PRE-DELIRIC Score” delirium 

prediction model in general ICU patients.

• Is the PRE-DELIRIC score confidental?

• Can it be used in the intensive care unit?

Materials and Methods

The purpose of this methodological study was to perform 

the adaptation and validation of the PRE-DELIRIC score 

delirium prediction model in Turkey in patients hospitalized 

in the ICU.

The study was conducted with patients who were treated 

in the ICUs of a training and research hospital between 

October 2019 and April 2020. 

Participants

Patients who were hospitalized and treated for more 

than 24 hours in the general ICU, aged 18 years or older, 

with no history of chronic alcoholism, dementia, or delirium, 

who were not pregnant or breastfeeding, who had no 

communication problems, with Richmond Agitation Sedation 

Scale (RASS) values of +4 to -2, and for whom consent to 

participate was obtained from a relative were included in 

the study. One hundred eighty-nine 189 cases were initially 

included, although the study was eventually conducted 

with 172 patients since eight cases were excluded due to 

dementia, three due to history of delirium, one due to history 

of alcoholism, and five for being aged under 18.

Study Procedure

The data were collected using a data collection form 

for the participants’ descriptive characteristics, the PRE-

DELIRIC Score, and the Confusion Assessment Method for 

the ICU (CAM-ICU). Data collection took place during the 

study period and was performed by a physician and a nurse, 

who were also involved as researchers. In this study, the 

patient who was delirium negative at admission should have 

been included. The general data were collected in the first 

24 hours. Data on the diagnostic and clinical characteristics 

were obtained from the patients’ relatives and patient charts. 

Data on the clinical course were also collected within the 

first 24 hours. 

The data collection form for the descriptive characteristics 

of the subjects was created by the researchers after reviewing 

the relevant literature (9,15-17). The form includes 19 questions 

regarding socio-demographic data and clinical characteristics.
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Measures

PRE-DELIRIC Score

The PRE-DELIRIC Scoring System developed by van 

den Boogaard et al. (2014) considers the age, APACHE II 

score, blood urea level, amount of morphine used, sedation 

use, metabolic acidosis, coma state, infection, planned/

emergency intensive care admission, and the reason for 

hospitalization to provide a score (10). A pre-delirium score 

≥50 is reported to be associated with a high incidence of 

delirium. The scoring system is used within the first 24 

hours after admission to the ICU. The blood results were 

obtained from the patient’s medical chart by the researchers 

and recorded in the questionnaire. The PRE-DELIRIC score 

was determined within the first 24 hours after admission to 

the ICU in this study. 

Once the scale had been independently translated into 

Turkish by three translators consisting of an English teacher, 

an English language linguistic specialist, and a medical 

doctor proficient in English language, the translators agreed 

on a common text in terms of the appropriateness and 

comprehensibility of translations. The scale thus obtained was 

then translated back into English by three English teachers. 

No change in meaning was determined in the backtranslated 

scale compared to the original English document and the 

form was finalized after preliminary administration to five 

intensive care nurses and 10 patients. The PRE-DELIRIC 

Scoring System does not include intercultural differences 

since it is based on objective criteria and not on patient 

statements or interpretation. The risk factors including these 

objective data have the same meaning in all languages and 

cultures. Determining content validity by eliciting an expert 

opinion was therefore not required for the PRE-DELIRIC 

score.

CAM-ICU

This scale is in common use and is reported to provide 

the best compliance with DSM IV criteria (16). It was 

developed by Ely et al. (2001) (6). The Turkish language 

reliability and validity study was performed by Akıncı et al. 

(2005) and the scale was found to have an acceptable level 

of sensitivity (65-69%), together with perfect specificity 

(97%) and reliability (Kappa=0.96) (18). The scale consists 

of four subcategories consisting of changes in the patient’s 

state of consciousness, attention disorder, impaired thought 

process, and level of consciousness. Sub-categories are not 

taken into account and a conclusion is reached in the form 

of the “presence” or “absence” of delirium according to 
the answers to the scale questions. All the first and second 
category answers must be negative, and one of the third 
and fourth categories must be present as a condition for 
the “presence” of delirium. This scale can be applied to all 
intensive care patients aged over 18 who are not comatose 
and who are able to communicate. It is recommended that 
the scale be completed within 24 hours admission to the ICU. 
A repeat evaluation is performed during the day in case of 
any change in the patient’s condition. Otherwise evaluation 
once a day is appropriate. CAM-ICU was measured within 24 
hours after admission to the ICU in this study.

