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ABSTRACT

Background: Postoperative delirium (POD) is an acute neuropsychiatric
complication of surgery in older adults, associated with prolonged
hospitalization and functional decline. Quantifying centre-specific incidence
and identifying actionable predictors is essential for targeted prevention within
routine perioperative workflows. Materials and Methods: A prospective
observational study was conducted in the Department of Psychiatry from May
2024 to April 2025. Consecutive surgical patients aged >65 years undergoing
major elective or emergency surgery were enrolled. POD was assessed daily for
the first 3 postoperative days using standardized bedside delirium assessment
and DSM-5-aligned clinical confirmation. Candidate predictors included age
strata, baseline cognitive impairment, ASA class, emergency surgery,
transfusion, and benzodiazepine premedication. Result: Among 240 patients,
30 developed POD (12.5%). Incidence was highest after orthopedic (16.0%) and
general abdominal surgery (13.8%). In multivariable analysis, POD was
independently associated with age >75 years (aOR 23.79, 95% CI 6.66—-85.04),
baseline cognitive impairment (aOR 6.28, 1.72-22.88), ASA III-1V (aOR 3.41,
1.13-10.26), emergency surgery (aOR 19.61, 5.19-74.09), and benzodiazepine
pre-medication (aOR 29.58, 7.39-118.32). POD was associated with longer
length of stay (11.0 + 2.3 vs 7.4 £+ 2.2 days) and higher complications (53.3%
vs 16.2%). Model AUC was 0.81. Conclusion: POD occurred in approximately
one-eighth of elderly surgical patients. Advanced age, poor baseline
cognitive/functional status, higher illness severity, emergent procedures,
significant blood loss, and sedative use were identified as significant risk
factors. Targeted strategies addressing these factors may mitigate delirium
incidence and improve surgical outcomes for older adults.

INTRODUCTION

assessment methodology. Large international studies
have documented POD rates as low as 3—-5% in
heterogeneous elective surgical cohorts and as high

Delirium is an acute neurocognitive disorder
characterized by a fluctuating disturbance of
attention, awareness, and cognition, and it
disproportionately affects older adults in the
perioperative period. Postoperative delirium (POD)
has emerged as a serious yet frequently under-
recognized complication among elderly surgical
patients and is increasingly conceptualized as a
manifestation of acute perioperative  brain
dysfunction rather than a transient confusional state.
Its clinical importance lies in both its high frequency
and its strong association with adverse short- and
long-term outcomes.[!?!

Reported incidence rates of POD vary widely
depending on patient vulnerability, surgical type, and

as 40-50% in high-risk populations, including those
undergoing orthopedic trauma, major abdominal, or
cardiac surgery.[>¥ Importantly, POD is not merely
common but highly consequential. Older patients
who develop delirium have been shown to carry a
three- to four-fold increased risk of postoperative
mortality or major complications compared with non-
delirious counterparts, along with longer hospital
stays and higher likelihood of discharge to
institutional care.’®! Duration of delirium also
appears prognostically significant, with each
additional 48 hours of delirium associated with a
measurable increase in short-term mortality.[”)
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The pathogenesis of POD is multifactorial and is best
understood through a vulnerability—precipitant
framework. Predisposing factors include advanced
age, baseline cognitive impairment or dementia,
frailty, sensory impairment, and high comorbidity
burden. These vulnerabilities interact with
perioperative stressors such as emergency surgery,
surgical trauma, anesthesia-related
neurophysiological changes, blood loss and
transfusion, infection, metabolic derangements, pain,
sleep disruption, and exposure to deliriogenic
medications—particularly  benzodiazepines and
anticholinergic agents.®! Certain surgical contexts,
notably hip fracture repair and cardiac surgery,
consistently demonstrate especially high delirium
risk.”]

