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Abstract 

Background: Delirium is a neurocognitive disorder characterized by an acute and relatively 

rapid decline in cognition, disturbance of consciousness, reduced ability to focus and shift of 

attention. Additionally, it is well recognized that it mostly affects elderly patients, and its 

incidence is increased during the postoperative period. Occurring in 8% to 20% of older patients 

after an operation, and frequently it occurs between 24 hours and 5 days after surgery. And it can 

result in serious medical management problem; therefore, identification of the possible 

contributing factors and magnitude of the burden will help in the management of delirium in 

elderly patients. 

Objective: To assess the incidence and associated factors of postoperative delirium among 

elderly elective orthopedic surgical patients in selected Addis Ababa public hospitals, Ethiopia, 

from February 2024 to May 2024. 

Method and tools: A multi-center longitudinal study was conducted on elderly patients in four 

selected Addis Ababa public hospitals from February 2024 to May 2024, and a systematic 

sampling technique was used to select the study participants. Patients aged ≥65 years old who 

underwent elective orthopedic surgery were included in this study. Data was collected through 

chart review and interview of patients, and postoperative delirium was assessed by using 

confusion assessment method (CAM). Both bivariable and multivariable logistic regression 

model were used for statistical analysis.   

Results: 220 patients who underwent elective orthopedic surgery at four selected Addis Ababa 

public hospitals were included; most of the patients were male, 68.1% of the patients underwent 

lower extremity surgery, and 62.3% of the patients received spinal anesthesia. The incidence of  

postoperative delirium among elderly elective orthopedic surgical patients was 33.7%, and age 

65-75(AOR =0.468, 95%CI (0.226-0.97),perioperative  opioid usage (AOR=2.200, 95%CI 

(1.073-4.5313), intraoperative anticholinergic usage(AOR=2.238,95%CI(1.831-4.235),history of  

hospitalization(AOR=2.24,95%CI(1.202-4.206),and blood transfusion (AOR=2.83,95%CI(1.295 

-6.193) were significantly associated with postoperative delirium. 

Conclusion:  The incidence of postoperative delirium among elderly elective orthopedic surgical 

patients was high in the study area (33.7%); advanced age, blood transfusion, intraoperative 

anticholinergic usage, pervious history of hospitalization and perioperative opioid usage were the 

associated factors for postoperative delirium.  

 Recommendation: We recommend that special attention should be paid for elderly patients 

with history of hospitalization, blood transfusion, who use opioid and anticholinergic 

medications. in addition to this, reducing opioid-based pain treatment is important. We also 

recommend that feature researchers to do ongoing research on long-term impact of postoperative 

delirium on elderly patients. 

Key words: Orthopedic surgery, Postoperative delirium, Confusion assessment method.
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1. Introduction  

1.1 background 

 Delirium is the most common life-threatening neurocognitive disorder and potentially 

preventable clinical syndrome among persons who are 65 years of age or older.it is characterized 

by a disturbance in attention, level of consciousness, cognitive function (memory, orientation, 

speech, and thinking), change in circadian rhythm, emotional disturbance and psychomotor 

disturbances. In which symptoms and severity are acute in onset and may fluctuate throughout 

the day, it is associated with acute medical or surgical illness, and most of the time it occurs in 

hospitalized older peoples(1). 

Post-operative delirium is a form of delirium that appears in patients who have undergone 

surgical procedures and received anesthesia, usually peaking between one and three days after 

surgery. It is different  from emergence delirium, which occurs in patients after 5-15minutes of  

awakening from general anesthesia and resolves quickly within hours(2). 

 The pathophysiology of delirium still not fully understood, and the leading theories for its 

pathogenesis mainly focus on the disturbance of neurotransmission, specifically in the 

production, release, or inactivation of neurotransmitters that regulates cognitive function. 

Including GABA, glutamate, acetylcholine, serotonin, nor- epinephrine and dopamine. 

Cholinergic insufficiency and excess dopamine is the primary cause for development of 

postoperative delirium. Another mechanism is associated with Cytokines such as interleukin-1, 

interleukin-2, interleukin-6, tumor necrosis factor α (TNF-α), and interferon, also contribute to 

the occurrence of delirium by making the blood brain barrier more permeable and changing 

neurotransmission. Chronic stress due to chronic illness or trauma stimulates the sympathetic 

nervous system and hypothalamic pituitary adrenocortical axis,  and rises cytokine levels, and 

causing  hypercortisolism, which can damage  hippocampal serotonin receptors and may cause 

delirium (1),(3). 

Many risk factors are reported for the development of postoperative delirium. many studies 

found that: age, over 65 years old, male sex,  preoperative cognitive impairment, electrolyte 

imbalance, intraoperative blood loss,  intraoperative hypoxemia, use of general anesthesia, length 

of surgery greater than 3 hours, presence of intraoperative hypercapnia, presence of 

intraoperative hypotension,  use of opioids, presence of postoperative sleep disorders, anemia 

(HCT< 30),  multiple comorbidities,  depression, anxiety disorders, dehydration, hyponatremia 

anticholinergic drugs, alcohol consumption, postoperative pain,  fracture or trauma, Terminal 

illness, Infection with human immunodeficiency virus, Treatment with multiple psychotropic 

drugs, Functional dependence, immobility, Visual impairment  and Hearing impairment(4). 

  Preventing delirium occurrence is the most effective way to reduce its occurrence and 

complications. since delirium has a range of causes,  multicomponent approaches are the most 
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effective and clinically applicable methods, including; early mobilization, preventing sleep 

deprivation, fluid and electrolyte balance, pain control , reduction in the usage of psychoactive 

drugs, avoiding surgical and anesthesia related postoperative complications. In addition, all 

delirium patients benefit from supportive care that aims to reduce triggers for delirium as well as 

pharmacologic treatment with strong antipsychotic medications, Anticholinesterase and 

benzodiazepines have some benefit. Previously Haloperidol is most commonly used, but  

currently health professionals  are using  the newer antipsychotic medications (risperidone, 

olanzapine and quetiapine) (5). 

