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Introduction  

 

Cardiac surgery is a medical specialty that deals with 

the surgical treatment of pathologies related to the heart 

and thoracic aorta, which play an essential role in 

cardiovascular health1. The prevalence of 

cardiovascular diseases is continuously increasing due 

to the epidemiological transition involved in 

atherosclerosis, hypertension, and lifestyle-related risk 

factors2-4. Despite the advances in surgery and declining 

incidence of complications following cardiac surgery, 

postoperative delirium (POD) is a frequent 

complication, which is still happening5-8. POD 

manifests as an acute brain disorder in 25-52% of post-

cardiac surgery cases9-11. The underlying 

pathophysiologic mechanisms of POD in cardiac 

surgery may include acute inflammation, effects of 

anesthetics, exposure to artificial circulation or altered 

perfusion, and gaseous micro-emboli (GMEs). A theory 

behind the development of delirium is that systemic 

inflammation causes the dysfunction of the blood-brain 

barrier (BBB), causing neuro-inflammation processes 

and leaving neurons vulnerable to damage and 
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dysfunction12-14. Therefore, a condition or exposure 

which produces an inflammatory response, such as 

cardiac surgery, may increase the risk for delirium. 

Delirium has been linked to severe negative 

consequences, including postoperative cognitive 

decline, prolonged mechanical ventilation, prolonged 

hospital, and ICU stay, increased healthcare costs, and 

a higher risk of morbidity and mortality15, 16. Therefore, 

delirium is one of the significant health problems which 

imposes a heavy burden on the patient's health and 

health care system. Knowing the risk factors of POD in 

cardiac surgery is necessary to design appropriate 

interventions and prevent delirium.  Once delirium has 

begun, treatments or interventions have little effect on 

its severity, duration, or likelihood of recurrence17, 18.  In 

comparison, it is estimated that 30 to 40% of delirium 

cases can be prevented before occurrence19. Prevention 

is the most effective strategy to minimize the 

occurrence of delirium and its adverse consequences. 

This can be achieved by interventions tackling risk 

factors, such as including early mobilization, improving 

Intensive Care Unit (ICU) environment, prophylactic 

antipsychotic administration, preoperative melatonin 

use20, or use of dexmedetomidine instead of propofol 

for sedation21-23. Much research has been conducted on 

reducing the incidence of POD by using 

pharmacological and non-pharmacological preventive 

measures in cardiac surgery patients24, 25. These studies' 

results have shown an independent relationship 

between POD and significant cardiac side effects26. 

Studies and research about POD and its associated 

burdens in patients undergoing cardiac surgery would 

allow healthcare managers to allocate much-needed 

resources for reducing morbidity and mortality 

associated with delirium after cardiac surgery27. 

Despite the pharmacological or non-pharmacological 

interventions proposed to prevent delirium, there is still 

no undeniable evidence of a successful prevention 

method. The time has come to develop a practical 

protocol for this issue with a systematic and focused 

review. The purpose of this study was to determine the 

risk factors related to delirium to establish a protocol 

consisting of pharmacological and non-

pharmacological interventions to improve the 

prevention of POD with the perspective of experts in 

three stages pre-, intra-, and post-cardiac surgery. 

Methods 

Study design and Ethical approval 

This multiphase design study was conducted to develop 

a protocol to improve the prevention of POD in cardiac 

surgery, which includes two phases. The first phase was 

the scoping review to identify risk factors associated 

with POD in cardiac surgery. The second phase 

included three consecutive rounds of expert panels 

based on a Delphi method to obtain consensus from 

experts in determining and using these risk factors to 

develop a protocol. Figure 1 shows the multiphase 

design of the study. The study protocol was approved 

by the Ethics Committee of Baqiyatallah University of 

Medical Sciences, Tehran, Iran 

(IR.BMSU.BAQ.REC.1400.052). The methodology of 

this study is fully described in a short video clip, which 

is available as a related file. 

First phase: scoping review 

Our protocol in the first phase was developed 

applying the scope review method of Arksey and 

O'Malley as a reference28, as well as the review of 

Levac et al.29, and further developed by the Joanna 

Briggs Institute (JBI)30. The review included the 

following five key steps: (a) identifying the research 

question; (b) search for relevant studies; (c) selection of 

studies; (d) data extraction; (e) interpreting, 

summarizing, and reporting the results and (f) 

consultation with stakeholders, which is optional. 

Identifying the research question 

This review was guided by the question, "What are the 

associated risk factors for POD in cardiac surgery?" 

According to JBI recommendations, to construct a clear 

and meaningful research question for scoping review, 

the "PCC" mnemonic was applied to elaborate the 

guiding question. The PCC mnemonic represents the 

population (participants), concept, and context. The 

study started with a leading question and was divided 

into more minor questions to provide a great deal of 

information about the PCC "population, concept, and 

context." "What are the risk factors associated with POD 

in cardiac surgery, preoperatively?", "What are the risk 

factors associated with POD in cardiac surgery, 

intraoperatively?" and "What are the risk factors 

associated with POD in cardiac surgery, 

postoperatively?" In the study, a participatory process 

that included determining risk factors of POD in cardiac 

surgery was used to develop the research question 

defined according to the PCC strategy, among others. 
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Figure 1: Multiphase study design for developing a protocol to improve the prevention postoperative delirium in cardiac 

surgery. 

Search for relevant studies 

Eligibility criteria, databases, keywords, and search 

strategies for searching and selecting relevant studies 

were defined as follows; 

- Eligibility criteria; All relevant empirical and 

theoretical full-text studies published in English and 

Persian from the inception to January 24th, 2022, were 

included in this study. We left the source of information 

"open" to have any evidence. Therefore, the "source" of 

information included any type of study available in this 

field, which consisted of the following types of 

documents; original articles (e.g., randomized 

controlled trials, case-control studies, cross-sectional 

studies, prospective or retrospective cohort studies, or 

quasi-experimental studies) and systematic reviews 

with or without meta-analysis. In addition, the reference 

lists of selected publications were reviewed for other 

relevant studies. Eligible studies must be carried out in 

cohorts containing more than one adult (>18 years old) 

patient post cardiac surgery, which was defined as any 

surgery in which an incision is made on the chest and 

procedure is done on the coronary artery, heart valve, 
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vessels or myocardium, due to non-congenital heart 

disease. Postoperative delirium in cardiac surgery as an 

outcome must be assessed with one of the following 

tools: Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition (DSM-IV or DSM-V), 

Confusion Assessment Method (CAM), Confusion 

Assessment Method for the ICU (CAM-ICU), Intensive 

Care Delirium Screening Checklist (ICDSC) or other 

well-validated diagnostic standard based on the tools 

mentioned above.  

