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Postoperative delirium has the potential to impact individuals of all age groups, with a significant 
emphasis on the elderly population. Its presence leads to an increase in surgical morbidity and 
mortality rates, as well as a notable prolongation of hospital stays. However, there is a lack of research 
regarding the prevalence, risk factors, and implications of postoperative delirium in developing 
nations like Ethiopia, which affects both patients and healthcare institutions. An observational 
study was conducted at hospitals in the South Gondar Zone to diagnose postoperative delirium in 
the Post-Anesthesia Care Unit (PACU) using the Nursing Delirium Screening Scale. Both bivariable 
and multivariable logistic regression techniques were employed to analyze the association between 
independent factors and postoperative delirium. The strength of the association was indicated 
by the odds ratio with a 95% confidence interval (CI). Any p-values below 0.05 were considered 
statistically significant. The incidence of postoperative delirium was determined to be 41%. In the 
multivariate logistic regression analysis, several factors were identified as significantly associated 
with postoperative delirium. These factors include an age of 75 or older (AOR, 11.24; 95% CI, 4.74–
26.65), ASA-PS IV (AOR, 3.25; 95% CI, 1.81–5.85), severe functional impairment of activities of daily 
living (AOR, 3.29; 95% CI, 1.06–10.20), premedication with benzodiazepine (AOR, 4.61; 95% CI, 
2.48–8.57), intraoperative estimated blood loss exceeding 1000 ml (AOR, 2.74; 95% CI, 1.50–4.98), 
and intraoperative ketamine use (AOR, 3.84; 95% CI, 2.21–6.68). Additionally, postoperative delirium 
was found to significantly prolong the duration of stay in the post-anesthesia care unit (PACU) 
and the length of hospital stay (p-value < 0.05). Patients aged 75 or older, ASA-PS IV, experiencing 
severe functional impairment of ADL, patients premedicated with benzodiazepine, patients with 
intraoperative estimated blood loss exceeding 1000 ml, and intraoperative ketamine use were 
identified as risk factors for post-operative delirium.
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Abbreviations
ADL	� Activity of Daily Life
AOR	� Adjusted Odds Ratio
ASA	� American Society of Anesthesiologists
COR	� Crude Odds Ratio
Nu-DESC	� Nursing Delirium Screening Scale
PACU	� Post Anesthesia Care Unit
SPMSQ	� Short Portable Mental Status Questionnaire

The current DSM-IV definition of delirium characterizes it as an acute confusional state marked by fluctuating 
mental status, reduced ability to focus (inattention), disturbances in the level of consciousness, changes in 
cognition, and perceptual disturbances1. In neo-Latin languages, it is referred to as an acute confusional state2,3.
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Postoperative delirium can occur in patients of any age, although it is more commonly observed in older 
patients. It can lead to longer hospital stays and increased costs due to delayed recovery from anesthesia. The 
incidence of postoperative delirium varies based on factors such as the type and sensitivity of the delirium 
assessment used, as well as the type and urgency of the procedure4. Reported rates range from 9 to 87%5. 
Postoperative delirium is the most frequently reported complication in elderly surgical patients, with incidence 
rates ranging from 5 to 50% in the postoperative period6,7. In the United States, more than one-third of all 
surgeries are performed on elderly patients, highlighting the importance for healthcare workers to understand 
the optimal care for delirium8.

Postoperative delirium may arise from various factors, including neuro-inflammation, neurotransmitter 
imbalances, pain, infection, metabolic abnormalities, and sleep disturbances9–12. Key predisposing factors for 
postoperative delirium include poor preoperative cognitive function, advanced age, and a history of alcohol or 
substance abuse13. Although most patients eventually recover from postoperative delirium, studies have shown 
that episodes of delirium are associated with long-term cognitive decline14.