The number of elderly population is increasing as healthcare quality improves, and globally, its 

estimated that 50% of older individuals have had at least one surgical procedure. And associated 

with this postoperative cognitive dysfunction is one of the most frequent complications after 

surgical procedure in this group of population, and is it generally misunderstood in the medical 

community. Elderly patients often demands a higher level of care  and higher health care cost  

because  most of the time this group of peoples have preoperative comorbidities  which can be 

associated with a decline in cognitive and physiological functions and these factors can affect 

perioperative outcomes and increase the risk of postoperative delirium (6)(7) 
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1.2 Statement of the problem 
Delirium is one of the most frequent postoperative problem in elderly patients, with incidence 

rate of 15% - 25% following major elective procedures and approximately 50% -60% after high-

risk surgeries, including colorectal surgeries and cardiac surgeries. The incidence is reported to 

be higher in orthopedic surgical patients than general surgical patients (44-55% vs. 10-14%) 

From this, 72.4% of those died within 5 years. in hospitalized patients, the global prevalence of 

delirium is 17.9%, 21.8%, 29%, 28.4%, 35.9%, 51%, 12.3% in India, Ireland, Brazil, Iran, USA, 

Switzerland, Nigeria respectively. Sometimes delirium has brief  and self-limiting nature (it 

recover within 4 weeks) but in up to 50% of cases, delirium can last until  the moment of 

hospital discharge (8). 

Patients who are admitted for surgical repair of hip fractures are at high risk for postoperative 

delirium, and the reported incidence rate of delirium in hip fracture patients ranges from 40% to 

60%. most likely, this is correlated with advanced age, preoperative cognitive impairment and 

multiple comorbidities(9). 

Postoperative delirium is associated with significant negative outcomes, such as immobility, 

decrease long term physiological function, pressure ulcers, urinary tract infections, respiratory 

problems, myocardial infarction, atrial fibrillation, longer hospital stay(an average of  5–10 extra 

days), and higher chance of death. Patients with delirium are more likely to die in the hospital or 

within 1 year after hospital discharge. In-hospital mortality rates for patients with delirium range 

from 22% to 76%, and this patient also have greater need for rehabilitation and home healthcare 

services. Therefore, it is a common condition that can have a higher burden on patients, family 

members, the health care system and society(3).    

Patients with delirium, especially those suffering from preoperative dementia, have an increased 

risk of death during the perioperative period and have higher chance to discharged to nursing 

homes, and when they survive the hospitalization, Delirium can also accelerate the effects of 

Alzheimer’s disease and exacerbates long-term cognitive and functional decline. Among elderly 

patients, even those without preoperative cognitive impairment, there is a higher risk of cognitive 

decline after experiencing delirium. And it is associated with a two-fold increase in the risk of 

post hospital discharge dementia. And The incidence of new cognitive decline after delirium is 

also high(7). 

The economic impact of delirium is serious and expensive; the estimated additional health care 

cost is increased by 37%-50% in a people who are diagnosed with the condition. This cost is 

related to costs associated with hospital expenses for hospitalization costs, prescription drugs for 

management of the condition and for research allocation, as well as delirium related absenteeism 

of family or care giver from work and daily activity for caring delirium patient, has high 

economic impact. And Patients with delirium have decline in functioning, resulting  in difficulty  

carrying out regular work and  daily activities and decreased productivity, which  has impact  on 

country’s economy (10).   
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 Drug treatment for delirium is an understudied field with only a limited number of small trials to 

guide management; there are very few data comparing different drugs. So the choice of drug is 

not guided by an understanding of the pathophysiology of delirium; therefore, managing 

delirium with Drug therapy is reserved for patients who have severe delirium and are in danger 

of injuring themselves or others, but most commonly used medications for delirium do not 

reduce delirium and don’t improve length of hospital stay. These medications have side effects 

including exacerbating delirium, extrapyramidal adverse effects, Neuroleptic malignant 

syndrome, orthostatic hypotension, epileptic seizures, weight gain, disturbed glucose 

metabolism, Sedation and increased risk of stroke in older patients with dementia(5). 

As far as our search is concerned, no specific evidence has been reported on the incidence and 

associated factors of postoperative delirium among elderly orthopedic surgical patients in the 

study area. Hence, there is a shortage of information about it. So the inadequacy of the 

information may lead to under diagnosis of delirium in clinical area by health professionals, and 

it may complicate the health status of elderly, resulting in high impact to the hospitals and other 

public health sectors. Therefore, this study will fill the information gap and will provide evidence 

about incidence and associated factors of postoperative delirium in the study area in order to 

manage patients appropriately. 
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1.3 Justification of the study 

Due to shortage of specialized geriatric units, caregivers, and providers of psychotherapy for 

elderly patients, screening of delirium on the postoperative hospital wards is ignored and less 

recognized, and poorly reported in clinical practice. Despite the elevated prevalence and burden 

associated with delirium, under diagnosis remains a critical concern. The occurrence of hospital 

mortality rate among delirious patients is high; therefore, in order to understand how to develop 

early prevention methods and intervention strategies it is important to identify possible risk 

factors of postoperative delirium.   

Identifying risk factors that contribute to the development of post-operative delirium can help to 

focus on prevention, early detection, and better management, which can lead to improved patient 

care and better surgical outcome.in addition, it helps health professionals in clinical decision 

making, explaining risks to the patients as well as for the families and guide families to better 

understand the recovery process and potential outcome. 

By determining the incidence of postoperative delirium and identifying its associated factors, 

health systems can allocate resources more efficiently, such as implementing delirium prevention 

protocols, providing staff education and optimizing perioperative care pathway. and this research 

will be helpful for the next researcher as reference.  

As the number of elderly patients undergoing surgery is increasing, the prevention and treatment 

of postoperative delirium is significantly important public health concern. Research in this area 

encourages collaborations between surgeon, anesthesia professional, geriatricians, psychiatrists 

and other health care professionals to produce comprehensive approach to  patient care. 
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2. Literature review  

According to A Prospective Cohort Study conducted in Taiwan in 2012 with 232 participants 

(mean age: 74 years), shows that Overall 9.1% of the patient experienced postoperative delirium. 

and strong predictor of poor functional status at  6 and 12 months postoperatively was 

significantly associated with Delirium superimposed on cognitive impairment(11). 

Retrospective cohort study done on 582 patients who underwent orthopedic surgery in 2014  

which is conducted to  investigate the relationship between Electrolyte disorders and aging with 

postoperative delirium, showed that postoperative delirium incidence in patients aged 70–79 

years and in patients aged ≥80 years was higher than  patients aged <70 years, In addition the 

incidence of postoperative delirium in the group of patients with electrolyte disorders was higher 

than the patients with normal electrolyte level group; therefore Aging and postoperative 

electrolyte disorders (hyponatremia and hypocalcaemia) are risk factors for postoperative 

delirium in patients undergoing orthopedic surgeries(12). 