- Databases and search strategy; On January 24th, 

2022, a search was conducted on PubMed/MEDLINE, 

Scopus, Web of Science, and ProQuest databases in all 

past publications with MeSH terms using Boolean 

search (and) for keywords including: ("delirium" OR 

"acute brain dysfunction" OR "Cognitive Change" OR 

"cognitive decline" OR "delirious") AND ("cardiac 

surgery" OR "heart surgery" OR "coronary artery 

bypass grafting" OR "cardiopulmonary bypass" OR 

"valve surgery") AND ("risk factors" OR "preoperative 

risk factors" OR "intraoperative risk factors" OR 

"postoperative risk factors"). 

 Selection of studies 

The search yielded 1,773 results on 

PubMed/MEDLINE, 1,831 results on Scopus, 1,947 on 

Web of Science, and 281 on ProQuest. After removing 

duplicate entries automatically with the software 

EndNote X7, 2,607 records were screened by title and 

abstract to identify eligible literature. Two investigators 

and discrepancies independently performed the 

screening process were resolved through discussion 

with a third reviewer. After screening the titles and 

abstracts, 2,463 articles were excluded due to 

irrelevance or needing to meet all inclusion criteria. 

One hundred forty-four studies had eligible criteria, 

which entered into the three Delphi rounds of expert 

panels after full-text assessment. During three 

consecutive rounds of expert panels, 122 articles were 

excluded, and 22 remaining studies were used to 

develop the final protocol. In addition, the references of 

primary articles were also reviewed to identify 

potentially related studies further. The search through 

bibliographic review yielded 77 records; after removing 

duplicate (n=12) and irrelevance articles (n=23), the 

results of 42 articles entered into the three Delphi 

rounds of expert panels. In three rounds of an expert 

panel, 26 out of 39 articles were excluded due to no 

significant risk factors for POD in cardiac surgery (n=3) 

and non-modifiable or modifiable factors that could not 

be improved based on existing conditions and context 

(n=23), respectively. Totally 38 studies [via databases 

(n=22) and through bibliographic review (n=16)] were 

used to develop the protocol. Flowcharts of the review 

process, which include searches of databases and 

bibliography review according to PRISMA 2020 

statement31, are presented in Figure 2. 

Data extraction and quality assessment 

Two researchers independently examined the full text 

of the remaining selected papers for extracting data. 

Data were removed from the studies to identify the risk 

factors of POD in cardiac surgery by a pre-designed 

checklist that included the following information: the 

first name of the author, year of publication, types of 

study, sample size (in clinical trial studies with the 

number of patients in intervention and control groups), 

types of intervention for clinical and quasi-

experimental studies, objectives for 

prospective/retrospective cohort studies, case-control 

studies, cross-sectional studies, a systematic review 

with or without meta-analysis studies and conclusions. 

Any ambiguities or disagreements between the 

evaluators were resolved through discussion and 

consensus by a third person. The characteristics of the 

included studies are presented in Table 1. 

Two reviewers performed the risk of bias assessment 

for each included study independently. A third reviewer 

shall be invited to the discussion to achieve consensus 

in case of disagreement. The National Institutes of 

Health (NIH) quality assessment tool was used for 

observational cohort and cross-sectional studies32. All 

studies (n=16) were assigned a yes, no, or other to each 

of the 14 criteria outlined in the appraisal tool20, 33-47. 

Then by considering each criterion, we evaluated the 

overall quality of the study and assigned a generally 

good, fair, or poor rating to each study (Supplementary 

file, Table 1). Clinical trial (n=15) and quasi-

experimental (n=3) studies were evaluated based on 13 

and 9 criteria from the Joanna Briggs Institute (JBI) 

critical appraisal tool (https://jbi.global/critical-

appraisal-tools), respectively48-63. All questions were 

answered as yes, no, unclear, or not applicable and 

assessed individually. Eligible studies were rated 

according to the dictionary and guidelines of the tool. 

After evaluating all the study components, the overall 
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rating was determined using the criteria set out in the 

device. Based on the number of "yes" responses, a 

rating of good = (≥10 yes), medium = (6-9 yes), and 

poor = (≤5 yes) was assigned to each RCT study. For 

quasi-experimental studies, a rating of good = (≥7 yes), 

medium= (4-6), and poor = (≤3 yes) was assigned for 

nine questions (Supplementary file, Tables 2 and 3). In 

addition, the Assessment of Multiple Systematic 

Reviews (AMSTAR-2) measurement tools64 were used 

to assess the quality of the included four systematic and 

meta-analyses studies 65-68.    

AMSTAR-2 is a validated tool for evaluating the 

methodological quality of systematic reviews, with a 

total of 16 items with simple response categories. These 

items include an assessment of the protocol's existence, 

the integrity of the literature search, and the risk of bias 

in individual studies included in the systematic review 

(Supplementary file, Table 4). 

 

 

 

 

 

 

Figure 2: Flowchart of reviews process which include searches of databases and bibliography review according to PRISMA 2020. 
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not be improved based on 

existing conditions and 

context (n=16) 
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Results 

Reporting the results and consultation with 

stakeholders 

This scoping study will detail the eminent topics that 

discuss the target population (patient’s post-cardiac 

surgery), areas of action (pre-, intra-, and post-cardiac 

surgery), and intervention characteristics (with 

identified risk factors of POD in cardiac surgery). Risk 

factors with significant effects on POD in cardiac 

surgery were determined and assigned into modifiable 

and non-modifiable categories. According to 

consultation with stakeholders (here, we used three 

consecutive Delphi rounds of expert panels, which we 

will discuss in detail below), modifiable risk factors 

modifiable factors that could be improved based on 

existing conditions and context were recognized. Next, 

according to the identified risk factors, interventions 

were designed. Finally, the set of interventions was 

presented as a protocol in three stages pre-, intra-, and 

post-cardiac surgery (Table 2).  

Preoperative intervention is health care or auxiliary 

intervention before cardiac surgery to prevent POD. It 

includes when the patient is a candidate for cardiac 

surgery or is admitted to the hospital for surgery. For 

this study, the intraoperative period of care includes the 

care the patient receives from the moment he/she 

arrives through the cardiac operating theatre doors until 

they leave the operating theatre post-procedure and are 

transferred to the recovery and then to intensive care 

unit open heart (ICU-OH). Postoperative period care 

includes the care the patient receives from when they 

arrive at ICU-OH until they leave ICU-OH after cardiac 

surgery. The aim of postoperative care or intervention 

in this study is to do whatever is suitable to decrease 

postoperative delirium. 