Local ethics committee approval (Decision no: 2019-
SBEK-08) was obtained from the institution where the study 
was conducted in addition to consent from the patients 
who were included in the study with the permission of the 
relevant institution. Written permission for the use of the 
PRE-DELIRIC score was obtained by e-mail from van den 
Boogaard. 

Statistical Analysis

The NCSS (Number Cruncher Statistical System) 2007 
(Kaysville, Utah, USA) software program was used for the 
statistical analysis. Mean, standard deviation, median, 
frequency, ratio, minimum and maximum values were 
used while evaluating the study data and the compliance 
of the data with a normal distribution was assessed using 
the Shapiro-Wilk test and graphical evaluations. “Student’s 
t-test” was used for comparisons of normally distributed 
variables between the two groups and the “Mann-Whitney 
U” test for comparisons of variables without normal 
distribution. ROC analysis and diagnosis screening tests 
were used to determine the cut-off point according to the 
groups. The sensitivity and specificity characteristics of the 
score were calculated. Significance was evaluated at the 
p<0.05 level. 

Results

The study was completed with 172 patients. CAM-ICU 
measurement revealed that 90.1% (n= 155) of the patients 
were negative and 9.9% (n= 17) positive for delirium. The 
age range of the subjects was 35-94 years and the mean age 
was 72.94±13.99 years. The mean age (p= 0.036) and the 
cerebrovascular event (CVE) incidence rate (p= 0.036) of the 
patients who were positive on CAM-ICU were statistically 
significantly higher than those who were negative. No 
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statistically significant difference was found between the 

groups in terms of the other variables (p>0.05) (Table 1). 

Patients who were positive on the CAM-ICU required 

statistically significantly more physical restriction (p= 0.07) 

and developed more pressure ulcers (p= 0.001) than those 

who were negative. Statistically significantly larger amounts 

of sedatives were required for patients who were negative 

on the CAM-ICU than those who were positive (p= 0.017). 

A statistically significant difference was found between the 

groups in terms of the form of discharge from intensive 

care (p= 0.047) and those who died were usually negative 

while those who were transferred were usually positive. No 

statistically significant difference was found between the 

groups in terms of the other variables (p>0.05) (Table 2). 

The 1st PRE-DELIRIC score of the patients who were 

negative on CAM-ICU was 3.9-11.9 with a mean value of 

7.85±1.91. The 1st PRE-DELIRIC score of the patients who 

were positive for CAM-ICU was 6.7-14.9 with a mean value 

of 9.04±2.09 (Figure 1). A statistically significant difference 

was found between the 1st PRE-DELIRIC scores of the 

CAM-ICU negative and positive groups (p= 0.017), and the 

scores of the positive patients were higher than the negative 

patients. An increase of one unit in the PRE-DELIRIC scores 
increased the risk of CAM-ICU positivity 1.358 times (OR: 
1.358; 95% CI: 1.047-1.761) (Table 3).

Determining the Cut-off Point for PRE-DELIRIC Scores 
Based on CAM-ICU Status

A statistically significant difference was found between 
the 1st PRE-DELIRIC scores of the CAM-ICU negative and 
positive patients (p= 0.017), with the CAM-ICU positive 
patients having higher scores (Table 3). Based on this 
significance, the cut-off point for the PRE-DELIRIC score 
was calculated. ROC analysis and diagnostic screening tests 
were used to determine this cut-off point by group. The cut-
off point for the PRE-DELIRIC score was 7.58. This PRE-
DELIRIC score cut-off value exhibited sensitivity of 88.24%, 
specificity of 49.68%, a positive predictive value of 16.13%, 
a negative predictive value of 97.47%, and accuracy of 
53.49% (Table 4). The area under the ROC curve was 64.9% 
(95% CI:0.538-0.760) and the standard error was 5.6% 
(p=0.044) (Figure 2).

A statistically significant relationship was found between 
the cut-off point obtained for the PRE-DELIRIC score 
(≥7.58%) and the groups (p= 0.003). The risk of CAM-ICU 

Table 1. Evaluation of descriptive features according to CAM-ICU status

Total
CAM-ICU

p
Negative(n=155) Positive (n=17)

Age (years)
Min-Max (Median) 35-94 (77) 35-94 (74) 66-94 (84)

a0.006**
Mean±SD 72.94±13.99 71.98±14.18 81.65±8.12

Gender
Female 90 (52.3) 80 (51.6) 10 (58.8)

c0.572
Male 82 (47.7) 75 (48.4) 7 (41.2)

