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Prevalence and risk factors 
of delirium in older patients 
admitted to a tertiary care centre 
in South India: A prospective, 
observational study

INTRODUCTION

Older adults have a high risk of developing delirium. 
The presence of delirium lengthens a patient’s hospital 
stay and increases economic burden and mortality. 
Early detection and management of delirium decrease 
mortality, morbidity, and distress in older patients 
having the aforementioned condition and their 
caregivers.[1] Studies in India on the older population 
have evaluated the clinical profile, prognostic factors, 
and severity in patients with delirium.[2–4] The aim of 
the present study was to investigate the incidence and 
risk factors of delirium in older adults.

METHODS

A prospective study was carried out after receiving 
approval from the institutional ethics committee of Sri 
Venkateswara Institute of Medical Sciences, Tirupati 
(Roc.No.AS/11/IEC/SVIMS/2017 dated 2.7.2018). The 
study was carried out in accordance with the principles 
of the Declaration of Helsinki, 2013. Acute and critically 
ill patients were admitted to the medical and surgical 
intensive care units (ICUs) of the hospital. Among the 
admitted patients, those who had no conditions outlined 
under the exclusion criteria and who met the inclusion 
criteria were included in the study.

Patients	 aged	 ≥60	 years,	 who	 were	 admitted	 for	 at	
least 24 hours to the ICU, and who were willing to 
participate were included in the study.

Patients with history of delirium, psychosis, 
dementia, depression, severe aphasia, stroke, brain 
injury, hearing impairment, and comatose, having a 
Richmond Agitation–Sedation Scale (RASS) score of 
-4 and -5 for more than three days,[5] and who were 
on ventilator and were non-responsive to arousal were 
excluded from the study.

Consent of the next legal heir, as applicable, was 
obtained before initiating the study. During the study 
period (28 November 2018 to 28 February 2020), 

patients were evaluated twice and 12 hours apart 
within 24 hours of admission. Demography, history of 
comorbidities and trauma, and behavioural traits of the 
patients were documented by enquiring the attendants 
of said patients and by examining case sheets. Patients 
having	RASS	scores	of	−	3	to	+	4	were	evaluated	for	
delirium using the Confusion Assessment Method 
for the ICU (CAM-ICU).[6] Subtypes of delirium were 
categorised based on the RASS score.[5] The primary 
objective of the study was to examine the prevalence 
of delirium, and its secondary objective was to find 
out the predictors of delirium.

A sample size of 827 was calculated by assuming an 
α value of 0.05, a β value of 0.20, a 50% prevalence of 
delirium, and null hypothesis value of 45.143. The mean 
and standard error of mean and categorical variables 
of patients with and without delirium were compared 
using student’s independent t test and the Chi-squared 
test. Predictors of delirium were investigated using 
multivariate backward likelihood ratio logistic regression 
analysis. Exact p values are shown in the tables.

RESULTS

Among the 827 patients investigated, 105 (12.69%) were 
diagnosed with delirium. No significant difference in the 
prevalence of delirium was observed along the lines of 
gender, education, occupation, smoking, alcohol intake, 
type 2 diabetes, combination of comorbidities (such 
as hypertension and type 2 diabetes), and admission 
to either medical or surgical ICU. Patients who were 
Muslim or Christian, unmarried, who had hypertension, 
who were non-ventilated, who were on analgesics, 
benzodiazepine, and sedatives, who were hypoactive 
and who were diagnosed with the central nervous 
system diseases, metabolic diseases, and sensory 
impairment were significantly higher in delirious than 
non-delirious. A higher prevalence of delirium group 
was found in non-ventilated than in ventilated patients. 
Longer mean duration of ICU stay and longer mean 
duration of hypertension was noticed in patients with 
delirium than without it (P<0.001) [Table 1]. Logistic 
regression analysis showed that variables such as ICU 
stay, hypertension, and ventilator use were found to be 
predictors of delirium in older patients [Table 2].

DISCUSSION

Our study showed 12.69%(medical = 12.74% vs. 
surgical = 12.5%) prevalence of delirium. Prevalence 
of delirium was within range in patients admitted to the 
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medical ICU (5%–38%)[7]but lower in those admitted 
to the surgical ICU (15%–25%)[8] in the present study 
than in reported studies due to differences in care 
setting, type and time frame of evaluation, experience 
of the evaluator, method used for diagnosis, and 
exclusion of patients with comorbidities.[1,9] Higher 
prevalence of hypoactive delirium in the present study 

may be due to the higher percentage of patients taking 
benzodiazepines.