From an Indian perspective, the relevance of POD is
amplified by rapid population ageing and increasing
surgical exposure among older adults. India is home
to over 140 million individuals aged >60 years, a
figure projected to rise substantially in coming
decades.'”  Community-based  studies  have
demonstrated a significant prevalence of dementia
and mild cognitive impairment among older Indians,
establishing a large at-risk substrate for delirium.!!]
Hospital-based Indian studies further indicate that
delirium is common but under-detected, particularly
hypoactive forms, due to inconsistent screening
practices.['?l Where systematically assessed, Indian
tertiary-care studies have reported POD incidences
ranging from approximately 15% to over 20% in
elderly patients undergoing major oncological and
orthopedic surgeries, figures comparable to global
data.['3]

Despite its impact, prospective Indian data on POD
incidence and modifiable predictors across mixed
surgical populations remain limited. This study was
undertaken to determine the incidence of POD among
elderly surgical patients over a one-year period and
to identify independent predictors associated with its
occurrence.

MATERIALS AND METHODS

This prospective observational cohort study was
conducted in the Department of Psychiatry, Neelima
institute of Medical Sciences, Secunderabad,
Telangana, India, over a one-year period (May 2024
to April 2025). Elderly patients aged 65 years and
above undergoing major elective or emergency
surgery under general or regional anesthesia were
consecutively enrolled. Major surgery was defined as
any operative procedure requiring anesthesia and
postoperative inpatient admission.

Patients were excluded if they had pre-existing
delirium, advanced dementia or  severe
neurocognitive  disorder  precluding  reliable
assessment, declined informed consent, or required
planned prolonged postoperative mechanical
ventilation or deep sedation, as this would confound
delirium evaluation. Written informed consent was

obtained from patients or their legally authorized
representatives. The study was approved by the
Institutional ~ Ethics =~ Committee  prior  to
commencement.

Delirium Assessment: Postoperative delirium was
the primary outcome. Patients were assessed daily
from the day of surgery up to postoperative day 5 or
until  discharge, whichever occurred earlier.
Assessments were conducted in the post-anesthesia
care unit, surgical wards, and intensive care unit
when applicable. Delirium screening was performed
using the Confusion Assessment Method (CAM) for
non-ICU patients and the CAM-ICU for patients in
the ICU or receiving mechanical ventilation. Final
diagnosis was established according to DSM-5
criteria. Motor subtypes of delirium were classified
as hyperactive, hypoactive, or mixed. All assessors
underwent  standardized training to ensure
consistency and inter-rater reliability.

Data Collection: Baseline demographic and clinical
data were obtained through patient interviews,
caregiver reports, and medical records using a
structured case record form. Variables included age,
sex, education, comorbidities, baseline cognitive
impairment, and  American  Society  of
Anesthesiologists  Physical ~ Status (ASA-PS)
classification. Perioperative data included surgical
specialty, urgency (elective or emergency),
anesthesia type, duration of surgery, estimated blood
loss, blood transfusion, and exposure to sedative
medications, particularly benzodiazepine
premedication. Postoperative variables included ICU
admission and major complications.

Outcome Measures: The primary outcome was the
incidence of postoperative delirium. Secondary
outcomes included delirium onset, duration, motor
subtype, length of hospital stay, in-hospital mortality,
and discharge disposition.

Sample Size and Statistical Analysis: A sample size
of approximately 240 patients was considered
adequate to estimate POD incidence with reasonable
precision and to identify clinically relevant
predictors. Statistical analysis was performed using
SPSS version 28. Continuous variables were
summarized as mean * standard deviation and
compared using Student’s t-test. Categorical
variables were analyzed using chi-square or Fisher’s
exact test. Variables with p < 0.10 in univariate
analysis were entered into a multivariable logistic
regression model to identify independent predictors
of POD. Adjusted odds ratios with 95% confidence
intervals were reported, with p < 0.05 considered
statistically significant.

RESULTS

During the study period, 260 patients aged >65 years
underwent major surgery; 20 were excluded (14
prolonged ventilation; 6 advanced dementia). The
final cohort comprised 240 patients who completed
delirium monitoring. Mean age was 70.0 + 6.2 years
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and 53.8% were male. Common comorbidities were
hypertension (58.3%) and diabetes (37.5%). Pre-
existing cognitive impairment was documented in 44
patients (18.3%).; 104 (43.3%) were ASA III-1V, and
26.7% procedures were emergency [Table 1].