BMI (kg/m2)
Min-Max (Median) 17.2-40 (25) 17.2-40 (25) 19.5-28.3 (24.6)

a0.595
Mean±SD 24.88±3.64 24.93±3.74 24,44±2,59

Chronic disease status 149 (86.6) 133 (85.8) 16 (94.1) d0.475

Chronic disease type †

Hypertension 95 (55.2) 88 (56.8) 7 (41.2) c0.220

Diabetes 42 (24.4) 39 (25.2) 3 (17.6) d0.766

Chronic heart failure 50 (29.1) 47 (30.3) 3 (17.6) d0.401

Chronic arterial failure 8 (4.7) 8 (5.2) 0 (0) d1.000

COPD 24 (14.0) 22 (14.2) 2 (11.8) d1.000

Asthma 2 (1.2) 1 (0.6) 1 (5.9) d0.188

Alzheimer Disease 2 (1.2) 1 (0.6) 1 (5.9) d0.188

Cerebrovascular Attack 14 (8.1) 10 (6.5) 4 (23.5) d0.036*

Use Cigarette – 

Alcohol
18 (10.5) 18 (11.6) 0 (0) d0.222

aStudent t-test, bMann-Whitney U test, cPearson chi-square test, dFisher’s Exact test, *p<0.05, **p<0.01 †More than one chronic disease



 

Sayılan et al. Evaluation of the PRE-DELIRIC Model in Intensive Care Units in Turkey 

Table 2. Distribution of some descriptive characteristics of patients according to CAM-ICU status

Total n (%)
CAM-ICU

p
Negative (n=155) Positive (n=17)

Coming to intensive 
care

Emergency room 147 (85.5) 131 (84.5) 16 (94.1)
d0.473

Clinic 25 (14.5) 24 (15.5) 1 (5.9)

Reason for 
hospitalization

Surgery 19 (11.0) 18 (11.6) 1 (5.9)

e0.977
Medical 134 (77.9) 118 (76.1) 16 (94.1)

Trauma 11 (6.4) 11 (7.1) 0 (0)

Neurosurgery 8 (4.7) 8 (5.2) 0 (0)

Feeding type

Enteral 97 (56.4) 86 (55.5) 11 (64.7)

e0.668

Parenteral 48 (27.9) 43 (27.7) 5 (29.4)

Oral 17 (9.9) 16 (10.3) 1 (5.9)

Enteral+Parenteral 4 (2.3) 4 (2.6) 0 (0)

Parenteral+Oral 6 (3.5) 6 (3.9) 0 (0)

Physical restriction status 70 (40.7) 58 (37.4) 12 (70.6) c0.017*

Drain-Tube-Ostomy status 117 (68.0) 104 (67.1) 13 (76.5) c0.431

Drain-Tube-Ostomy 
type (n=117)

Drain 13 (11.1) 13 (12.5) 0 (0)

e0.671

Tube 84 (71.8) 72 (69.2) 12 (92.3)

Ostomy 6 (5.1) 6 (5.8) 0 (0)

Drain+Tube 8 (6.8) 7 (6.7) 1 (7.7)

Tube+Ostomy 5 (4.3) 5 (4.8) 0 (0)

Drain+Tube+Ostomy 1 (0.9) 1 (1.0) 0 (0)

Catheter status 171 (99.4) 154 (99.4) 17 (100) d1.000

Catheter type 
(n=171)

SVC 3 (1.8) 3 (1.9) 0 (0)

e0.868
SVC+Foley 24 (14.0) 21 (13.6) 3 (17.6)

PVC+Foley 100 (58.5) 91 (59.1) 9 (52.9)

SVC+PVC+Foley 44 (25.7) 39 (25.3) 5 (29.4)

Pressure ulcer status 45 (26.2) 34 (21.9) 11 (64.7) d0.001**

Pressure ulcer phase 
(n=45)

Phase 1 8 (17.8) 5 (14.7) 3 (27.3)

e0.540
Phase 2 33 (73.3) 26 (76.5) 7 (63.6)

Phase 3 3 (6.7) 2 (5.9) 1 (9.1)

Phase 4 1 (2.2) 1 (2.9) 0 (0)

MV status 68 (39.5) 64 (41.3) 4 (23.5) c0.155

MV type (n=68)
Invasive 59 (86.8) 57 (89.1) 2 (50.0)

d0.082
Non-Invasive 9 (13.2) 7 (10.9) 2 (50.0)

Invasive MV time 
(day) (n=59)

Min-Max (Median) 1-24 (6) 1-24 (6) 3-4 (3.5)
b0.164

Mean±SD 8.54±6.30 8.72±6.34 3.50±0.71

Non-Invasive MV 
time (day) (n=9)