Research findings have shown that approximately 30 to 40% of cases of postoperative delirium are 
preventable15. Multimodal strategies have been employed to reduce the incidence of postoperative delirium. 
While pharmacologic interventions for the treatment of active delirium have been extensively studied, most 
studies have failed to identify effective drugs. A systematic review found that antipsychotic medications did not 
significantly affect the incidence, duration, severity, or length of hospital stay related to delirium16. A clinical 
trial by Agar et al. showed that the placebo group had improved survival and reduced delirium severity scores 
compared to those treated with risperidone and haloperidol17. Furthermore, dexmedetomidine has been 
associated with a reduction in postoperative delirium18,19.

Non-pharmacologic interventions, such as training on delirium for medical staff, have been shown to 
reduce the duration of delirium, hospital length of stay, and mortality. These programs also enhance delirium 
recognition and management and are associated with reductions in point prevalence20,21. A study conducted in 
Shanghai, China, among elderly patients with lung cancer in the intensive care unit found that the postoperative 
blood oxygen levels, preoperative cognitive scores, and postoperative sleep quality scores in the delirium group 
were significantly lower than those in the non-delirium group22.

Postoperative delirium is a common complication, particularly among elderly patients, and can lead to 
several adverse postoperative outcomes, including prolonged hospital stays, increased healthcare costs, extended 
ICU stays, and higher morbidity and mortality rates23–26. However, research on the incidence, duration, and risk 
factors of postoperative delirium is limited in Ethiopia, especially in the study area. Identifying these risk factors 
is crucial for implementing strategies to reduce the occurrence, severity, and associated adverse outcomes of 
delirium. This study aims to provide valuable data on the incidence of postoperative delirium and its associated 
factors at the time of patient transfer to the ward among elderly patients. The findings may contribute to the 
existing body of knowledge and serve as baseline data for future research in Ethiopia.

Objectives
Main objective
To determine the prevalence and risk factors for postoperative delirium among elderly surgical patients in south 
Gondar zone hospitals in 2023.

Specific objectives
To determine the prevalence of postoperative delirium among elderly surgical patients.

To identify variables associated with postoperative delirium in elderly surgical patients.
To evaluate the postoperative impact of delirium on elderly surgical patients.

Methods and materials
Study design, period and setting
A cross-sectional study was conducted at hospitals in the South Gondar Zone, Ethiopia, from January 1st to 
November 30th, 2023. The South Gondar Zone is one of the ten administrative zones in the Amhara Regional 
State. According to Ethiopia’s 2021 statistical report, the South Gondar Zone has a total population of 2,631,566, 
with 1,331,888 males and 1,299,678 females27. The zone is served by eight government hospitals, including seven 
primary hospitals and one comprehensive specialized hospital. These hospitals are Nefas Mewucha Primary 
Hospital (NMPH) in Lay Gaynt Woreda, Wogeda Primary Hospital (WPH) in Simada Woreda, Ebinat Primary 
Hospital (EPH) in Ebinat Woreda, Mekane Eyesus Primary Hospital (MEPH) in Estie Woreda, Andabet 
Primary Hospital (APH) in Andabet Woreda, Debre Tabor Comprehensive Specialized Hospital (DTCSH) in 
Debre Tabor, Dr. Ambachew Memorial Hospital (Dr. AMH) in Tach Gaynt Woreda, and Addis Zemen Primary 
Hospital (AZPH) in Libokemkem Woreda.

For this study, three institutions (DTCSH, AZPH, and NMPH) were selected, and an average of 57 elderly 
patients underwent surgery (Fig. 1). After collecting the data, the study was registered with the title on Research 
Registry, using the unique registration number researchregistry10049.

Inclusion/exclusion criteria
Patients above the age of 65 years and who were scheduled for elective surgery9,28 were included in the study. 
However, elderly patients with severe pulmonary disease or severe cardiac disease, as well as those who were 
unable to perform cognitive and psychometric tests due to reasons such as sensory impairment, language 
disorders, or a previous diagnosis of dementia9,28 were excluded from the study.