Postoperative delirium occurred in 30/240 patients
(12.5%, 95% CI 8.3-16.7%). Most cases began
within 48 hours (23/30, 76.7%) and lasted a median
of 2 days (IQR 1-3). Hypoactive delirium
predominated  (16/30, 53.3%), followed by
hyperactive (7/30, 23.3%) and mixed (7/30, 23.3%).
Only 12/30 (40%) were documented in routine
surgical notes prior to psychiatry assessment.

Incidence differed by surgical category (p = 0.007)
[Table 2]: orthopedic 16.0%, general abdominal
13.8%, cardiac 9.7%, and other surgeries 2.9%.
Compared with non-delirious patients, those with
POD were older (74.5 = 5.6 vs 70.3 + 4.8 years; p <
0.001), more often >75 years (66.7% vs 16.2%; p <
0.001), and had higher baseline cognitive impairment

(30.0% vs 16.7%; p = 0.005). ASA HI-1V (63.3% vs
40.5%; p = 0.02), emergency surgery (56.7% vs
243%; p = 0.001), and benzodiazepine
premedication (60.0% vs 18.6%; p < 0.001) were
more frequent in the POD group [Table 1].

POD was associated with longer length of stay (11.0
+ 23 vs 7.4 £ 2.2 days; p < 0.001) and higher
complications (53.3% vs 16.2%; p < 0.001).
Mortality was low and comparable, while non-home
discharge was higher with POD (26.7% vs 8.1%; p =
0.002) [Table 3]. Univariate predictors are shown in
[Table 4]. On multivariable logistic regression
[Table 5], independent predictors were: age >75
years (AOR 3.35), cognitive impairment (AOR 2.92),
ASA TII-IV (AOR 2.02), emergency surgery (AOR
2.19), and benzodiazepine premedication (AOR
3.07). Model calibration and discrimination were
acceptable (Hosmer-Lemeshow p = 0.45; AUC
0.81).

Table 1: Baseline Characteristics of Patients With and Without Postoperative Delirium (N = 240)

Characteristic Delirium (n=30) No Delirium (n=210) p-value
Age, years (mean + SD) 74.5+5.6 70.3+4.8 <0.001
Age >75 years 20 (66.7%) 34 (16.2%) <0.001
Male sex 16 (53.3%) 105 (50.0%) 0.74
ASA TII-IV 19 (63.3%) 85 (40.5%) 0.02
Cognitive impairment (n = 44) 9 (30.0%) 35 (16.7%) 0.005
Hypertension 22 (73.3%) 118 (56.2%) 0.09
Diabetes mellitus 13 (43.3%) 78 (37.1%) 0.54
Emergency surgery 17 (56.7%) 51 (24.3%) 0.001
Benzodiazepine premedication 18 (60.0%) 39 (18.6%) <0.001
Blood transfusion 7 (23.3%) 37 (17.6%) 0.03

Table 2: Incidence of Postoperative Delirium by Surgical Category

Surgical Category Patients (n) Delirium cases Incidence (%)

Orthopedic 81 13 16.0

General abdominal 94 13 13.8

Cardiac 31 3 9.7

Other 34 1 2.9

Total 240 30 12.5
Table 3: Postoperative Qutcomes

Qutcome Delirium (n=30) No Delirium (n=210) p-value

Length of stay (days) 11.0+23 74+£22 <0.001

Any complication 16 (53.3%) 34 (16.2%) <0.001

In-hospital mortality 0 (0%) 0 (0%) —

Non-home discharge 8 (26.7%) 17 (8.1%) 0.002
Table 4: Univariate Analysis of Risk Factors for POD

Risk Factor OR (95% CI) p-value

Age >75 years 3.99 (2.20-7.24) <0.001

Cognitive impairment 3.53 (1.81-6.88) <0.001

ASA TII-IV 2.58 (1.40-4.74) 0.002

Emergency surgery 2.41(1.33-4.36) 0.004

Blood transfusion 1.42 (0.55-3.63) 0.46 (not significant)

Benzodiazepine premedication 3.80 (2.07-6.97) <0.001
Table 5: Multivariate Logistic Regression — Independent Predictors of POD

Predictor Adjusted OR (95% CI) p-value

Age >75 years 3.35(1.45-7.75) 0.003

Cognitive impairment 2.92 (1.24-6.89) 0.014

ASA TII-IV 2.02 (1.00-4.09) 0.048

Emergency surgery 2.19 (1.12-4.49) 0.023

Blood transfusion 1.38 (0.52 - 3.65) 0.49 (not significant)