 

Second phase: Delphi method 

Three consecutive rounds of expert panels using the 

Delphi method were holed to obtain consensus from 

experts in determining and using risk factors related to 

delirium to develop a protocol to improve the 

prevention of postoperative delirium in three stages pre-

, intra-, and post-cardiac surgery. The expert panel 

includes heart surgeons, cardiac anesthesiologists, 

perfusionists, nurses specialized in ICU-OH, and 

technicians in ICU-OH under Professor Mohammad 

Hassan Kalantar Motamedi (Figure 3).  

One hundred and eighty-six studies had eligible 

criteria. After a full-text review of the articles by two 

researchers separately, 13 studies were excluded due to 

the lack of influencing factors (both positive and 

negative) on delirium in the target population. 

Therefore, the remaining 173 studies entered three 

consecutive Delphi rounds of expert panels. 

 

- Round 1 Delphi: In the first round of Delphi, 

identified risk factors from included studies were 

divided into modifiable or non-modifiable factors. 

According to this categorization, the number of 

included studies was reduced to 166. The identified risk 

factors should be reported as preoperative, 

intraoperative, and postoperative. But some 

predisposing and precipitating risk factors cannot be 

neatly placed into these categories, mainly because of 

the complexity of identifying the direct cause of POD. 

Therefore, we chose an additional “perioperative” 

classification to include the results of these studies. 

Perioperative care is defined as all care concerning 

initial diagnosis, from preoperative outpatient clinic 

visits to postoperative follow-up visits. Although, in the 

second round, with the consensus of experts, this 

category of perioperative factors was merged into three 

other categories. One hundred and sixty-six studies in 

this round were included in four groups as follows; 

preoperative (n=39), intraoperative (n=27), 

postoperative (n=60), and perioperative (n=40). The 

consensus was defined as experts reporting that they 

strongly agreed or agreed with every individual 

statement ≥75%. As consensus (≥75%) was not 

achieved for all words in round 1, a second Delphi 

round was pursued to identify any additional key 

elements that would help to reach consensus. 

 

- Round 2 Delphi: In the second round of Delphi, 

to achieve consensus, the modifiable and non-

modifiable risk factors were re-evaluated, and the 

perioperative group was merged into the other three 

groups. The number of studies was reduced to 128, 

which were assigned into three groups as follows; 

preoperative (n=41), intraoperative (n=27), and 

postoperative (n=60). Following this second round, all 
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statements reached a consensus (≥75% agreement).x 

Following this second round, all reports reached a 

consensus (≥75% agreement). 

- Round 3 Delphi 

 In the third expert panel and final validating, only 

modifiable factors that could be improved based on 

existing conditions and context were included in this 

stage. The number of studies reduced to 38, which were 

assigned into three groups as follows; preoperative 

(n=6), intraoperative (n= 15), and postoperative (n=17). 

The final protocol was developed based on these 38 

articles and consisted of three, seven, and ten 

pharmacological and non-pharmacological 

interventions to prevent POD in three stages pre-, intra-

, and post-cardiac surgery, respectively. Agreement 

between panelists in each session was estimated based 

on Kendall's coefficient of concordance, where the high 

value of Kendall's [K (range): 0.943–0.976, P-

value<0.0001] indicated a strong association between 

them. During three validation sessions, the content 

validity ratio (CVR) was 0.56, and the content validity 

index (CVI) was 0.89. The protocol's reliability was 

assessed using the inter-rater reliability method with 

Kohen's Kappa agreement (=0.95) which the principal 

investigator with all members of the expert panel tested. 

 

 
 

Figure 3: Head of the expert panel, Associate Professor 

Mohammad Hassan Kalantar Motamed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Prevention of postoperative delirium in cardiac surgery 

 

Trauma Monthly 2022;27(6): 643-660 |  650 

Table 1: Characteristics of study included. 

First 

Author, 

Year, Ref 

Study type Sample 

size  

 

Interventions/objectives Conclusions Quality 

assessment 

Owens, 
611982, 

Semi-

experimental 

I: 32 

C: 32 

T: 32 

Assess the effect of education pre-

operatively about possibility of unusual 

sensory or cognitive on postoperative 

delirium experience. Intervention group 

received some advice and knowledge 

about this issue before cardiac surgery.  

There was no significant difference 

between two groups in terms of 

experienced unusual sensory or 

cognitive after surgery. However, the 

patients in the intervention group due to 

the knowledge was significantly more 

comfortable coped with these unusual 

situations than the patients in the control 

group (P<0.05) 

 

 

 

 

Fair 

62Lee, 2013,  Semi-

experimental 

I: 49 

C: 46 

T: 95 

 

Perioperative psycho-educational 

intervention on patients' candidate for 

cardiac surgery 

Lower incidence of postoperative 

delirium in the intervention group than 

that in the control group (12.24% vs. 

34.78%, P=0.009) 

 

Good 

Zolfaghari, 
63, 2012 

Semi-

experimental 

I: 90 

C: 90 

T: 180 

 

Staff education, 

environment changes, and installation of 

guideline of delirium on ward for 

treatment of patients' candidate for 

cardiac surgery 

Multifactor intervention was effective in 

decreasing the 

prevalence of delirium (11.1% vs. 

35.6%, P<0.05) 

 

 

Good 

Demir, 
332016, 

Descriptive 

cross-

sectional 

survey 

97  Determine the knowledge level of 
cardiovascular surgery nurses regarding 

delirium based on questionnaire 

Moderate level of knowledge regarding 

delirium mean score (41⋅18±12⋅50) 

Good 

Javaherforoos

h Zadeh, 

 48,2021 

Double-blind 

randomized 

clinical trial 

I: 30 

C: 30 

T: 60 

 

Patients candidate for cardiac surgery in 

intervention group received 3 mg of 

melatonin and control group received 

placebo 

The lower severity of delirium in 

intervention group than the control 

group on the first and second 

postoperative days (P=0.003) 

Good 

49Billy, 2015, Interventional 

clinical study 

I: 250 

C: 250 

T: 500 

 

Patients candidate for cardiac surgery in 

intervention group received orally 5 mg 

melatonin the evening before surgery 

and then every evening until 

postoperative day 3 

Lower incidence of delirium in 

intervention group compare to control 

group (8.4% vs. 20.8%, p=0.001) 