Scientific Reports |         (2025) 15:1400 2| https://doi.org/10.1038/s41598-024-84554-2

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Sampling size and technique
Since there were no similar studies conducted in Ethiopia, the proportion of postoperative delirium was taken 
as 50%, with a 95% confidence interval and a margin of error of 0.05. The sample size was determined using the 
following formula for a single population proportion.

	 n = z2 (p) (1 − p)/d2

Whereas n represents the sample size, Z represents the confidence interval (1.96), P represents the prevalence 
(0.5), and d represents the margin of sampling error to be tolerated (0.05), the goal is to determine the sample 
size with a confidence interval of 95% and a margin of error of 5%.

n= (1.96)2 * 0.5(1- 0.5)/ (0.05)2 = 385, and by adding a 10% non-response rate the final sample size was 424. 
Consecutive sampling technique was used in which every study participant meeting the inclusion criteria was 
selected until the required sample size was achieved. The daily operation schedule list in each hospital was used 
as a sampling frame. The situational analysis showed that an average of 40, 10, and 7 elderly patients who meet 
the inclusion criteria were operated on Debre Tabor Comprehensive Specialized Hospital, Addis Zemen Primary 
Hospital, and Nefas Mewucha Primary Hospital respectively per month. According to this data, the calculated 
sample size was proportionally allocated for each hospital (DTCSH = 298, AZPH = 74, NMPH = 52) during the 
study period.

Dependent variable
Postoperative delirium (Yes/No).

Independent variables
Demographic variables: Age, sex, BMI, history of smoking and alcohol consumption, presence of comorbid 
disease (medical conditions that are simultaneously present with the surgical condition they already present 
with in the patient), activities of daily living, presence of preoperative cognitive impairment using Short Portable 
Mental Status Questionnaire (SPMSQ) score, preoperative anxiety.

Preoperative variables: Premedication (benzodiazepines, hypnotics, narcotic drugs), ASA status, serum 
electrolytes, creatinine, glycaemia, etc.

Fig. 1.  Schematic presentation for the incidence and risk factors of postoperative delirium in elderly surgical 
patients in South Gondar Zone hospitals, 2023 (n = 424).
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Intraoperative and postoperative variables: Surgical specialty, duration of surgery, type of anesthesia, 
induction agent, use of anticholinergic, IV opioids used, duration of anesthesia, presence of hypotension, 
intraoperative blood loss, perioperative blood transfusions, postoperative analgesics used, stay duration in 
PACU, duration of hospital stay, and admission to ICU.

Operational definitions
Elderly: A chronological age of 65 years old or older, while those from 65 to 74 years old are referred to as “early 
elderly” and those over 75 years old as “late elderly”29.

Activities of Daily Living: The Katz Index of Independence in Activities of Daily Living is the most 
appropriate instrument to assess the functional status of the elderly. The Index ranks adequacy of performance 
in functions of bathing, dressing, toileting, transferring, continence, and feeding. Each function is scored as yes/
no for independence functions. A score of 6 indicates full function, 4 indicates moderate impairment, and 2 or 
less indicates severe functional impairment30.

Preoperative dementia: The Short Portable Mental Status Questionnaire (SPMSQ) Scoring of > 2 errors 
suggests cognitive impairment31. The Short Portable Mental Status Questionnaire (SPMSQ) asks for the following 
information: date of birth, age in years, and time to the nearest hour, year, name of the hospital or home address, 
and the ability to recognize two people. What the year before will be: Enter the patient’s grandfather’s name and 
count backwards from 20 to 1 (no errors or suggestions permitted). On a scale of 1 to 10, a score less than 7 
indicates’ cognitive impairment.

Preoperative anxiety: Preoperative anxiety was assessed using the six-item State-Trait Anxiety Inventory 
measure. The total of all six scores was multiplied by 20/6. Patients with a score of 20 have no anxiety, while those 
with a score of 80 have a significant level of worry. A score of 44 and above was considered to indicate clinically 
severe anxiety32.

The State-Trait Anxiety Inventory consists of negative items (I feel tense, I feel upset, I feel worried), 
and positive items (I feel calm, I feel relaxed, I feel content). Each item was scored as follows: 1 = Not at all, 
2 = Somewhat, 3 = Moderately, 4 = Very much32 .