A prospective cohort study conducted in china with 572 participants in 2015 showed that 120 

patients (21 %) experience POD and 452 patients (79.0%) did not experience POD.  according to 

this study,  POD is highly associated with older age, a history of stroke, lower albumin level, 

higher blood glucose, higher total bilirubin, higher C-reactive protein, longer surgery duration 

and higher volume of red blood cell transfusions (13). 

A systematic review and meta-analysis study done on 1427 patients in 2015 showed that The 

incidence of postoperative delirium ranges from 8.2% to 54.4%, and Seven significant risk 

factors are identified, including old age, American Society of Anesthesiologists (ASA) 

classification three and greater than three, high body mass index, low serum level of albumin, 

intraoperative hypotension, perioperative blood transfusion and history of excessive alcohol 

consumption. associated with this Patients with postoperative delirium had a significantly 

increased duration of hospital stay and a higher mortality rate compared with those without 

delirium(14). 

A prospective observational study done in the USA in 2015 with 594 patients conducted to show 

the impact of intraoperative hypotension and blood pressure variations on early postoperative 

delirium showed that 178 patients developed delirium on day 1 and 176 patients on day 2. 

Patients developing delirium were older, female, lower preoperative cognitive scores, and  longer 

operations. Relative hypotension (decreases by 20, 30, or 40%) or absolute hypotension [mean 

arterial pressure MAP (<50mm Hg) and the duration of hypotension  were not significantly 

associated with postoperative delirium. instead of this intraoperative blood pressure fluctuation is 

significantly associated with POD(15). 
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A cross sectional study conducted in turkey in 2015 on 65 orthopedic surgical patients showed 

that the incidence of postoperative delirium is 9(15%)and associated factors are  advanced age, 

type of surgery(hip fracture surgery) and  cognitive impairment (17). 

A prospective cohort study done on 106 older Patients in 2016 at Duke University North 

Carolina which is conducted to show the association between obstructive Sleep Apnea and 

Incidence of Postoperative Delirium after Elective Knee Replacement surgery. The results 

showed that 15(53%) patients with obstructive sleep apnea experienced postoperative delirium  

and  (20%) of the patients without obstructive sleep apnea develop POD. (18).  

A retrospective cohort study done in Canada in 2017 on 6831 hip fracture patients shows that an 

increased duration of surgery is associated with higher incidence of postoperative delirium; an 

increase in surgical time of 30 minutes was linked to a 6% increase in risk of delirium and 

patients who received general anesthesia have higher risk of postoperative delirium than patients 

who received regional anesthesia(19).   

 A prospective observational study done in Boston in 2018 on 229 Patients which was conducted 

to investigate The Relationship between Postoperative Pain and Opioid Consumption with 

Postoperative Delirium shows that patients with regular preoperative opioid use have 

significantly greater maximal daily pain scores and requiring greater daily opioids in the first 3 

days after surgery, and these patients are also more likely to develop POD (20). 

Prospective cohort study conducted in japan on 6288 participants in 2018 shows that the pooled 

prevalence of POD was (28%). from these (23–34%) postoperative delirium was associated with 

an increase in perioperative mortality, and after discharge from the hospital mortality,  this study 

also shows that approximately one-fourth of patients  who undergo hip fracture surgery will 

develop Postoperative delirium, and delirium increased the short-term and long-term mortality in 

these patients (8). 

A randomized, multicenter clinical trial conducted in 2018 in china with 950 elderly hip fracture 

patients, which was conducted to investigate effect of regional versus general Anesthesia on 

incidence of postoperative Delirium. The  result shows that regional anesthesia without sedation 

did not significantly reduce the incidence and severity of postoperative delirium compared with 

general anesthesia(21). 

In a Longitudinal study conducted in 2019 in Germany on 402 femur fracture patients, 184 

(45.8%) of the participants developed POD. patients with POD are older, more frequent 

institutionalized, have high level of pain after surgery, and have cognitive and physical 

impairment. These patients have significantly more complications during the hospital stay; 

prolonged intensive care unit stays and high in hospital mortality and overall mortality after 12 

months were significantly higher in POD patients. Twelve months after the fracture, POD was 

significantly associated with diminished mobility, cognitive and functional capacity, and higher 

risk of falls(22). 
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A prospective cohort study done in japan in 2019 on 106 patients who were scheduled for spine 

surgery From 106 patients 12 (11.3%) patients developed POD. Patients with POD are 

significantly older, had comorbidities , were taking a larger number of medications, high blood 

volume loss,  had  longer duration of surgery and this study shows that length of hospital stay 

was also significantly longer in patients with POD than without POD. Comparisons of 

preoperative laboratory parameters between patients with and without POD are Patients with 

POD had a significantly lower hemoglobin concentration, lower albumin concentration, higher 

BUN concentration, higher creatinine concentration, and higher CRP concentration than patients 

without POD(23). 

A Cross sectional study done in Eritrea 2019 on 129 patients which was conducted to show the 

Incidence and risk factors of post-operative delirium in elderly patients who underwent surgery 

under spinal anesthesia shows that Postoperative delirium occurred in 14 patients (10.9%)and 

only age is significantly associated with postoperative delirium(6). 

Prospective cohort study done  in china in 2021 on 263 patients who underwent elective 

orthopedic surgery and was  conducted  to investigate the effects of preoperative anxiety on 

postoperative delirium shows that in patients, with preoperative anxiety have increased the 

occurrence of postoperative delirium, so that the presence of preoperative anxiety is significant 

predictor of postoperative delirium (24). 

A systematic review and meta-analysis of randomized controlled trials done in china in 2021 on 

2110 participants undergoing different surgeries. which was conducted to show the  Effect of 

regional anesthesia on the postoperative delirium, showed that regional anesthesia was associated 

with less POD incidence compared to general anesthesia (total intravenous anesthesia (TIVA) or 

(inhalation anesthesia).  in addition, it showed that the decrease in POD incidence was associated 

with a nerve block  and regional-combined-general anesthesia. There is  a significant correlation 

between regional anesthesia and the decrease in POD incidence(25).  
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Figure 1: conceptual frame work (4, 12, 13, 17, 20, 21, 22, 23, 25)  
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3. Objectives  

3.1 General objective   

To assess the incidence and associated factors of postoperative delirium among elderly elective 

orthopedic surgical patients from February 2024 to May 2024 in selected Addis Ababa public 

hospitals.  

3.2 Specific objectives  

To determine the incidence of postoperative delirium among elderly elective orthopedic surgical 

patients from February 2024 to May 2024 in selected Addis Ababa public hospitals.  