Fair 

Whitaker, 
682002, 

Review - Reviewed the evidence for three main 

types of intervention include equipment, 

techniques and drug 

Benefit of used membrane oxygenator 

type membranes and arterial filters and 

pre-bypass filters in the perfusion circuit 

Fair 

Puskas, 
342007, 

Prospective 

observational 

study 

252 Prevention of intraoperative 

hyperglycemia in patients underwent 

coronary artery bypass graft (CABG) 

Hyperglycemia was associated with a 

decrease in cognitive function at 6 

weeks  

(P=0.0351) 

Good 

Santarpino, 
352011, 

Retrospective 

observational 

study 

292 Evaluate the association of 

Bispectral index with delirium in 

patients undergoing aortic surgery 

Higher incidence of delirium in patients 

with a Bispectral index reduction of 

>25% from baseline 

Good 

Bellido, 
692016, 

Prospective, 

before and 

after, 

longitudinal 

study 

44 Examine related between cerebral 

desaturation with  2frontal cortex O

development of delirium symptoms’ 

after cardiac surgery 

Reduction of intraoperative cerebral 

) higher than 2saturation (rSO oxygen

10% at the end of the surgery was 

related with significantly higher values 

of delirium symptoms’ development 

during post-surgery staying (rSO2 

higher ≥ 10%: 68.8 vs. rSO2 

higher<10%: 31.3%, P<0.05) 

 

 

Good 

First 

Author, 

Year, Ref 

Study type Sample 

size  

 

Interventions/objectives Conclusions Quality 

assessment 

Lopez, 
372017, 

Prospective 

observational 

Study 

310 Evaluate the association between 

intraoperative hyperoxic cerebral 

reperfusion with increased postoperative 

delirium in cardiac surgery patients 

Intraoperative hyperoxic cerebral 

reperfusion and hyperoxia prior to 

ischemia were independently associated 

with a 65% and 10% increase in the 

odds of delirium 

Good 

67Tse, 2012, Systematic 

review 

15 studies Evaluate the literature on medications 

associated with delirium after 

Medications with direct neurological 

actions have been identified to be 

Good 



Moradi et al 

 

651  |  Trauma Monthly 2022;27(6): 643-660 

cardiac surgery and potential 

prophylactic agents for preventing it 

independently associated with delirium 

after cardiac surgery 

 

Siepe, 2011, 
50 

Prospective 

randomized 

clinical trial 

92 Evaluate correlation between systemic 

perfusion pressure during 

cardiopulmonary bypass (CPB) with 

early postoperative delirium 

Maintaining perfusion pressure at 

physiologic levels during normothermic 

CPB (80—90 mmHg) is associated with 

less early postoperative delirium 

Fair 

38Hori, 2014,  Prospective 

observational 

Study 

491 Evaluate the association between the 

mean arterial pressure (MAP) above the 

upper limit of autoregulation (ULA) and 

postoperative delirium 

The product of the magnitude and 

duration of MAP above an 

ULA was increased the odds ratio of 
postoperative delirium (OR: 1.09, 95% 

CI: 1.03 –1.15, P<0.05) 

Good 

Bagheri, 
39, 2017 

Prospective 

observational 

Study 

100 Investigate the association of 

postoperative delirium and mean arterial 

pressure (MAP) during 

cardiopulmonary pump in patients after 

coronary artery bypass graft (CABG) 

Results showed a significant correlation 

between incidence of postoperative 

delirium and mean arterial pressure and 

saturation during cardiopulmonary  2O

pump 

Good 

40Hori, 2016,  Prospective 

observational 

Study 

110 Evaluate the association of blood 

pressure from the optimal mean arterial 

pressure during and after cardiac 

surgery with postoperative delirium 

Delirium was not associated with 

perioperative blood pressure excursions; 

but on secondary exploratory analysis, 

excursions above the optimal mean 

arterial pressure were associated with the 

incidence and severity of delirium on 

postoperative day 2 

Good 

Brown, 
202014, 

Case-control 

study 

87 Evaluate the association between length 

of storage of transfused red cell units 

with delirium after cardiac surgery 

Transfusion of red cell units that have 

been stored for less than 14 days is not 

associated with increased odds of 

delirium. However, each additional day 

of storage more than 14 days (OR, 1.07; 

P=0.03) or 21 days (OR, 1.12; P=0.02) 

may be associated with increased odds 

of postoperative delirium   

Good 

Shin, 2021, 
41 

Retrospective 

propensity-

score-

matched 

study 

534 Evaluate the incidence of postoperative 

delirium in patients who underwent 

cardiac surgery with cardiopulmonary 

bypass (CPB) according to different 

primary anesthetic agents: sevoflurane 

and dexmedetomidine- versus propofol-

based anesthesia 

The overall incidence of PD after cardiac 

surgery with CPB did not differ between 

patients receiving sevoflurane and 

dexmedetomidine-based versus 

propofol-based anesthesia. Only 

hyperactive PD occurred less frequently 

in patients receiving sevoflurane and 

dexmedetomidine-based anesthesia 

Good 

65Li, 2021,  Meta-analysis 

of 

randomized 

controlled 

trials 

15 studies 

including 

2813 

patients 

Examine the role of dexmedetomidine 

in preventing postoperative delirium 

(POD) after cardiac surgery 

Pooled result showed 

that dexmedetomidine could reduce the 

risk of POD in adult population 

underwent cardiac surgery (OR: 0.56, 

95%CI: 0.36–0.89, P=0.0004) 

Fair 

First 

Author, 

Year, Ref 

Study type Sample 

size  

 

Interventions/objectives Conclusions Quality 

assessment 

Likhvantsev, 
70, 2021 

Randomized 

controlled 

trial 

169 Investigate the effect of perioperative 

dexmedetomidine on the rate of 

postoperative delirium after cardiac 

surgery 

Dexmedetomidine administered during 

and after general anesthesia for cardiac 

surgery decreased the rate of 

postoperative delirium (OR: 0.33, 95% 

CI: 0.12-0.90, P<0.05) 

 

Fair 

Billy, 2015, 
71 

prospective 

non-

randomized 

clinical study 

250 Evaluate the association between 

perioperative administration of 

dexmedetomidine group with the 

incidence of postoperative delirium in 

cardiac surgery patients 

The incidence of delirium in 

dexmedetomidine group was 

significantly lower than control group 

(5.2% vs. 20.8%, P<0.001) 

Fair 

Maldonado, 
51, 2005 

Prospective 

randomized 

clinical study 

90 Patients were divided into three equal 

groups (n=30). Patients in each group 

received three different postoperative 

sedation protocol such as 

dexmedetomidine (0.4 µg/kg followed 

0.2-0.7 µg/kg per hour), propofol (25-50 

µg/kg per minutes), fentanyl and 

The incidence of delirium in the patients 

received dexmedetomidine was 

significantly lower than in other patients 

(3% vs. 50%, P<0.01). 