Min-Max (Median) 2-12 (3) 2-12 (2) 3-3 (3)
b0.533

Mean±SD 3.78±3.23 4.00±3.70 3.00±0

Sedation status 54 (31,4) 53 (34.2) 1 (5.9) c0.017*

Sedation time (day) 
(n=54)

Min-Max (Median) 1-30 (6) 1-30 (6) 3-3 (3)
b0.332

Mean±SD 8.78±7.62 8.89±7.65 3.00±0
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positivity was 7.404 times higher in patients with a PRE-
DELIRIC score of 7.58 or more (OR:7.404; 95% CI:1.638-
33.469). An increase of 5% or more in the PRE-DELIRIC 
score exhibited sensitivity of 100%, a specificity of 6.45%, 
a positive predictive value of 10.49%, a negative predictive 
value of 100%, and accuracy of 15.70%. An increase of 10% 
of more in the PRE-DELIRIC score exhibited sensitivity of 
29.41%, a specificity of 29.41%, a positive predictive value 

of 17.85%, a negative predictive value of 91.67%, and 
accuracy of 79.65%. 

Discussion

We investigated the applicability of the PRE-DELIRIC 
model in intensive care, and the sensitivity of the model 
in predicting delirium with various physical and medical 
parameters compared with the CAM-ICU, the current gold 
standard. 

The rate of development of delirium in this study was 
(9.9%). The reported delirium rate in intensive care units 
ranges widely, from 10% to 80%, and it is important to 
obtain a measurement that can easily detect delirium, 
since this is vital for follow-up, treatment, and care (19-21). 
Delirium development is affected by many factors, and its 
prediction and prevention will make it possible to reduce the 
rate of disorders capable of leading to mortality and morbidity 
(14). There is evidence that delirium increases the length 
of hospital stay, exacerbates the risk of transmission of in-
hospital infections, and puts the patient at risk of pressure 
ulcers and injuries (22-24).

CAM-ICU exhibited sensitivity of 88.24% (95% 
confidence interval ([CI] 0.538-0.760) in this study and 
specificity of 85.16%. In their prospective, observational 
study, Guenther et al. (2021) determined a risk of delirium of 

CAM-ICU 2. 
measurement 

Negative 91 (52.9) 85 (54.8) 6 (35.3)
c0.125

Positive 81 (47.1) 70 (45.2) 11 (64.7)

Discharge type in 
intensive care

Exitus 76 (44.2) 71 (45.8) 5 (29.4)
e0.047*Referral 95 (55.2) 84 (54.2) 11 (64.7)

Discharge 1 (0,6) 0 (0) 1 (5.9)

Length of stay in 
intensive care (day)

Min-Max (Median) 1-49 (5) 1-49 (5) 2-13 (4)
b0.393

Mean±SD 6.60±6.39 6.79±6.64 4.82±2.86

Length of stay in the 
hospital (day)

Min-Max (Median) 2-49 (5) 2-49 (5) 2-13 (4)
b0.218

Mean±SD 8.56±8.71 8.89±9.04 5.53±3.45
bMann-Whitney U test, cPearson chi-square test, dFisher’s Exact Test, eFisher Freeman Halton test, *p<0.05, **p<0.01

Figure 1. Pre-Deliric scores of the cases with negative and positive CAM-
ICU in the 1st measurement

Table 3. Evaluation of Pre-Deliric Scores According to CAM-ICU Status

Total
CAM-ICU

p
Negative (n=155) Positive (n=17)

1. measurement

Pre-Deliric score

Min-Max (Median) 3.9-14.9 (7.9) 3.9-11.9 (7.7) 6.7-14.9 (8.3)
a0.017*

Mean±SD 7.97±1.95 7.85±1.91 9.04±2.09

2.* measurement 

Pre-Deliric score

Min-Max (Median) 2.9-15.8 (8.3) 2.9-15.8 (8.2) 6.4-10.0 (9.2)
a0.053

Mean±SD 8.28±2.04 8.21±2.11 8.87±1.15
aStudent t-test, *p<0.05, *24 h later 
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19.8%, with CAM-ICU exhibiting sensitivity of 71% ([CI] 44-

90%) and specificity of 100%, while another study reported 

a risk of delirium development of 25.2%, and CAM-ICU 

sensitivity of 100% ([CI] 92-99%) and specificity of 98% 

(6,25). A meta-analysis of nine separate studies concluded 

that CAM-ICU exhibited 80.0% sensitivity (95% CI: 77.1% 

and 82.6%) and 95.9% specificity (95% CI: 94.8% and 

96.8%) (26). These inconsistencies may be due to variations 

in sampling and patient diagnoses. 