To identify associated factors for postoperative delirium among elderly elective orthopedic 

surgical patients from February 2024 to May 2024 in selected Addis Ababa public hospitals.  
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 4. Material and Methods  

4.1 study area 

 The study was conducted at selected public hospitals in Addis Ababa; the capital city of 

Ethiopia. There are 12 public hospitals and 46 private hospitals in Addis Ababa. Four public 

hospitals were selected for this study: Tikur Anbessa specialized hospital (TASH), Abet hospital, 

Yekatit 12 hospital and Alert hospital. Those hospitals were selected because a relatively large 

number of orthopedic surgeries are perfumed at them compared to other hospitals. 

 TASH is located in the nation’s capital city Addis Ababa; it is Ethiopia’s largest referral 

hospital. It offers diagnosis and treatment for approximately 370,000- 400,000 patients yearly, 

with nearly 8000 surgeries performed annually with 14 operation rooms and has four orthopedic 

operation tables.  

Alert hospital is one of the public hospitals in Addis Ababa; it has 9 operation tables; three from 

those tables are for orthopedic surgeries; Yekatit 12 hospital has 6 functional operation tables 

and from these tables 2 are for orthopedic surgeries, Abet hospital is a trauma center and has 5 

operation tables; two of these tables are for orthopedic surgeries.  

4.2. Study design and study period 

A multicenter longitudinal study was conducted on elderly orthopedic surgical patients from 

February 1
st
, 2024 to May 5th, 2024. 

4.3 Source Population 

All elderly patients aged 65 and above who underwent elective orthopedic surgery in Addis 

Ababa public hospitals. 

4.4 Study population 

All elderly patients aged 65 and above who underwent elective orthopedic surgery in selected 

Addis Ababa public hospitals during the study period. 

4.5 Inclusion and exclusion criteria 

4.5.1 Inclusion criteria 

All elderly patients who underwent elective orthopedic surgeries in selected Addis Ababa public 

hospitals and volunteered to participate in the study and signed informed consent for the study 

during the study period. 

4.5.2 Exclusion criteria 

Patients with preoperative known cognitive impairment (dementia), patients with known 

psychiatric illness and long-term usage of psychotropic medications, patients who were 

transferred to an intensive care unit (ICU) after surgery, patients with day case surgery, ASA 

classification greater than  three, and patients with delirium before surgery. 
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4.6 Sample size determination and sampling procedure  

4.6.1 Sample size calculation  

The sample size (n) was determined based on a single population proportion by assuming 95% 

confidence interval (CI) and 5% margin of error.  

n= (Zα/2)2p (1-p) /d2                        

Where  

n= is the size of the sample  

 Zα/2= is the standard normal value corresponding to the desired level of confidence =1.96 

  d=error of precision =5% 

  P=is the estimated proportion of an attribute =0.5(since there is no similar study done in 

Ethiopia as well as in Africa)  

n= (1.96)2*0.5*(1-0.5)/0.052 

n=384  

Since the size of the population is less than 10,000 this study uses a correction formula 

 Corrected sample size =n*N/n+N 

N = the total number of elderly patients undergone Orthopedic surgeries in four selected 

hospitals with in three months   is 418 

nf =418*384/418+384 

nf=200 

The sample size is 200 and with 10% contingency, the final sample size is equal to 220 

 

From situational analysis the total number of elderly patients who undergo orthopedic surgery 

with in three month was 418. The total numbers of elderly patients who undergo orthopedic 

surgery in the last three month at Alert hospital, Abet hospital, TASH hospital, Yekatit 12 

hospital were 126, 112, 115, and 65 respectively. The study population was taken from each 

hospital with a proportion allocation formula.  
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Proportional allocation for four public hospitals in 

Addis Ababa 

List of hospitals and number of elderly patients who were done within three 

months N=418 

Alert hospital 

Total= 126 

 

TASH 

hospital  

Total=115 

Yekatit 12 

hospital 

Total=65 

Abet hospital   

Total=112 

n=66 n=59 n=61 N=34 

Total = 220 participants  
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4.6.2 Sampling procedure  

Systematic sampling techniques was employed on every other patient selection; this was done as 

k, or sample interval of 2,(k=2) was determined for each hospital as follows: k=N/n, 

K=126/66=2,112/159=2,115/61=2, 65/34 for Alert, Abet, TASH, and Yekatit 12 hospital, 

respectively; hence, with the skip interval k of 2, every other elderly patients who came for 

elective orthopedic surgery during the study period were our study units. 

4.8. Data collection tool and procedure 

 A day before surgery all study participants who underwent elective orthopedic surgeries gave 

their informed consent for the study; Patients were assessed preoperatively for presence of 

delirium before surgery by using the confusion assessment method (CAM) score. 

Postoperatively, after surgery in the orthopedic wards, the assigned trained nurse collect data by 

using a structured interviewer administered questionnaire to collect the pre-operative 

demographic data including  (age, gender, height, weight, educational level, living arrangement, 

lifestyle habits, alcohol drinking and tobacco smoking), past medical history, medication history, 

history of obstructive sleep apnea, previous history of hospitalization and data on other 

characteristics, including   laboratory  test results, diagnosis, and the type of surgery, duration of 

surgery, type of anesthesia, ASA classification, perioperative blood transfusion, intraoperative 

incidence and complications, intraoperative vital signs, intraoperative anticholinergic use, opioid 

use and  anxiolytic use were collected from the patient chart recording and in the orthopedic 

wards after orthopedic surgery,  using the Confusion Assessment Method (CAM), delirium was 

assessed  by following the study participant  after 24hrs of the end of surgery for  3 consecutive 

days by trained nurses. 
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4.9 Variables 

4.9.1 Dependent variables 

Postoperative delirium. 

4.9.2 Independent variables  

Socio-Demography-related factors: age, sex, weight, height, BMI, educational level.  

Laboratory related factors   electrolyte levels, Creatinine level  

Anesthesia-related factors: ASA classification, type of anesthesia, perioperative opioid use 

perioperative benzodiazepines use and anticholinergic use.  

Surgery-related factors: types of surgery, duration of surgery, blood transfusion  

Patient and behavioral-related factors: preoperative smoking, alcohol drinking chronic 

medical comorbidity and previous hospitalization 
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4.10 Operational definitions 

Postoperative delirium:  is a form of delirium that manifests in patients who have undergone 

surgical procedures and received anesthesia. This complication usually occurs within 5 days after 

surgery, especially during the first 24–48 h postoperatively(26). 