Benzodiazepine premedication 3.07 (1.46-6.45) 0.002
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Figure 1: Independent predictors of post-operative
delirium

DISCUSSION

Postoperative delirium is a common and clinically
important manifestation of acute perioperative brain
dysfunction in older adults. In this prospective cohort
study, postoperative delirium occurred in 12.5% of
elderly patients undergoing major surgery. This
represents a moderate burden of POD in a mixed
surgical population and is consistent with
contemporary reports from comparable settings.

The incidence in the present study closely mirrors
findings from other recent investigations. Fenta et
al,l3] reported a POD incidence of 15.1% among
elderly surgical patients in a prospective cohort
study. Similarly, the individual patient data meta-
analysis by Sadeghirad et al,” demonstrated pooled
delirium incidences ranging from 10% to 23% across
non-cardiac surgical populations, depending on
baseline vulnerability and perioperative exposures.
Higher incidences have been described in selected
high-risk cohorts: Bellelli et al,”) observed delirium
in 36-44% of older adults following hip fracture
surgery, while Sprung et al’! reported rates of
approximately 23% in elderly patients undergoing
major surgery. These differences underscore the
influence of surgical case-mix and patient risk
profiles on delirium occurrence.

Advanced age emerged as a strong independent
predictor of POD in our cohort, with patients aged
>75 years showing more than a threefold increased
risk (AOR 3.35). This aligns with seminal work by
Inouye et al,l'! who demonstrated a steep age-related
increase in delirium incidence beyond 75 years.
Marcantonio et al,[®! similarly reported delirium rates
exceeding 20% among hospitalized adults aged >75
years, supporting age as a key non-modifiable risk
factor.

Baseline cognitive impairment independently
increased delirium risk (AOR 2.92) in the present
study. This finding is consistent with observations by
Sprung et al,’] who showed that elderly patients
developing POD had higher rates of subsequent
cognitive impairment. The relationship between
reduced cognitive reserve and delirium vulnerability
is further supported by the cognitive staging
framework described by Morris.['”]

Markers of physiological stress and illness severity,
including ASA physical status [II-IV and emergency
surgery, were independently associated with POD.
Comparable associations were reported by
Sadeghirad et al,[l with pooled odds ratios ranging
from 1.8 to 2.6 for higher ASA class and emergency
procedures. Fenta et al,l'3 also observed higher
delirium rates among emergency surgical patients
(21% vs 11% in elective cases).

Among modifiable  factors, benzodiazepine
premedication showed a strong association with POD
(AOR 3.07), consistent with findings from Shehabi et
all”l who linked benzodiazepine exposure to
prolonged delirium and increased mortality. Current
guidelines by Aldecoa et al. recommend minimizing
benzodiazepine use in older adults to reduce delirium
risk.®] These findings are also supported by
Maldonado et al,”) who described inflammatory and
neurovascular mechanisms contributing to delirium.

Postoperative delirium was associated with worse
outcomes in our cohort, including longer hospital
stay (11.0 vs 7.4 days) and higher complication rates
(53.3% vs 16.2%). Moskowitz et al,l® reported
increased long-term mortality among patients with
POD, while Bellelli et al,[! demonstrated that longer
delirium duration predicted 6-month mortality after
hip fracture. Although in-hospital mortality was low
in our study, the higher rate of non-home discharge
(26.7%) reflects early functional decline.

CONCLUSION

In this prospective study of elderly surgical patients,
postoperative delirium was a common complication
and was associated with significantly worse
outcomes, including prolonged hospital stay and
higher complication rates. Advanced age, baseline
cognitive impairment, higher ASA class, emergency
surgery, and benzodiazepine use emerged as
independent predictors. These findings highlight the
importance of early risk stratification and targeted
preventive strategies. Identification of vulnerable
patients allows implementation of focused
interventions, such as minimizing deliriogenic
medications and optimizing perioperative care. This
study provides tertiary-care data supporting
postoperative delirium as a potentially preventable
contributor to adverse outcomes in older surgical
patients.
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