Fair 
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midazolam (50-150 µg/h and 0.5-2 

mg/h, respectively)  

Andrejaitien
42e, 2012,  

Retrospective 

observational  

Study 

90 Identify the post-cardiac surgery 

delirium risk factors and to evaluate 

clinical outcomes 

Increasing the dose of fentanyl 

administered during surgery over 1.4 mg 

can increased the possibility of 

developing a severe delirium (OR:29.4, 

95%CI: 4.1-210.3) and longer aortic 

clamping time could be independently 

associated with severe postoperative 

delirium (OR:8.0, 95%CI: 1.7-37.2) 

Good 

Ottens, 
52, 2104 

Randomized, 

double-blind, 

placebo-

controlled 

trial 

I: 140 

C: 138 

T: 278 

 

Investigate the effect of high-dose 

dexamethasone (1 mg/kg) on the 

incidence of postoperative cognitive 

decline (POCD) at 1 month and 12 

months after cardiac surgery 

High-dose dexamethasone did not 

reduce the risk of POCD at 1 month 

(RR: 1.87, 95% CI: 0.90 to 3.88, 

P=0.09) and 12 months (RR: 1.98, 95% 

CI: 0.61 to 6.40, P=0.24) after cardiac 

surgery 

Good 

Taipale, 

 44, 2012 

Observational 

study 

122 Examine the relationship between 

nurses’ pro re nata administration of 

midazolam hydrochloride to cardiac 

surgery patients and the development of 

post-operative delirium. 

Dosage of midazolam hydrochloride 

administered to cardiac surgery 

patients were associated with the 

incidence of delirium independent of age 

and other risk factors 

Good 

Taipale, 
43, 2011 

Observational 

study 

122 Examine the modifiable risk factors of 

opiate and benzodiazepine 

administration given by nurses to 

determine whether a relationship exists 

between incident delirium and 

drug administration 

Patients who received midazolam in the 

first 72-hours post-op were more likely 

to develop delirium, (OR: 1.079, 95%CI: 

1.002 to 1.162, P<0.05). 

Fair 

Mardani, 
53, 2013 

Randomized 

clinical trial 

I: 43 

C: 50 

T: 93 

 

Evaluate the effect of dexamethasone 

(DEX) on post‑operative delirium after 

cardiac surgery. DEX group taken 8 mg 

DEX intra‑venous before induction of 

anesthesia followed by 8 mg every 8 h 

for 3 day and other group received 

placebo in same way 

Administration of DEX might safely 

protect brain of the patients who 

undergone cardiac surgery against 

post‑operative delirium 

Fair 

First 

Author, 

Year, Ref 

Study type Sample 

size  

 

Interventions/objectives Conclusions Quality 

assessment 

Mardani, 
72, 2012 

Randomized 

clinical trial 

I: 43 

C: 50 

T: 93 

 

Effect of dexamethasone (DEX) 

prophylaxis on post-operative delirium 

after cardiac surgery. DEX group taken 

8 mg DEX intra‑venous before 

induction of anesthesia followed by 8 

mg every 8 h for 3 day and other group 

received placebo in same way 

Results showed that in the first post-

operative day delirium, extubation time, 

and intensive care unit length of stay 

significantly decreased in the DEX 

group without increasing serious 

complications such as infectious 

diseases. Preoperative administration of 

dexamethasone might safely protect the 

brain of patients who undergone cardiac 

surgery against postoperative delirium 

 

 

Fair 

Tao, 2018, 
66 

A meta-

analysis of 

randomized 

trials 

14 studies 

with 

14,139 

patients 

Determine the effect of pharmacologic 

agents for the prevention postoperative 

delirium after cardiac surgery 

Pharmacologic agents significantly 

decrease postoperative delirium (RR: 

0.83, 95% CI: 0.75 to 0.91, P<0.00001) 

and duration of postoperative delirium 

(RR: 0.37, 95% CI: 0.47 to 0.27, 

P<0.00001) after cardiac surgery. In 

addition, dexamethasone was associated 

with a trend toward a reduction in 

postoperative delirium (RR: 0.45, 95% 

CI: 0.30 to0.66, P<0.0001) 

Good 

Ford, 2016, 
55 

Randomized 

controlled 

clinical trial 

210 Determine if melatonin use reduces the 

incidence of delirium in individuals 

undergoing major cardiac surgery 

The results of this trial clarify whether 

melatonin reduces the incidence of 

delirium following cardiac surgery 

Good 

Fallahpoor, 
56, 2016 

Clinical trial I: 50 

C: 50 

T: 100 

 

Study a care program for the 

management of delirium in patients after 

coronary artery bypass graft surgery. In 

the intervention group, the developed 

The number and ratio of delirium 

incidence were significantly lower in the 

intervention group (P<0.05) 

 

Good 
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care program was implemented in three 

areas of delirium management before, 

during, and after the surgery. 

Fraser, 
57, 2018 

Pre-post 

design  

trial study 

30 Assess the effect of a knowledge 

transfer (KT) intervention on the 

completion of a delirium detection tool 

by nurses working with cardiac surgery 

patients 

A tailored intervention based on 

preidentified barriers and facilitators, 

using the Determinants of 

Implementation Behavior Questionnaire, 

and in collaboration with participants, 

has the potential to promote evidence-

based practice. 

Good 

Cheraghi, 
45, 2016 

Analytical-

descriptive 

study 

44 Determine the relationship between 

sleep and the prevalence of delirium in 

patients undergoing cardiac surgery 

Results showed a significant difference 

between the sleep disorder and the 

prevalence of delirium (P=0.007). 

Good 

Peyer, 2020, 

 47 

Observational 

study 

NC Determine the most effective nursing 

interventions to prevent delirium after 

cardiac surgery 

 

 

 

 

 

 

Positive effect of education programs for 

health personnel to prevent post-

operation delirium and determine the 

most non-pharmacological effective 

nursing interventions include cognitive 

reorientation, adequate environment, 

sleep improvement, early mobility, pain 

management, adequate oxygenation  

Fair 

First 

Author, 

Year, Ref 

Study type Sample 

size  

 

Interventions/objectives Conclusions Quality 

assessment 

Eertmans, 
462020, 

Prospective, 

observational 

study 

96 Investigate whether perioperative 

cerebral desaturations are associated 

with postoperative delirium in older 

patients after cardiac surgery 

The lowest postoperative cerebral 

oxygen saturation was lower in patients 

who became delirious (P<0.001). The 

absolute and relative postoperative 

cerebral oxygen  

saturation decreases were more marked 

in patients with delirium (6% and 9%, 

respectively) compared with patients 

without delirium (4% and 5%; P<0.002 

and P<0.001, respectively). 