Postoperative delirium: In our research, we utilized the NU-DESC scale to assess delirium in postoperative 
patients. The NU-DESC scale comprises five parameters: disorientation, inappropriate behavior, inappropriate 
communication, illusions/hallucinations, and psychomotor retardation. Each parameter is assigned a sub-score 
ranging from 0 to 2 points, where 0 indicates the absence of symptoms, 1 represents mild symptoms, and 2 
corresponds to severe symptoms. A total score of ≥ 2 points is indicative of postoperative delirium33.

Data collection procedure
The questionnaire consists of two sections: Section 1 consists of demographic and patient-related preoperative 
data, and Section 2 consists of anesthesia and surgery-related intraoperative data. Section 3 consists of post-
operative data such as the duration of surgery/anesthesia, stay duration in the PACU, and length of hospital stay.

Patient history was taken to document pertinent patient demographics and health habits. Functional 
autonomy was assessed using the basic Activities of Daily Living34. Data for Activities of Daily Living were 
obtained from the patient or from a close relative or caregiver. Cognitive status was measured using the ten-item 
Short Portable Mental Status Questionnaire (SPMSQ), which is a brief, easy-to-administer tool that does not 
require specific training for administration and scoring31, It is a reliable and valid tool35. Consecutive patients 
in the PACU were prospectively evaluated for the presence of delirium. The nursing staff of the PACU will 
record the Nu-DESC. The presence of delirium was determined using the Nursing Delirium Scale score36. PACU 
delirium was assessed by obtaining a Nu-DESC score during transfer to the inpatient ward at the end of their 
PACU stay when deemed ready to be transferred to the surgical inpatient ward. Content validity and reliability 
have been established33,37,38.

Data quality assurance
A pretest was conducted on 5% of the study participants (21 patients) at Felege Hiwot Comprehensive Specialized 
Hospital. Nurses working in the Post-Anesthesia Care Unit (PACU) were trained on both the Nu-DESC tool 
and the clinical significance of delirium before conducting delirium screenings on the patients. Throughout the 
data collection period, repeated PACU visits were made to provide assistance with any questions related to the 
delirium assessments.

Data analysis and interpretation
The data was coded and entered into STATA version 17 after being cleaned and checked for completeness. 
Descriptive statistics, including percentages, frequency distributions, and measures of central tendency, were 
calculated. Independent variables were initially analyzed using binary logistic regression, with postoperative 
delirium as the dependent variable. Variables with a p-value of ≤ 0.2 from the bivariate analysis were then 
included in a multivariable logistic regression model to assess their association with postoperative delirium. 
Odds ratios with 95% confidence intervals and p-values were computed to identify factors associated with 
postoperative delirium. A p-value of < 0.05 was considered statistically significant.

Results
Socio demographics and preoperative characteristics of the study participant
A total of 424 surgical patients aged 65 and older participated in this study, with more than half (234, 55.2%) 
being male. The majority of participants (82.8%) were under the age of 75. In terms of activities of daily living, 
more than half (231, 54.5%) had full function, 150 (35.4%) exhibited moderate impairment, and 43 (10.1%) 
had severe impairment. Regarding lifestyle factors, 67 (15.8%) of the participants had a history of smoking, and 
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69 (16.3%) had a history of alcohol or substance overuse. Preoperative anxiety was observed in 121 patients 
(28.5%), while 303 (71.5%) did not exhibit preoperative anxiety (Table 1).

Anesthesia and surgery related intraoperative characteristics of the study participants
Preoperative premedication patterns for research participants showed that 218 (51.4%) had premedicated with 
opioids, and 97 (22.9%) had premedicated with benzodiazepines (Table 2). Out of the 424 participants, 59.4% 
came for elective surgery, and the other individuals were hospitalized for emergency surgery. Merely 53 (12.5%) 
out of the participants had a history of preoperative blood transfusion.