Elderly: According to world health organization definition; Elderly are individuals whose age is 

65 years and above. Then old age is classified as young old (65 to 75 years) this is the time 

between working and retirement. And the time frame at which functional deficits starts to show 

up is defined as age 75-85 years old. Age 85 and above are considered as very advanced old age 

and a time that needs special care and support (27). 

The Confusion assessment method (CAM): was derived from the Diagnostic and Statistical 

Manual of Mental Disorders, Revised Third Edition, which is used to asses delirium. It is 

composed of four key features:   1.acute change in mental status with a fluctuating course 2. 

inattention, 3.disorganized thinking, and 4, altered level of consciousness; the diagnosis of 

delirium requires the presence of both of the first two features as well as either of the last two 

features or all of the four features (28). 

Hospitalization: care in the hospital that requires admission as an inpatient and usually requires 

an overnight stay.  
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4.11 Data quality control  

To assure the quality of  the data, one day training was given for data collectors about the 

objectives and relevance of the study, how to interview, how to fill out the questionnaires and 

how to use the assessment tools of delirium. During the data collection, regular data collection 

procedures were supervised by principal investigator. In addition to this, each questioner was 

revised by the investigator for being complete and appropriate. The data collectors were 

instructed to write card number on the questionnaire during the data collection if further cross 

check is needed, and a pre-test was done with 5%(11) participants at St peter’s hospital.  
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4.12 Data processing and analysis   

Data was coded and then entered into epidata version 4.6. Then the data was exported to 

statistical package for social science (SPSS) software version 27 for cleaning and analysis. The 

chi square test was done to determine the relationship between the incidence of postoperative 

delirium and potential associated factors. Both bivariable and multivariable logistic regression 

analysis was conducted to identify factors associated with postoperative delirium. In the 

bivariable logistic regression, variable with p-value of<0.2 were taken in to multivariable 

analysis. In the final model an adjusted odds ratio with 95% confidence interval was used to state 

the strength of the association. The p value of <0.05 was taken as a cutoff to declare statistical 

significance. And patient’s data were presented using frequencies, percentages, figures and 

tables.  
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4.13 Ethical consideration. 

Before data collection to conduct this study, Ethical clearance was obtained from Addis Ababa 

University College of Health Science for TASH and from Addis Ababa Public Health and 

Emergency Management Directorate for alert hospital, abet hospital and yekatit12 hospital. The 

aim of the study was clearly explained to the study participants and their right to refuse was 

maintained. Information was collected after obtaining informed consent from each participant. 

The personal information of study participants was kept entirely confidential. The name and 

address of the participant were omitted from the questioner. The data was used only for the 

intended purpose of the study. 
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4.14 Dissemination and utilization of the study 

The result of the study will be submitted to the collage of health science of Addis Ababa 

University, Anesthesia department, Addis Ababa city health bureau, ministry of health, 

Ethiopian Anaesthetist Association, and other responsible bodies. Moreover, efforts will be done 

to publish the findings of the study and disseminated through different journals and scientific 

publications. 
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                 5. Result 

5.1 Socio-demographic factors and behavioral   characteristics of the study participants  

In this study, a total of 220 elective orthopedic elderly patients who met the inclusion criteria  

were included, with response rate of 100%. From this. the majority were male 

113(51.4%).pertaining their age most of them were between 65 and 75 years old 93(42.3%), and 

more than half of the study participants 129(58.3%) were illiterates, while only 62(28.6%) can 

only read and write without formal education. The vast majority of the study participants were 

non-smokers 213(96.8%).see table 1  

Table 1: Socio-demographic and behavioral characteristics of the study participants at 

selected Addis Ababa public hospitals, Ethiopia, 2024 (n=220) 

Variables  Frequency(n) Percentage (%) 

Gender 

 male                                                                 113                                                              51.4 

Female                                                              107                                                              48.6 

 Age                               

65-75                                                                  93                                                               42.3                     

75-85                                                                  59                                                               26.8 

>85                                                                     68                                                               30.9 

BMI  

underweight                                                       32                                                               15.4 

Normal weight                                                  130                                                              59.1                                                                  

Overweight                                                        45                                                                20.5 

  Obese                                                               11                                                                  5  

Educational status                                    

  uneducated                                                      129                                                              58.6 

Can read  and write                                            62                                                               28.2 

Elementary school                                              20                                                                9.1 

Secondary school                                                7                                                                 3.2 

Collage and above                                               2                                                                 0.9 

Cigarette smoking                                          

 yes                                                                       7                                                                3.2 

 No                                                                     213                                                              96.8                                  

Alcohol drinking                                            

 yes                                                                      32                                                              14.5 

  No                                                                    188                                                            85.5 
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5.2 Surgery and anesthesia related factors associated with the study participants 

From 220 participants, 193 (87.7) were ASAII and 27(12.3) were ASAIII. Regarding   

comorbidity disease, 92(41.1%) of the patients have comorbidity disease. Diabetes  accounts for 

35(38%), 20(21.7 %)  were hypertensive, 16(17.4%) have respiratory disease, 6(6.5%) have 

cardiovascular disease, 5(5.4 %) have cerebrovascular disease  and  10(10.9%)  participants have 

other comorbidities from these 5(2.3%) patients have chronic kidney disease(CKD),2 

(0.9%)patients have chronic liver disease (CLD),7(3.2%)patients have RVI.And 

86(39.1%)patients have a history of previous hospitalization. Regarding the type of surgery and 

anesthesia, 70(31.8) patients underwent upper extremity surgery, 150(68.11%) underwent  lower 

extremity surgery, 137(62.3%)  patients received spinal anesthesia, 14(6.4%)received GA with 

facemask, 27(13.3%)of patients underwent surgery by  peripheral nerve/plexus block and 

42(19.1%) received GA with  ET. From these 14(25%) of the patients were induced by ketamine, 

26(46.4%) patients were induced by propofol, 15(26.8%) induced with ketofol and only 

one(1.8%)patient was induced with thiopental   

0%

10%

20%

30%

40%

50%

60%

70%

GA with ETT

19%

GA with

Facemask 6.4%

Spinal

Anesthesia

62.3%

Nerve Block

12.3%

Types of Anesthesia

GA with ETT 19%

GA with Facemask 6.4%

Spinal Anesthesia 62.3%

Nerve Block 12.3%

Figure 2: types of anesthesia the study participants received at  selected Addis Ababa 

public hospitals, Ethiopia 2024(n=220)s 
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Table 2: surgery and anesthesia risk factors associated with the study participants at 

selected Addis Ababa public hospitals, Ethiopia, 2024 (n=220) 

Variables  Frequency(n) Percentage (%) 