Longer mean ICU stay in patients with delirium than 
those without it may be due to the settings reserved for 
clinically severe patients or failure of healthcare settings 
in providing effective primary care and post-acute 

Table 2: Predictors of delirium analysed using logistic regression analysis
Variable B S.E Odds ratio 95% CI p Nagelkerke R2

ICU stay 0.133 0.042 1.143 (1.053‑1.240) 0.001 0.146
Hypertension −0.858 0.225 0.424 (0.273‑0.659) 0.000
Ventilator use −1.505 0.237 0.222 (0.140‑0.354) 0.000
ICU=Intensive care unit; B=Coefficient for the constant; SE: Standard error; P=Probability

Table 1: Prevalence and comparison of continuous and categorical variables in patients with and without delirium 
delirium

Prevalence of delirium
Total number of patients investigated (n) Delirium present n (%) Delirium absent n (%)
827 105 (12.69) 722 (87.30) ‑
Variable Delirium (n=105) No Delirium (n=722) p
Age (years) 68.71 ± 0.64 68.51 ± 0.22 0.756
ICU duration (days) 4.45 ± 0.23 3.60 ± 0.07 <0.001
HTN + DM duration (months) 12.17 ± 3.05 9.27 ± 1.21 0.394
HTN duration (months) 47.42 ± 4.46 30.49 ± 1.74 0.001
DM duration (months) 19.31 ± 3.74 16.08 ± 1.46 0.431
Categorical variables
Religion

Hindu
Muslim
Christian

90 (85.71)
09 (8.57)
06 (5.71)

657 (90.99)
53 (7.34)
12 (1.66)

0.025

Marital status
Unmarried
Married
Widow/Widower

4 (3.80)
76 (72.38)
25 (23.80)

06 (0.83)
526 (72.85)
190 (26.31)

0.031

Hypertensives 66 (62.85) 298 (41.27) <0.001
Drugs administered

Not administered
Benzodiazepines
Analgesics
Sedatives

87 (82.85)
07 (6.66)
08 (7.61)
03 (2.85)

697 (96.53)
12 (1.66)
12 (1.66)
1 (0.13)

<0.001

Ventilated
Non‑ventilated

41 (39.04)
64 (60.95)

83 (11.49)
639 (88.50) <0.001

Hyperactive delirium
Hypoactive delirium

11 (10.47)
94 (89.52)

0 (0.00)
3 (0.41)

<0.001

Disease condition
Cardiac diseases
Chronic kidney disease
Central nervous system diseases
Chronic obstructive pulmonary disease
Post‑surgical patients
Metabolic diseases
Cancer
Sensory impairment
Liver disease
Urological disease
Substance abuse

24 (22.85)
08 (7.61)

32 (30.47)
07 (6.66)

21 (20.00)
05 (4.76)
05 (4.76)
02 (1.90)
00 (0.00)
00 (0.00)
01 (0.95)

218 (30.19)
74 (10.24)

129 (17.86)
51 (7.06)

147 (20.36)
24 (3.32)
57 (7.89)
03 (0.41)
11 (1.52)
08 (1.10)
00 (0.00)

0.006

ICU=Intensive care unit; DM=Diabetes mellitus (type 2): HTN: Hypertension
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rehabilitation.[10] Longer hospital stay was shown to 
increase the risk of the patient developing delirium.[8]

Hypertension was reported as a significant risk factor 
of delirium among older adults.[11] In the present 
study, a significantly higher proportion of patients 
with hypertension and a longer mean duration of 
hypertension were observed in patients with delirium 
than in those without it[Table 1].

Prevalence of delirium was significantly higher in 
non-ventilated versus ventilated patients in the 
present study [Table 1]. However, prevalence of 
delirium ranged from 20% to 50% in non-mechanically 
ventilated patients.[12] A lower prevalence of delirium 
in ventilated versus non-ventilated patients may be 
due to the lower percentage of ventilated patients in 
the present study.