Postoperative delirium in older patients 

undergoing cardiac surgery is associated 

with absolute decreases in postoperative 

cerebral oxygen saturation 

Good 

Shirvani, 
582020, 

Double-blind 

randomized 

clinical trial 

I: 46 

C: 46 

T: 92 

 

Evaluate the effect of early planned 

mobilization on delirium after coronary 

artery bypass grafting. A mobilization 

protocol was applied in the intervention 

group in the first 2 days after surgery; 

the control group received routine 

nursing care only. 

The intervention group had significantly 

higher Neecham scores on postoperative 

day 2 (22.49 ± 2.03 vs. 26.82 ± 2.10, 

P=0.001). 

Early planned mobilization was effective 

in reducing postoperative delirium in 

patients undergoing coronary artery 

bypass grafting. 

Fair 

Mailhot, 
592017, 

A randomized 

pilot study 

I: 16 

C: 14 

T: 30 

Assess the feasibility, acceptability and 

preliminary efficacy of nursing 

intervention involving family caregivers 

(FC) in delirium management following 

cardiac surgery. Patients in intervention 

group received care based on the 

Human Caring Theory 

Intervention group patients presented 

better psycho-functional recovery scores 

when compared with control group 

patients (p =0·01). Mean delirium 

severity scores showed similar 

trajectories on days 1, 2 and 3 in both 

groups 

Good 

Eghbali-

Babadi, 
6017,20 

Randomized 

controlled 

clinical trial 

I: 34 

C: 34 

T: 68 

Assess the effect of the relationship 

between the family and patient on the 

incidence of delirium in hospitalized 

patients in cardiovascular surgery 

intensive care unit. The day after the 

surgery, one of the family members in 

the intervention group who had received 

education the day before was allowed to 

visit the patient in the morning shift. In 

the control group, patients received 

routine care. 

Effective communication between the 

patient and family, as a nonmedical 

method, can reduce delirium after 

cardiac surgery, especially, at the end of 

the day. In the control group, the 

incidence of delirium in the evening was 

32.35%, which was more than that in the 

morning. A significant difference in the 

morning and afternoon shifts was 

observed in the control group (P=0.004) 

Good 
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Table 2: Final protocol to improve the prevention of postoperative delirium in cardiac surgery. 

Stages Interventions 

 

 

Pre-operation 

 

 

1. Educate the patients who candidate for cardiac surgery about the process of surgery and answer their 

questions by the researcher. Researcher-made educational clip (visual media) is also provided to patients 
61, 62. 

2. Holding training workshops for nurses to make them more familiar with delirium in patients undergoing 

cardiac surgery 33, 63.  

3. Prescribed melatonin instead of benzodiazepines to patients who candidate for cardiac surgery 48, 49. 

 

 

 

 

 

Intra- 

operation 

 

 

 

1. The perfusion group should plan to use membrane oxygenator, arterial filters and prebypass filters in the 

perfusion circuit68. 

2. Perform surgery in normothermic conditions (35-370C) as much as possible and avoid rapid rewarming 

the patient and use alpha-state strategy during pumping in cases of hypothermia68. 

3. Prevention of intraoperative hyperglycemia in patients (BS> 200 mg /dl)34. 

4. Intraoperative cerebral oximetry and avoidance of decrease (cerebral hypoxia) and increase (cerebral 

hyperoxia) of more than 10% of cerebral oxygen saturation (rso2) compared to baseline35, 37, 67, 69. 

5. Maintaining systemic perfusion pressure at the physiological level during normothermia (mmhg 80-90) 
38-40, 50. 

6. Avoiding transfusion of packed red blood cells with a storage period more than 14 days20. 

7. Start infusion of Dexmedetomidine at the end of surgery (before transport the patient to the ICU)41, 65, 70, 

71. 

 

 

 

 

 

 

 

Post- operation 

 

 

 

 

 

 

 

 

1. Using the Dexmedetomidine to sedate the patients in the ICU-OH 42, 51, 52. 

2. Caution in the using of midazolam in 72 hours after surgery to sedate patients 43, 44. 

3. Prescribe the dexamethasone after surgery 53, 66, 72. 

4. Prescribe the melatonin after surgery 55. 

5. Holding training workshops for ICU-OH nurses about delirium in patients undergoing cardiac surgery 33, 

63. 

6. Creating environmental changes in the ICU-OH, including: painting the ward (walls and roof), installing 

a wall clock in direct view of the patients, providing a personal mirror for patients 56, 57. 

7. Programs to preventing sleep deprivation in patients (pain management, calm environment, alarm 

management of ventilators and monitors, noise reduction and lighting adjustment) 45, 47. 

8. Early mobilization and extubation of patients based on hospital instructions 46, 58. 

9. Managing appointments in the ICU-OH and providing a mobile phone to communication the patients with 

their families 59, 60. 

10. Strengthen effective communication between nurses and patients in the ICU-OH 47. 

 

 

 

This is the first study of a multiphase design that 

includes scoping review and three Delphi rounds to 

identify risk factors for delirium to provide a protocol to 

improve the prevention of POD in cardiac surgery from 

the experts' perspective. The results of the scoping 

review and three rounds of Delphi with the consensus of 

the experts (≥75% agreement) led to the identification 

of modifiable factors that can be improved based on the 

existing conditions and contexts and were extracted 

from 38 final studies. According to these modifiable 

factors, twenty pharmacological and non-

pharmacological interventions were designed and 

introduced to prevent POD in cardiac surgery and 

divided into preoperative (n=3)33, 48, 49, 61-63, 

intraoperative (n=7)34, 35, 37, 38, 40, 50, 65, 67-71 and 

postoperative (n=10)42-47, 51-56, 58-60. 

 

 

 

Preoperative interventions  

- Patients' education pre-cardiac surgery: A semi-

experimental study by Owens and Hutelmyer61 assesses 

the effect of education preoperatively about the 

possibility of unusual sensory or cognitive on POD 

experience. Before cardiac surgery, the intervention 

group received some advice and knowledge about this 

issue. Their results showed no significant difference 

between the two groups regarding experienced POD or 

cognitive after surgery. However, due to their 

understanding, the patients in the intervention group 

were significantly more comfortable coping with these 

unusual situations than those in the control group 

(P<0.05). In addition, a study by Lee et al.62 showed that 

the perioperative psycho-educational intervention on 

patients' candidates for cardiac surgery significantly 

reduced POD in cardiac surgery (P=0.009). According 

to our findings, one of the most common and effective 

non-pharmacological preventive measures for POD in 

cardiac surgery was patients' education preoperative, 
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which was demonstrated effective in reducing anxiety 

and complications as well as recovery 73, 74.  