ASA physical status  

 ASAII                                                      193                                                     87.7 

ASAIII                                                       27                                                      12.3 

Perioperative opioid use  

Yes                                                            150                                                     68.2 

No                                                              70                                                       31.8 

Anticholinergic use 

Yes                                                             74                                                      33.6 

No                                                             146                                                      66.4 

Duration of surgery   

<3hours                                                     92                                                         41.8 

>3hours                                                     128                                                       58.2 

Blood transfusion 

Yes                                                            39                                                        17.7 

No                                                             181                                                       82.3 

history of hospitalization  

Yes                                                             86                                                        39.9 

No                                                             134                                                        60.1 

Creatinine level 

Low                                                          23                                                          10.5                                                                                                                                                                        

Normal                                                     141                                                         64.1 

High                                                         56                                                           25.5 

Sodium level                                          

low                                                            75                                                           34.1                                      

normal                                                       91                                                          41.4 

high                                                           54                                                           24.5 

Potassium level 

low                                                            30                                                           13.6 

normal                                                      172                                                         78.2 

high                                                          18                                                           18.2 

blood transfusion 

yes                                                            39                                                           17.7 

no                                                             181                                                          82.3 
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5.3 Incidence of postoperative delirium in elective orthopedic surgical patient  

From the total participants, 73 (33.7%) develop post-operative delirium, and 147 (66.3%) didn’t 

develop postoperative delirium.  

 

 

0.00%
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20.00%

30.00%

40.00%
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Incidences of Postoperative Delirium

Yes 33.7%

No 66.3%

 

Figure 3: incidence of postoperative delirium in elderly orthopedic surgical patients at 

selected Addis Ababa public hospitals, Ethiopia 2024(n=220). 

From the participants who developed POD, 38(52.1%) were female, 35(47.9%) were male, and 

31(42.5%) had chronic comorbidity disease, Regarding opioid usage, 58(79.55%) of participants 

who use opioid perioperatively develops POD. and 36(49.3%) patents who used intraoperative 

anticholinergic had POD, 20(27.4%) patients with lower level of sodium developed POD, and 

(27.4%) of the patients with high level of sodium developed POD. And regarding creatinine 

level, 20(27.4%) developed POD with higher level of creatinin, and 10 (13.7%) patients develop 

POD with low level of creatinine.  
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Table 3A: incidence of postoperative delirium in elderly orthopedic surgical patients at 

selected Addis Ababa public hospitals, Ethiopia 2024(n=220)   

Variables                                    Postoperative delirium 

                Yes                                No 

ASA physical status                           

ASAII                                                        63 (86.4%)                                                130(88.4%)  

ASAII                                                        10(13.7%)                                                  17(11.6%) 

Alcohol drinking 

Yes                                                            13 (17.8%)                                                 19 (12.9%)     

No                                                              60 (82.2%)                                                128 (87.1%) 

Cigarette smoking     

Yes                                                             4(5.5%)                                                       3 (2%) 

No                                                              69 (94.5%)                                                  144(98%)  

Comorbidity disease 

Yes                                                             31 (42.5%)                                                 61 (41.5% ) 

No                                                              42 (57.5)                                                     86 (58.5%) 

Age 

65-75                                                          25 (34.2%)                                                68(48.6%) 

75-85                                                          16(21.9)                                                     43(29.3%)                                                     

>85                                                              32(43.8%)                                                  36(24.5%) 

Gender 

Male                                                           35(47.9%)                                                78(53.1%) 

Female                                                        38(52.1%)                                                 69(46.9%)                                                         

Opioid use 

Yes                                                             58(79.55%)                                             92 (62.6%)                                          

No                                                              15 (20.5%)                                               55 (37.4%) 

Benzodiazepine use  

Yes                                                             18 (24.7%)                                               24 (16.3%) 

No                                                               55 (75.5%)                                              123 (83.75%)                                                       

Anticholinergic use 

Yes                                                              36 (49.3%)                                              38 (25.9%) 

No                                                               37 (50.7%)                                              109 (74.1%) 

BMI 

Underweight                                                12(16.7%)                                             21 (14.3%) 

Normal weight                                             44 (61.1%)                                            86   (58.5%) 

Overweight                                                  15 (20.8%)                                            30 (20.4%) 

Obesity                                                         1(1.4 %)                                                10 (6.85%) 

 

 

 

 

 



26 
 

  

 

Table 3B: incidence of postoperative delirium in elderly orthopaedic surgical patients at 

selected Addis Ababa public hospitals, Ethiopia, 2024(n=220) 

    Variables                                 Postoperative delirium 

                   Yes                                No 

Duration of surgery   

<3 hours                                                      24 (32.9%)                                                68 (46.3%) 

>3 hours                                                      49 (67.1%)                                                79 (53.7%) 

Type of anesthesia 

GA with ETT                                              12 (16.5%)                                                 30(20.4%) 

GA with Facemask                                      1(1.45%)                                                    13 (8.8%) 

Spinal anesthesia                                        49 (67.14%)                                                88 (59.9%) 

Nerve block                                                11 (15.1%)                                                  16 (10.9%) 

Induction agent 

Ketamine                                                     1 (7.7%)                                                      13 (30.3%) 

Propofol                                                       6 (46.25%)                                                 20 (46.55%) 

Ketofol                                                         6 (46.25%)                                                  9(2.3%) 

Thiopental                                                    0 (  0.0 %)                                                     1 (2.3) 

Maintenance agent  

TIVA                                                            1(7.7%)                                                      13 (30.2%)                                                  

Isoflurane                                                     8 (61.5%)                                                   23 (53.5%) 

Halothane                                                    4(30.8%)                                                     7 (16.35%)                     

Blood transfusion  

Yes                                                               23(31.5%)                                                  16 (10.9%) 

No                                                                50 (68.5%)                                                 131 (89.1%) 

Hospitalization   

Yes                                                               38 (52.1%)                                                48 (32.7%) 

No                                                                35 (47.9%)                                                 99 (67.3%)  

Potassium level  

Low                                                             12 (16.4 %)                                                18(12.2%) 

Normal                                                         53 (72.6%)                                                119 (81%)                                                                                                                 

High                                                              8 (11%)                                                     10 (6.8%) 

Sodium level   

Low                                                              20 (27.4%)                                               55 (37.4%)                                                        

Normal                                                         33 (45.2 %)                                              58 (39.5%) 