The incidence of postoperative delirium and factors associated with it
Of the 424 elderly surgical patients in this study, 41% experienced postoperative delirium. Multivariate analysis 
revealed that the following factors were significantly associated with the development of delirium: age ≥ 75 
years, ASA III status, severe impairment in activities of daily living, preoperative administration of ketamine or 
benzodiazepines, estimated blood loss exceeding 1000 mL, longer surgery duration, extended PACU stay, and 
prolonged hospital stay. However, no significant associations were found between postoperative delirium and 
factors such as opioid use, ASA IV status, anesthesia duration, or moderate impairment in daily living activities.

Post-operative characteristics of study participant
Looking at the postoperative characteristics patient stay duration in PACU and patient hospital stay is significantly 
associated with the occurrence of postoperative delirium (Table 4).

Discussion
Postoperative delirium is characterized by a sudden disruption in attention and cognition, separate from 
neurocognitive disorders. It is characterized by difficulty maintaining focus or shift in attention, as well as 
cognitive disturbances such as memory impairment, disorientation, and hallucinations or illusions39–41. 
According to this study, the prevalence of postoperative delirium among elderly surgical patients is 41%. This is 
consistent with findings from studies conducted at the Denver Veteran Affairs Medical Center (43–44%) and the 
University of California, San Francisco (46%)25,42,43. This could be attributed to the use of a similar assessment 
tool for the primary outcome of the study.

The incidence of postoperative delirium in elderly surgical patients observed in this study is significantly 
higher than the prevalence reported in a study conducted at Yamaguchi University Graduate School of Medicine 
in Japan (25%), in Cleveland, USA (11.4%), and at Marmara University Hospital, Istanbul, Turkey (5.32%). This 
high prevalence of postoperative delirium in this study area could be attributed to a lack of awareness of the issue 
and the absence of a postoperative delirium management guideline in the study area26,44,45. On the other hand, 
the prevalence of postoperative delirium in elderly surgical patients found in this study was low compared to a 

Variables

Postoperative delirium

Total frequency (%)No Yes

ASA

ASA II 189 64 253(59.7%)

ASA III 55 77 132(31.1%)

ASA IV 6 33 39(9.2%)

Comorbid disease
No 156 107 263(62.0%)

Yes 94 67 161(38.0%)

Preoperative dementia
No (SMSQ > 7) 228 161 389(91.7%)

Yes (SMSQ ≤ 7) 22 13 35(8.3%)

Preoperative anxiety
No 168 135 303(71.5%)

Yes 82 39 121(28.5%)

Preoperative anemia
No 203 143 346(81.6%)

Yes 47 31 78(18.4%)

Preoperative sodium level
Normal 210 146 356(84.0%)

Abnormal 40 28 68(16.0%)

Preoperative potassium level
Normal 173 125 298(70.3%)

Abnormal 77 49 126(29.7%)

Preoperative serum glucose level
Normal 201 141 342(80.7%)

Abnormal 49 33 82(19.3%)

Preoperative serum creatinine level
Normal 204 135 339(80.0%)

Abnormal 46 39 85(20.0%)

Table 1.  Socio demographics and preoperative characteristics of elderly postoperative patients in south 
Gondar zone hospitals, North West Ethiopia, from January 01 to November 30, 2023. COR – Crud Odd 
Ratio, AOR – Adjusted Odd Ratio and CI – Confidence Interval. Normal reference ranges: Sodium (135–145 
mmol/L), Potassium (3.6–5.5 mmol/L), Glucose (108–180 mg/dL), Creatinine (0.74–1.35 mg/dL for adult 
men, 0.59–1.04 mg/dL for adult women).
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study conducted in the United States of America (71%)46. The lower prevalence observed in our research area 
may be due to differences in the definition of the problem and the methods used to assess it.