CAM-ICU-positive cases exhibited higher scores than 

negative cases in this study. The risk of CAM-ICU-positivity 

was 7.404 times higher in cases with PRE-DELIRIC scores 

of 7.58 or higher (OR:7,404; 95% CI:1.638-33.469). Previous 

studies have emphasized that PRE-DELIRIC and CAM-ICU 

scores exhibit a better performance in identifying delirium, 

and that PRE-DELIRIC scores are important due to their 

simplicity, reliability, and rapid use (10,27). High PRE-DELIRIC 

scores have been reported in patients with positive CAM-

ICU values in the literature (28,29). Similarly in the present 

study, a positive correlation was determined between CAM-

ICU and PRE-DELIRIC.

The relevant factors in patients developing delirium 

according to the CAM-ICU in the present study were age, 

previous CVE, being physically restrained, presence of a 

pressure ulcer, and the form of intensive care discharge. 

Delirium was found to develop more commonly in elderly 

patients, those under physical restraint, in patients with 

a history of CVE, and in those with pressure ulcers. The 

predisposing factors reported to be related to delirium 

in the literature are similar to those found in the present 

study (12,30,31). Alcohol abuse, a history of dementia, 

hypertension, sedation, a high APACHE II score, mechanical 

ventilation, and metabolic acidosis have also been described 

as risk factors for the development of delirium in other 

studies (4,12,30,31). Since we only included intensive care 

patients with no history of chronic alcohol abuse, delirium 

or dementia, and no communication problems, and with 

a Richmond Agitation Sedation Scale (RASS) score of +4 

to -2 in this study, we may have been unable to detect all 

predisposing factors. However, the question of whether 

the PRE-DELIRIC model should not be taken into account 

in patients with a history of dementia or alcohol abuse and 

those who may have significant risk factors for delirium is a 

controversial one. Van den Boogaard et al. (2014) excluded 

groups of patients with a history of alcohol abuse and 

dementia from their PRE-DELIRIC regression model due 

to the low prevalence rate and reported that preventive 

measures can be taken directly instead of predicting the 

delirium risk, since the present evidence shows that these 

patients are already at a high risk of delirium (10). This has 

Figure 2. ROC curve for Pre-Deliric score by groups

Table 4. Diagnostic screening tests and ROC curve results for Pre-Deliric scores

Pre-Deliric (%)

Diagnostic Scan

Cut off Sensitivite Spesifisite
Positive Predictive 
Value

Negative
Predictive Value

Low risk ≥7,58 88,24 49,68 16,13 97,47

Medium risk ≥8,06 64,71 52,90 13,10 93,18

High risk ≥8,32 47,06 60,00 11,43 91,18

Very high risk ≥9,32 29,41 72,90 10,64 90,40

Predeliric>5 100 6,45 10,49 100

Predeliric>10 29,41 85,16 17,85 91,67
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been criticized as a deficiency of the PRE-DELIRIC model by 
many researchers (4,31,32). 

The PRE-DELIRIC score is easily applied and uses 
objective data, without the need for the patient to be 
conscious. This score can also be used as an important 
screening tool in detecting delirium in patients who are 
unable to communicate. We recommend the use of the PRE-
DELIRIC score in determining the risk of developing delirium 
in intensive care patients since it is easy to use and calculate 
and can make a useful contribution to clinical practice.

This study cannot be generalized to the general 
population since it was conducted at a single center within 
a limited time frame. The number of patients included in 
the study was also quite low. In addition, the inclusion of 
only conscious and communicating patients at the intensive 
care unit, in which delirium evaluation was not routinely 
performed, may have resulted in a lower incidence than 
usual in this study in which we observed an incidence rate 
at the lower limit of the range reported in the literature. 

Conclusion

Routine use of the PRE-DELIRIC score will make it 
possible to safely and easily predicting the risk of delirium 
within the first 24 hours after admission to the ICU. 
Evidence-based literature support of whether the model 
provides a fully valid and reliable risk estimate will require its 
common use in intensive care patients in addition to further 
interventional and observational studies to decrease the risk 
of delirium. In addition, CAM-ICU can predict the presence 
of delirium, and the PRE-DELIRIC model is beneficial when 
making a preliminary prediction and evaluation. The PRE-
DELIRIC score is convenient for determining the risk of 
delirium development in patients hospitalized in the ICU and 
connected to a mechanical ventilator. There is currently no 
suitable screening test for delirium diagnosis, especially in 
disorientated patients. The present delirium screening tests 
require evaluation using a subjective method, in other words 
by means of answers to questions put to conscious and 
communicating patients.
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