High                                                              20(27.4%)                                                34 (23.1%)             
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 5.4 Associated factors of Post-operative delirium in elderly patients who underwent 

elective orthopedic surgery 

In bivariable  logistic  regression  age, perioperative blood transfusion, hospitalization history, 

cigarette smoking, preoperative sodium level, perioperative opioid use, perioperative 

benzodiazepine use, duration of surgery and intraoperative anticholinergic use were associated 

with postoperative delirium with the p value of <0.2;  hence  these variables were exported to 

multivariable analysis to determine independent associated factors for postoperative delirium  

and in the multivariable logistic regression analysis age, perioperative blood transfusion, 

previous history of hospitalization, intraoperative anticholinergic use, perioperative opioid use 

are strong predictors for the development of postoperative delirium: the odds ratio of developing 

postoperative delirium(p<0.05); in elderly patients who had previous history of hospitalization 

has about 2.248 times higher odds of developing postoperative delirium than those who had no 

previous hospitalization history {AOR:2.248;95%CI(1.202-4.206},p=0.011)). The patients who 

were on opioid treatment perioperatively has about 2.2times higher odds of developing 

postoperative delirium than their counterparts {AOR:2.200,95%CI(1.073-4.513),p=0.031)) and 

regarding about anticholinergic use patients who used anticholinergic intraoperatively has 2.24 

times  higher odds  of developing postoperative delirium than the patients who didn’t use 

anticholinergic (AOR 2.238,95%CI(1.183-4.235), P value=0.013), patients who transfused blood  

has 2.83 times higher risk for developing  POD  than the patients who were not transfused (AOR 

2.83,95CI% (1.295-6.193) and regarding patents age; patients whose age is 65-75 has 0.468  

times  less odds  of developing postoperative delirium than patients whose age is greater than 85 

years old (AOR 0.468 95%CI(0.225-0.97)p value=0.041 

 

 Table 4: list of associated factors of postoperative delirium in elderly orthopedic surgical 

at selected Addis Ababa public hospitals, Ethiopia 2024(n=220)        

Variables                  POD     COR (CI95%)                       AOR (CI95%)  P value 
    Yes                           no 

hospitalization  
no                                   35(47.9%)         99(67.3%)                      1                                               1                                                                                                            
yes                                  38(52.1%)         48(32.7%)                2.239 (1.261 -3.976)          2.248(1.202-4.206)      0.011                                  
anticholinergic use 
no                                   37(50.7%)         109(74.1%)                     1                                              1                                                                                        
yes                                  36(49.3%)          38(25.9%)                2.791(1.549-5.029)             2.238(1.183-4.235)    0.013 
opioid use 
no                                   15(20%)           55(37.4%)                     1                                                 1                                
yes                                  58(79.5%)           92(62.6%)                2.312(1.196-4.467              2.2(1.073-4.513)      0.031          
Age 
>85                                  32(43.8%)         36(24.5%)                                                                     1       
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75-85                               16(21.9%)         43(29.3%)                 0.988  (0.414-2.06)            0.943(0.428-2.076)          
65-75                               25(34.2%)         68(46.3%)                 0.414(0.214-0.801 )           0.468(0.226-0.97)      0.041     

Blood transfusion 

No                                    50(68.5%)      131 (89.1%)                                                                  1 

yes                                   23(31.5%)        16(10.9%)                  3.766(1.84-7.71)                 2.83(1.295-6.193)     0.009                                 
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 6. Discussion  
In this study, the overall incidence of postoperative delirium among elderly orthopedic surgical 

patients was 33.7%, and the associated factors were increasing age, perioperative blood 

transfusion,  history of pervious hospitalization, perioperative opioid usage, and intraoperative 

anticholinergic use.  

 The incidence of delirium in this study was comparable with a study conducted  in  japan,  

incidence of postoperative delirium was 28%(8), and similarly a study done in  USA showed that 

the incidence of POD was (27.7%).  

On the other hand, the result of this study on incidence of POD is higher than other studies; a 

study done in Taiwan found that the overall incidence of POD  was 9.1%(11),  similarly the 

incidence of POD was 15%(17),7.5%.(11), and 22.7%(30) in  turkey,  Italy, and Canada  

respectively    

   the result of this study on the  incidence of delirium was lower than  that of  study carried out 

in Germany, which was (45.8%)(22).  

The reason for this variation may be related to clinical setup, sample size,  type of surgery, study 

design difference, population  difference. The other reason may be due to variability of delirium 

assessment methods; currently there are many different diagnostic methods for delirium; the 

confusion assessment method (CAM),CAM for the ICU and the diagnostic and statistical manual 

of mental disorder are the most often used diagnostic methods  in addition  to this variability in 

the individual who asses delirium: psychiatrist, nurse, students, medical doctors, other health 

professionals could lead to variation in the incidence of postoperative delirium.   

Many risk factors are reported for the development of postoperative delirium. Many studies 

found that age, depressive disorders, cognitive impairment, male sex, general anesthesia 

electrolyte imbalance, opioid use, benzodiazepine use, anticholinergic use blood transfusion, 

comorbidity disease and hospitalization are risk factors for the development of postoperative 

delirium. 

the result of this study found that postoperative delirium incidence in patients aged greater than 

85 is higher than  that of  65-75 years old. This finding is in line with study done in china and 

German (26) 24):  advanced  age is strong risk factor for the incidence of postoperative deliruim. 

The result of this study found that intraoperative anticholinergic usage is significant risk factor 

for POD.  This is similar to a study done in USA  (31)but a research conducted  in  Netherlands 

found that there was no association between incidence of postoperative delirium and 

anticholinergic usage (32) 

The reason for this is associated with the type and does of anticholinergic medications, health 

condition of the study participants, and drug interaction 
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In this study, perioperative opioid usage is significantly associated with the incidence of POD. 

This finding is similar to  study done in Boston (36),but another study conducted in Netherlands 

found that there was no significant association between opioid use and incidence of 

postoperative delirium(32). 

The reason for these variations may be due the difference of sample size, study population, living 

condition of the study participant due to does and type of opioid, liver and renal problems and 

drug interactions, and medical condition of the patients.   

The result of this study found that perioperative blood transfusion is significant risk factor for the 

development of postoperative delirium in elderly patients who underwent orthopedic surgeries. 

This finding is similar with study done at university of Maryland in Baltimore.(33) and  other 

two research conducted in china found similar result (14)(34) but a study conducted in Korea  

found that there is no association between blood transfusion and POD (35) 

The reason for this may be due to the difference in number of units transfused and the different 

blood components transfused. 