 -Nurses' education: Raising nurses' knowledge about 

delirium is necessary to detect any signs or symptoms 

quickly. Conducting training in the field of POD for the 

entire ICU staff can increase their knowledge. 

Therefore, one of the non-pharmacological preventive 

interventions for POD in cardiac surgery was 

preoperative nursing education, which was confirmed to 

have progressed the prevention and treatment of POD 33, 

63.   

-Prescribed melatonin instead of benzodiazepines: 

According to evidence, Benzodiazepines are associated 

with an increased risk of POD10, 75. So, melatonin 

preoperatively was evaluated in a comprehensive search 

for alternative sedatives mounted. It has shown better 

results than Benzodiazepines by reducing the incidence 

of POD in cardiac surgery. An interventional clinical 

study by Billy et al.49 was conducted on 500 cardiac 

surgery candidates to assess melatonin's effect on 

reducing the incidence of POD. The patients were 

randomly divided into two equal groups (n=250): a 

group treated with 5 mg melatonin the evening before 

surgery and then every evening until postoperative day 

three. Their results revealed that melatonin significantly 

reduced the incidence of POD in cardiac surgery. 

Moreover, in a double-blind, randomized clinical trial 

study by Javaherforoosh et al.48, 60 patients undergoing 

elective on-pump coronary artery bypass graft surgery 

were randomly divided into groups receiving 3 mg of 

melatonin and a group receiving a placebo. Their results 

showed that melatonin significantly reduced the severity 

of POD in cardiac surgery. 

 

 

Intraoperative interventions 

- Use of membrane oxygenator, arterial line filters, 

and pre-bypass filters in the perfusion circuit: The 

most likely cause of delirium is micro-emboli that are 

transferred to the brain during surgery, which can lead 

to changes in cerebral perfusion and neuropsychiatric 

(NP) disorders after cardiac surgery 76. During cardiac 

surgery, the oxygenator temporarily replaces the 

patient's lungs by delivering oxygen to the blood and 

extracting carbon dioxide. The greatest challenge 

among perfusionists, medical professionals who work 

on the heart and lung system, is the possibility of blood 

clots in the arterial filter that impair oxygenator 

function. The use of a membrane oxygenator is 

suggested due to the lower generation of micro-emboli 

than a bubble oxygenator and the beneficial effect it has 

on the outcome of NP 68.   Arterial line filters and pre-

bypass filters are an integral part of bypass circuitry. An 

arterial line filter is recommended for its ability to 

remove both particulate micro-emboli and large air 

emboli. Also, the pre-bypass filter can reduce micro 

emboli and other potentially harmful particles during 

surgery. 

- Temperature management during 

cardiopulmonary bypass (CPB): Perform cardiac 

surgery in normothermic conditions (35-37°C) as much 

as possible and avoid rapid rewarming of the patient and 

use the alpha-state strategy during pumping in cases of 

hypothermia. Hypothermia is a protective strategy for 

the brain and vital organs during CPB for many cardiac 

surgical procedures. Rewarming to 38°C may directly 

injure neurons. Also, rapid rewarming can produce 

micro-emboli, and the rate and extent of rewarming on 

cerebral outcome have a potential effect 68, 77, 78.  

- Prevention of hyperglycemia during CPB: 

Clinically acute hyperglycemia has conventionally been 

described as a blood glucose concentration >200 mg/dl. 

Management of intraoperative hyperglycemia is linked 

to better cognitive outcomes after cardiac surgery. A 

prospective observational study by Puskas et al.34 

showed that in nondiabetic patients undergoing 

coronary artery bypass graft (CABG) operations, 

intraoperative hyperglycemia is associated with an 

increased risk of neurocognitive dysfunction (NCD). 

 -Maintaining cerebral oximetry during CPB: 

Avoidance of decreased cerebral oxygen saturation 

(cerebral hypoxia) and increase of cerebral oxygen 

saturation (cerebral hyperoxia), more than 10% 

compared to baseline, would protect against POD in 

cardiac surgery. Neuromonitoring commonly used 

during cardiac surgery, such as cerebral oximetry and 

processed electroencephalogram (EEG) monitors (i.e., 

bispectral index [BIS]), have also proven helpful in 

predicting POD. In a study by Santarpino et al.35 

concerning the BIS monitor, a longer duration of 

intraoperative EEG burst suppression along with a BIS 

value <25% has been shown to correlate with increased 

odds of developing delirium. A study by Bellido et al. 69 

examined the relation between cerebral frontal cortex 

O2 desaturation and the development of delirium 

symptoms after cardiac surgery. Their results revealed 
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that a reduction of intraoperative cerebral oxygen 

saturation (rSO2) higher than 10% at the end of the 

surgery was related to significantly higher values of 

delirium symptoms' development during post-surgery 

staying. In a prospective observational study, Lopez et 

al.37 reported that intraoperative hyperoxic cerebral 

reperfusion was associated with increased postoperative 

delirium. Increased oxidative injury following 

hyperoxic cerebral reperfusion may partially mediate 

this association. 

 

- Maintaining systemic perfusion pressure during 

CPB: Keeping perfusion pressure during CPB within 

physiological ranges would protect against POD in 

coronary bypass surgery. Siepe et al.50 reported that 

maintaining perfusion pressure at physiologic levels 

during normothermic CPB (80—90 mmHg) is 

associated with less early POD. In an observational 

study by Hori et al.38, the association between the mean 

arterial pressure (MAP) above the upper limit of 

autoregulation (ULA) and postoperative delirium was 

evaluated. Their results showed that optimizing MAP 

during CPB to remain within the cerebral autoregulation 

range could reduce the risk of delirium. A study by 

Bagheri et al.39 suggested maintaining MAP and O2 

saturation of blood at physiologic levels during PBC 

may be associated with less early POD and cognitive 

dysfunction. In addition, a study by Hori et al.40 showed 

that the POD was not associated with perioperative 

blood pressure excursions. Still, excursions above the 

optimal MAP were associated with the incidence and 

severity of POD. 