Several studies have revealed many potential factors related to the development of postoperative delirium 
in elderly surgical patients. According to the findings of this study, age greater than or equal to 75, ASA status 
of the patient (ASA III), severe impairment in daily living activities, ketamine premedication, benzodiazepine 
premedication, estimated blood loss greater than 1000 ml, and duration of surgery were associated factors for 
the development of postoperative delirium among elderly surgical patients. Moreover, according to the results 
of the student t-test, postoperative delirium was related to a lengthy stay in the PACU and in the hospital overall 
(Tables 3, 4). Age ≥ 75 was significantly associated with the prevalence of postoperative delirium in this study. It 
was 11.24 times more likely to cause postoperative delirium when compared to patients with an age of less than 

Variables COR (95% CI) AOR (95% CI) P-value

Age in years
65–74 1 1

≥ 75 13.62(6.37, 27.54) 11.24(4.74, 26.65) < 0.0001

ASA

ASA II 1 1

ASA III 4.13(2.64, 6.46) 3.25(1.81, 5.85) < 0.0001

ASA IV 16.24(6.51, 40.54) 2.74(0.88, 8.57) 0.083

Activity of daily living

Full function 1

Moderate Impairment 2.04(1.33, 3.13) 1.46(0.85, 2.51) 0.167

Severe impairment 14.78(5.96, 36.64) 3.29(1.06, 10.20) 0.039

Benzodiazepine Premedication
No 1 1

Yes 4.06(2.51, 6.57) 4.61(2.48, 8.57) < 0.0001

Ketamine administration
No 1 1

Yes 2.98(1.99, 4.47) 3.84(2.21, 6.68) < 0.0001

Estimated blood loss (milliliter)
< 1000 1 1

> 1000 4.29(2.70, 6.83) 2.74(1.50, 4.98) 0.001

Table 3.  Preoperative and intraoperative risk factors for postoperative delirium in hospitals of the South 
Gondar Zone, Northwest Ethiopia, from January 1 to November 30, 2023.

 

Variables

Postoperative delirium

Total frequency (%)No Yes

Surgical specialty

General surgery 69 89 158(37.3%)

Orthopedics surgery 82 42 124(29.2%)

Gynecologic surgery 75 30 105(24.8%)

Urologic surgery 24 13 37(8.7%)

Type of anesthesia

GA with ETTI 86 56 142(33.5%)

GA with LMA 43 32 75(17.7%)

Spinal anesthesia 109 74 183(43.2%)

Brachial plexus block 12 12 24(5.7%)

Propofol use
No 187 119 306(72.2%)

Yes 63 55 118(27.8%)

Benzodiazepine premedication
No 218 109 327 (77.1%)

Yes 32 65 97 (22.9%)

Thiopental use
No 227 153 380(89.6%)

Yes 23 21 44(10.4%)

Ketamine use
No 177 78 255(60.1%)

Yes 73 96 169(39.9%)

Anti-cholinergic use
No 173 119 292(68.9%)

Yes 77 55 132(31.1%)

Intra-operative hypotension
No 144 103 247(58.3%)

Yes 106 71 177(41.7%)

Estimated blood loss (milliliter)
< 1000 214 101 315(74.3%)

> 1000 36 73 109(25.7%)

Table 2.  Intraoperative Anesthesia and Surgical characteristics of Elderly postoperative patients in hospitals of 
the South Gondar Zone, Northwest Ethiopia, from January 1 to November 30, 2023.
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75 (AOR 11.24 with 95% CI (4.74, 26.65)). This finding is supported by a prospective controlled study done in 
Amsterdam, a study done at Yamaguchi, and a study done at the University of California, San Francisco43,45,47.

The American Society of Anesthesiology (ASA) status of the patient was significantly associated with the 
prevalence of postoperative delirium. Compared to ASA II patients, ASA III patients were found to have AOR of 
3.25 with a 95% CI of (1.81, 5.85). This finding is also supported by a study conducted in the Netherlands, which 
found that ASA ≥ 3 was associated with the prevalence of postoperative delirium48. The observation that only 
ASA 3 was related to delirium in our study, while ASA 4 was not, may be due to the small number of participants 
classified as ASA 4; typically, patients with ASA 4 and above have communication difficulties. Additionally, 
preoperative functional impairment has been demonstrated to have a substantial correlation with postoperative 
delirium; patients with severe preoperative impairment in their daily activities are 3.29 times more likely to 
experience postoperative delirium than patients who are fully functional. Research from California and Indiana 
supports this finding49.