 The result of this study showed that hospitalization is significantly associated with postoperative 

delirium this finding is in line with a study done in Germany (24) and anather study conducted in 

tianjine university china (37). 
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7. Strength and limitation of the study  

Strength:  multicenter study in elderly elective orthopedic surgical patient. 

Limitations: The limitation of this study was we didn’t examine other associated factors that 

have reported in previous studies because they are not routinely done. this factors are albumin 

level, C- reactive protein, and total bilirubin. 

8. Conclusion  

The incidence of postoperative delirium among elderly elective orthopedic surgical patients  was 

high in the study area(33.7%). Advanced age, blood transfusion, intraoperative anticholinergic 

usage, pervious history of hospitalization, perioperative opioid usage were the associated factors 

for postoperative delirium.  

  9. Recommendation  

 We recommend that special attention should be paid for elderly patients with history of 

hospitalization, perioperative blood transfusion advanced age, patients who use opioid and 

anticholinergic medications in addition to this reducing anticholinergic medication and opioid 

based pain treatment is important.  

We also recommend the feature researchers com to do ongoing research on long term impact of 

postoperative delirium on elderly patients. 
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10. ANNEXE 

10.1 Annex 1: INFORMATION SHEET. 

Name of Principal Investigators: Yegle Asrat    

Name of the Organization: Addis Ababa University, College of Medicine and health science. 

Department of Anesthesia. 

Greetings Hello, my name is Yegle Asrat is a final year post graduate anesthesia student from 

Addis Ababa University. I am currently conducting a study on incidence and associated factors 

of Postoperative delirium among elderly Patients who are undergoing orthopedic surgery and 

who are selected for surgery in Abet hospital, Tikur Anbesa specialized hospital yekatit 12 

hospital, and Alert hospital Addis Ababa Ethiopia.   

Benefit of the Research Project: It mainly used to facilitate optimization for other patients and 

you may not benefit directly from this study. But it is important to study this first scientific 

research in our hospitals and in our country Because I strongly believe that the results of the 

study can be used as an input to reduce incidence of postoperative delirium by identifying the 

underlying problems and identifying the determinant factors.  

Protecting participant’s confidentiality: During data collection the patients name will not be 

taken, instead they will be identified by their card number or by code in the chart. All 

questionaries’ collected will be kept confidential the information collected will be used only 

for research purpose.  

Right not to participate in the study: If you do not want to participate in this research study or 

you do not feel comfortable, you can stop at any time and in any situation or answer some 

questions.  I want to assure you that your refusal to participate will not affect your medical care 

or your health.  

Person to contact: If you have any further questions or would like to receive further 

information about the project, please contact:   
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1.Yegle Asrat (Principal investigator):+251-963925715 

2. Mr Silesh Abiy  (B.Sc. M.Sc.) (Advisor)   

3. Mr Ashenafi Seifu  (B.Sc. M.Sc.) (Advisor) 
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10.2 Annex II. Informed consent 

 Data collector will read this paragraph to the selected participant I have been informed briefly 

and, I understand well about the objective of the study. Since it has no any impact in my stay and 

even I understand that I am free to withdraw at any time. So, I here to approve my informed 

consent with my signature to take part in the study__________________  

Signature of participant _______________ Date ______________  

Name of data collector _________________date __________ 

10.3 Annex III. English version Research questionnaires Part 1 socio-demographic 

characteristics of the participant   

S NO Questions  Response  Code  

1 Age in year  

 

_______  

2 Gender  

 

1. Male     2. Female   

3 Weight in kg  

 

__________  

4 Height  

 

___________  

5 BMI in kg/m2 

 

__________  

6 Marital status 

 

1.Single             2.maried      

3.divorced  

 

7 Educational level  1, Uneducated     

2.Can write and read  

3.Elementary  school       

4.Secondary school  

 5.Collage and above  

 

Part 2. Behavioral characteristics of the participants 

SNO Question  Response Code  

8 Do you smoke cigarette 1. Yes     2. No   

10 Do you drink alcohol  1. Yes             2. No   

11 Do you have comorbidity disease 1.yes           2.no  

Part 3. Questions related to surgery and anesthesia  

SNO Questions  Response Code  

14 ASA Physical status  1,II     2.III        

15  Which comorbidity disease do you 1.Diabeties           
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have 2.Hypertension  

3.Respiratory disease  

4.Cardiovascular disease 

5.Muscoloskeletal disease  

6.Cerebrovascular  disease  

7,Autoimmue disease  

8.others  specify  

20 Preoperative creatinine  level 

 

________  

21 Preoperative potassium level 

 

_________  

22 Preoperative sodium level 

 

_________  

23 Preoperative chloride level ________ 

 

 

25 Does the patient use benzodiazepine 

perioperatively  

 1. Yes     2. No   

27 Does the patient use opioids  

Perioperatively 

1. Yes      2.No   

28 Type of surgery performed  1, upper extremity 

2, lower extremity 

 

 

30 Does the patient has Pervious 

Hospitalization 

1.Yes              2.No  

    

33 Type of anaesthesia  1.GA/ETT 

2.GA/LMA 

3.GA with facemask  

4.SA  

5.Peripheral  Nerve block  

6,other  

 

34 Induction agent  1.Ketamine 

2.Propofol 

3.Ketofol 

4.Thiopental 

5.Others 

 

35 Maintenance agent 1.Halothane       5.others  

2.Isoflurane 

3.TIVA 
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4.sevofluran 

36 Intraoperative anticholinergic use  1. Yes     2.No   

38 Duration of surgery 1.< 3hours  2.>3 hours   

40 Blood transfusion 1. Yes     2.No   

Part 4. Postoperative delirium assessment by CAM (confusion assessment method) 

S.N 

 

Questions Responses 
 

Day1 Day2 Day3 

Ye 

s 

N 

o 

Ye 

s 

N 

o 

Ye 

S 

N 

o 

 

1 Feature 1: Acute onset and fluctuating course 

Is there  any acute mental change from the patient’s 

baseline? 

       

2 Feature 2: Inattention 

Did the patient have difficulty focusing attention, 

keeping track of           what was being said? 

       

3 Feature 3: Disorganized thinking 

Was the patients   thinking disorganized or 

Incoherent (rambling conversation, unclear or 

illogical flow of ideas)? 

       

4 Feature 4: Altered level of consciousness  

Would you rate this patient’s level of 

consciousness as 

alert(normal), vigilant(hyper alert),lethargy(drowsy, 

Easily aroused),  stupor (difficulty to arouse), or  coma 

(unarousable)? 

       

       Presences of delirium(positive diagnosis ) 1, Yes 

2,  No  

 

 