- Duration of red blood cell unit storage: In 

retrospective analyses of patients undergoing cardiac 

surgery, transfusion of red cell units that have been 

stored for more than 14 days has been associated with 

postoperative morbidity and mortality, and such poor 

outcomes also have been reported in other surgical 

populations. A study by Brown et al.20 showed that the 

transfusion of red cell units stored for less than 14 days 

is not associated with an increased risk of POD. 

However, each additional day of storage of more than 

14 days (OR, 1.07; P=0.03) or 21 days (OR, 1.12; 

P=0.02) may be associated with increased odds of POD.   

- Infusion of Dexmedetomidine immediately at the 

end of surgery: Dexmedetomidine is a highly selective 

α2-adrenoceptor agonist, which has soothing, amnestic, 

sympatholytic, and analgesic effects. In a study by Shin 

et al.41, the incidence of POD was evaluated in patients 

who underwent cardiac surgery with CPB according to 

different primary anesthetic agents; sevoflurane and 

Dexmedetomidine vs. propofol-based anesthesia. The 

overall incidence of POD in cardiac surgery with CPB 

did not differ between patients receiving sevoflurane 

and Dexmedetomidine vs. propofol-based anesthesia. 

Only hyperactive POD occurred less frequently in 

patients receiving sevoflurane and dexmedetomidine-

based anesthesia. A meta-analysis of RCTs showed that 

Dexmedetomidine could reduce the incidence of POD 

compared to other sedatives and opioids after cardiac 

surgery in adult patients 65. A randomized clinical trial 

study by Bily et al.71. showed a lower incidence of POD 

after cardiac surgery in patients receiving 

Dexmedetomidine compared to the control group.  

 

 

Postoperative interventions 

- Using the Dexmedetomidine in the ICU-OH: The 

effect of postoperatively Dexmedetomidine on POD 

was assessed in several studies. In a prospective clinical 

trial study by Maldonado et al.51, patients who 

underwent cardiac surgery were divided into three equal 

groups (n=30). Patients in each group received three 

different postoperative sedation protocols such as 

dexmedetomidine (0.4 µg/kg followed by 0.2-0.7 µg/kg 

per hour), propofol (25-50 µg/kg per minute), fentanyl, 

and midazolam (50-150 µg/h and 0.5-2 mg/h, 

respectively). Their results revealed a significantly 

lower incidence of POD in patients who received 

dexmedetomidine than in other patients (3% vs. 50%, 

P<0.01). However, a study by Ottens et al.52 investigates 

the effect of high-dose dexamethasone (1 mg/kg) on the 

incidence of postoperative cognitive decline (POCD) at 

one month and 12 months after cardiac surgery. Their 

results showed that the high-dose dexamethasone did 

not reduce the risk of POCD at one month (RR: 1.87, 

P=0.09) and 12 months (RR: 1.98, P=0.24) after cardiac 

surgery. 

 

- Caution in the use of midazolam 72 hours after 

surgery: Patients are often given sedation immediately 

after cardiac surgery to minimize anxiety and induce 

sleep, relaxation, amnesia, analgesia, and tolerance of 

mechanical ventilation (MV). Midazolam 

hydrochloride, a benzodiazepine, is often the drug of 

choice due to its rapid onset and short duration of action. 
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However, medications administered by nurses to 

achieve sedation for MV patients have been identified 

as risk factors for POD79. Taipale et al.44, in an 

observational study, showed that the dosage of 

midazolam hydrochloride administered to cardiac 

surgery patients was associated with the incidence of 

POD. In addition, another observational study indicated 

that patients who received midazolam in the first 72 

hours’ post-op were more likely to develop delirium 

(OR: 1.079, P<0.05)43. 

- Postoperative dexamethasone: Beneficial effect of 

dexamethasone (DEX) on neurological sequelae after 

cardiac surgery has been shown by some studies. A 

randomized clinical trial study by Mardani et al.53 was 

conducted on 93 patients who had undergone coronary 

artery bypass graft to evaluate DEX effects on POD. 

DEX group (n=43) took 8 mg DEX intra venous before 

induction of anesthesia, followed by 8 mg every eighth 

for three days, and the other placebo group (n=50) 

received PCB in the same way. They found that the 

administration of DEX would protect the brain of 

patients who had undergone cardiac surgery against 

POD. In addition, in the first postoperative day delirium, 

extubation time, and intensive care unit length of stay 

significantly decreased in the dexamethasone group 

without increasing serious complications such as 

infectious diseases 72. 

- Postoperative melatonin: Emerging evidence 

suggests that melatonin may play a biological role in 

developing delirium. Melatonin supplementation may 

be beneficial in reducing the incidence of delirium in 

medical and surgical patients. A randomized clinical 

trial study by Ford et al.58 confirmed that melatonin 

reduces the incidence of delirium after cardiac surgery. 

 

- Sleep protocol and early mobilization: Significant 

relationship between sleep quality and prevalence of 

POD in cardiac surgery was observed in a study by 

Cheraghi et al.45. Due to the significant relationship 

between sleep quality and prevalence of delirium, the 

need to use a program of prevention from sleep 

deprivation in the clinical nursing instructions in 

hospitals is essential particularly critical and surgery 

wards47. Environmental interventions such as light 

adjustment, reducing ambient noise, and using devices 

such as eye masks and earplugs will help to regulate 

patients' sleep80. Prolonged ICU bed rest contributes to 

acquired neuromuscular weakness, prolongs hospital 

stay, and is associated with increased rates of delirium 
81. Early mobilization is defined as interventions that 

support the patient through passive or active movement 

exercises to maintain or support patient mobility82, 83. A 

clinical trial study by Shirvani et al.58 evaluated the 

effect of early planned mobilization on POD after 

CABG. A mobilization protocol was applied in the 

intervention group in the first two days after surgery; the 

control group received routine nursing care only. 

According to their results, the intervention group had 

significantly higher Neecham scores on postoperative 

day 2. 

 

 

Conclusion 

Delirium remains a frequent manifestation in the cardiac 

surgical population and contributes to increased 

morbidity, mortality, and resource utilization. While 

many studies have identified risk factors and strategies 

to identify delirium, the ideal treatment strategy has yet 

to be determined. This multiphase design study includes 

scoping review. Three Delphi rounds were conducted to 

identify risk factors for delirium to provide a protocol to 

improve the prevention of POD in cardiac surgery from 

the experts' perspective. The study's results identified 

modifiable factors that can be improved based on the 

existing conditions and contexts. According to these 

modifiable factors, twenty pharmacological and non-

pharmacological interventions were developed to 

prevent POD in cardiac surgery in three stages 

preoperative, intraoperative, and postoperative. 
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