The strength of the study is that it was the largest 
prospective study on older patients in the Indian 
context and their evaluation was carried out using 
the CAM-ICU. Limitations include the study being 
single-centre focused, study being applicable only to 
the patients admitted to the ICU, non-evaluation of 
severity of delirium and blood/serum markers, and 
the assessment of delirium being done within 24 
hours. This was only a cross-sectional study, and risk 
factors identified for delirium need to be established 
in longitudinal studies.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

M. Nagarathnam1, S.A.A. Latheef2, 
M. Hanumantha Rao3, Aloka Samantaray3

1Department of Medical and Surgical Nursing, College of Nursing, 
3Department of Anaesthesiology, Sri Venkateswara Institute of 

Medical Sciences, Tirupati, Andhra Pradesh, 2Post-Doctoral Fellow, 
School of Life Sciences, University of Hyderabad, Hyderabad, 

Telangana, India

Address for correspondence:  
Dr. S.A.A. Latheef, 

Visiting Scientist, Department of Genetics, Osmania University, 
Hyderabad – 500 006, Telangana, India.  

E-mail: yakheen@gmail.com

Submitted: 07-Oct-2021
Revised: 27-Feb-2023

Accepted: 28-Feb-2023
Published: 10-Apr-2023

How to cite this article: Nagarathnam M, Latheef SA, 
Hanumantha Rao M, Samantaray A. Prevalence and risk factors 
of delirium in older patients admitted to a tertiary care centre in 
South India: A prospective, observational study. Indian J Anaesth 
2023;67:394-6.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non-commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online

Quick response code
Website: 
www.ijaweb.org

DOI: 
10.4103/ija.ija_908_21

REFERENCES

1. Grover S, Avasthi A. Clinical practice guidelines for management 
of delirium in elderly. Indian J Psychiatry 2018;60:329-40.

2. Rai D, Garg RK, Malhotra HS, Verma R, Jain A, Tiwari SC, 
et al. Acute confusional state/delirium: An etiological and 
prognostic evaluation. Ann Indian Acad Neurol 2014;17:30-4.

3. Ashok VK, Pillai MGK, Puthenkote BF. Delirium in elderly: 
Is age the sole factor in determining prognosis. JIAG 
2018;14:113-8.

4. Grover S, Kate N, Agarwal M, Mattoo SK, Avasthi A, Malhotra S, 
et al. Delirium in elderly people: A study of a psychiatric liaison 
service in north India. Int Psychogeriatr 2012;24:117-27.

5. Jayaswal AK, Sampath H, Soohinda G, Dutta S. Delirium in 
medical intensive care units: Incidence, subtypes, risk factors, 
and outcome. Indian J Psychiatry 2019;61:352-8.

6. Ely EW, Inouye SK, Bernard GR, Gordon S, Francis J, May L, 
et al. Delirium in mechanically ventilated patients: Validity 
and reliability of the confusion assessment method for the 
intensive care unit (CAM-ICU). JAMA 2001;286:2703-10.

7. Marantonio ER. Delirium in hospitalized older adults. N Engl J 
Med 2017;377:1456-66.

8. Ahmed S, Leurent B, Sampson EL. Risk factors for incident 
delirium among older people in acute hospital medical 
units: A systematic review and meta-analysis. Age Ageing 
2014;43:326-3.

9. Pereira FDB, Lopes MA. Delirium in elderly in patients admitted 
to clinical wards. Prevalence and investigation of clinical 
conditions in a Brazilian sample. Dement Neuropsychol 
2018;12:152-56.

10. Avelino-Silva TJ, Campora F, Curiati JAE, Jacob-FilhoW. 
Prognostic effects of delirium motor subtypes in hospitalized 
older adults: A prospective cohort study. PLoS One 
2018;13:e0191092.

11. Oliveira FR, Oliveira VH, Oliveira ÍM, Lima JW, Calderaro D, 
Gualandro DM, et al. Hypertension, mitral valve disease, 
atrial fibrillation and low education level predict delirium 
and worst outcome after cardiac surgery in older adults. BMC 
Anesthesiol 2018;18:15.

12. Salluh JI, Soares M, Teles JM, Ceraso D, Raimondi N, 
Nava VS, et al. Delirium epidemiology in critical care study 
group. Delirium epidemiology in critical care (DECCA): An 
international study. Crit Care 2010;14:R210.

Page no. 86