This study showed that benzodiazepine premedication is significantly associated with the occurrence of 
postoperative delirium, with an AOR of 4.61 (95% CI 2.48, 8.57). This finding is supported by research done in 
Addis Ababa, Ethiopia23. This is contradictory to the fact that benzodiazepines were regularly given to reduce 
perioperative anxiety, which reduces postoperative delirium, as seen in the other research18,19,21. This result 
could be secondary to the paradoxical effects of BZDs, effects such as irritability, aggressiveness, and confusion 
that especially result from repeated doses.

Despite there is some previous studies which state ketamine prevent postoperative delirium by reducing pain 
and opioid consumption this study showed that ketamine premedication is found to be significantly associated 
with the occurrence of postoperative delirium with AOR (3.84 and CI (2.21, 6.68)). This result is supported by 
systematic reviews done on the relation of ketamine with postoperative delirium50. This finding is attributed to 
the deleterious effect of ketamine by increasing the incidence of postoperative nightmares and hallucinations.

Excessive bleeding is significantly associated with the occurrence of postoperative delirium. Patients with 
an estimated blood loss of 1000 ml or more were found to be 2.7 times more likely to develop postoperative 
delirium (AOR 2.74, 95% CI: 1.50, 4.98) compared to those with an estimated blood loss of less than 1000 ml. 
This finding is consistent with research conducted in Addis Ababa, Ethiopia23. While some studies suggest 
that blood transfusions contribute to postoperative delirium, they do not directly link excessive bleeding to its 
development23,51,52. This result may be attributed to cerebral hypotension caused by excessive bleeding, which is 
believed to increase the risk of delirium.

A long duration of surgery was found to be significantly associated with the prevalence of postoperative 
delirium. This finding is supported by studies conducted in Addis Ababa, Ethiopia; Chongqing, China; Colorado, 
USA; and at Shanghai Jiao Tong University23,42,51,53. A prolonged duration of surgery may lead to significant 
blood loss and the exposure to multiple medications, both of which can contribute to the development of 
postoperative delirium.

The results of this study indicate that the prevalence of postoperative delirium is significantly associated 
with prolonged stays in both the PACU and the hospital. This finding is consistent with studies conducted at 
Harvard Medical School in Boston and in Addis Ababa, Ethiopia23,24. This may be attributed to the fact that 
delirium often causes patients to become resistant to following medical team instructions, leading to increased 
medication consumption and exposing them to more adverse effects than non-delirious patients. The delay in 
hospital discharge due to delirium also increases the demand for medical resources, exposes patients to a higher 
risk of hospital-acquired infections, and exacerbates the financial burden on patients23,24.

Conclusions
The incidence of postoperative delirium was found to be high. Risk factors identified for postoperative 
delirium include being aged 75 or older, having an ASA classification of III, severe functional impairment 
of ADL, premedication with benzodiazepines, intraoperative estimated blood loss greater than 1000 ml, and 
intraoperative ketamine use. The development of postoperative delirium was found to be significantly associated 
with prolonged stays in the PACU and hospital.

Limitation
The limitations of the study include the small sample size and the lack of a heterogeneous research population.

Variables

Postoperative delirium

P-valueNo Yes

Duration of surgery (time in minute)* 90.28 ± 34.74 98.22 ± 32.62 0.018

Duration of Anesthesia (time in minute)* 145.78 ± 81.21 137.57 ± 65.79 0.270

Stay duration in PACU* 168.10 ± 75.99 206.55 ± 96.94 < 0.0001

Length of hospital stay (time in hour)* 80.59 ± 34.31 115.66 ± 49.97 < 0.0001

Postoperative opioid consumption#
No 165 128

0.121
Yes 85 46

Table 4.  Postoperative characteristics of Elderly patients in hospitals of the South Gondar Zone, Northwest 
Ethiopia, from January 1 to November 30, 2023. Note: # chi-square test; *Independent-samples T test. PACU – 
Post Anesthesia Care Unit.
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