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ABSTRACT

Background: Patients admitted to intensive care units (ICUs) often experience delirium, which is associated with adverse outcomes including
prolonged ICU stays, increased mortality rates, and elevated healthcare costs. Despite its significance, delirium in Pakistan remains understudied.
Objectives: To assess the delirium prevalence, identify predisposing factors and precipitating events, determine predictors of delirium, and explore its
impact on ICU length of stay and mortality. Study Design: The study utilized a prospective observational design. Setting: The study was conducted at
Bahria International Hospital ICU in Lahore, Pakistan. Duration of Study: This study was conducted from September 2022 to March 2023. Material
and Methods: Utilizing the Intensive Care Delirium Screening Checklist (ICDSC), bedside nursing staff evaluated 140 patients twice daily. Data on
predisposing factors, precipitating events, and clinical parameters were collected. Regression analysis was performed to identify predictors of delirium.
Results: The study found a delirium prevalence of 29.2%, significantly affecting ICU length of stay. Regression analysis identified sepsis, metabolic
acidosis, nasogastric tube use, and APACHE Il score as independent predictors of delirium among ICU patients. Conclusion: Given the detrimental
effects of delirium, implementing multidisciplinary preventive strategies targeting modifiable risk factors are Precommended to improve patient
outcomes.
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brain inflammation(10). A previous study suggests that delirium is

INTRODUCTION

Delirium has significant cost consequences for the healthcare
industry. In the US, delirium-related healthcare costs range between
$38 billion to approximately $152 billion annually. This includes
expenditures related to Readmission and Continuous Care (1, 2).
Delirium affects up to 46.3% of ICU patients (3), prompting a study
into prevention methods (3). The Society of Critical Care Medicine
developed recommendations for managing delirium in the Intensive
Care Unit, including proven screening methods for critically sick
patients (4). The 2018 guideline recommends screening adult patients
in intensive care units for delirium every eight hours utilizing an
accurate and trustworthy method (5).

Daily delirium evaluation effectively prevents delirium in 30-40% of
instances by earlier detection of signs (6).

Delirium is an acute neuropsychiatric condition involving changes in
consciousness, interest, and focus evolving over a brief period. It can
be caused by a combination of underlying medical issues, drug
intoxication or withdrawal, and a variety of other factors(7). The
International Classification of Diseases, 11th Revision defines
delirium as an abrupt onset of diminished arousal, cognitive deficits,
disruptions of attention, motor activity, & cycles of sleep and
wakefulness (8).

Several tests have been established for evaluating delirium in
hospitalized patients, such as the Confusion Assessment Method for
the Intensive Care Unit (CAM-ICU), Cognitive Test for Delirium,
Delirium Detection Score, Intensive Care Delirium Screening
Checklist (ICDSC), and Nursing Delirium Screening Scale (9). The
CAM-ICU and ICDSC are the most trustworthy methods for assessing
delirium in critically sick patients, according to psychometric
properties research (9)

Although the specific etiology of delirium is unknown, it is mainly
caused by ischemic brain damage, chemical imbalance, and peripheral

caused by a combination of variables, including pre-existing
conditions, acute conditions, and attributable or environmental factors
(11). The baseline parameters were age (3), severity of disease (12),
and the existence of comorbidities (13). Hospital variables included
sedation, vasopressors, the duration of the ICU stay, ventilatory
therapy, oxygen deprivation, fever, elevated bilirubin, and creatinine
levels, physical restrictions, and infection (13-15). Delirium poses a
considerable danger to the health of patients and is a strong indicator
of the risk of falls (16). Delirium increases the risk of removal of
invasive catheters, tracheal tubes, and urine catheters compared to
non-delirious individuals (13). Delirium can lead to prolonged
mechanical breathing, hospitalization, and higher morbidity and death
rates (2). Furthermore, it has both immediate and long-term
deleterious effects on patient quality of life (17) and memory
impairment among ICU survivors (18).

Pakistan and other Asian nations have distinct cultures and ethnicities
compared to other industrialized and developing countries. There is a
lack of research on the relationship between culture and delirium. We
aim to explore these links in this study to assist healthcare
practitioners in Pakistan in establishing a prediction model to identify
people at increased risk of delirium.

METHODOLOGY

A prospective observational study was conducted at Bahria
International Hospital ICU in Lahore 2023 to find the frequency of
delirium, establish the relationship between selected variables and
delirium, determine the extent to which the selected variables predict
delirium, and evaluate the effect of delirium on ICU duration of stay
and mortality among ICU patients. The study was approved by the
hospital's ethics committee and included 140 patients who met the
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selection criteria and were admitted to adult ICUs, coronary care units,
and post-cardiac surgery units from September , 2022 to March 2023.
The Intensive Care Delirium Screening Checklist was used to identify
patients with delirium. Bergeron and his colleagues created this
checklist, which consists of eight items based on DSM criteria. The
items include altered consciousness, lack of focus, confusion,
psychomotor agitation or retardation, hallucinations, delusions,
inappropriate conduct or mood, sleep-wake cycle disorder, and
symptom fluctuation. The checklist is suitable for screening patients
in crowded ICUs and can be used by medical personnel without any
psychiatry expertise. Patients received a score for each symptom that
appeared during the allotted time A score of four or higher out of eight
was indicative of delirium, and the doctor was informed if the patient
scored higher than four. The checklist had a sensitivity of 81.0%,
specificity of 87.7%, and good diagnostic accuracy with a Cronbach
a of 0.839. The Acute Physiology and Chronic Health Evaluation II
(APACHE 1I) score was used to assess the severity of the condition.
The APACHE II score was developed by Knaus et al. in 1985, and it
ranges from zero to 71, with increasing scores indicating a higher risk
of hospital death. A risk factor checklist tailored to this study was
created based on the literature research on risk factors for delirium
among ICU patients. The list includes variables such as age, gender,
tobacco use, concurrent conditions, trauma or emergency surgery
before ICU admission, SOFA score, use of sedation, sepsis,
mechanical ventilation, creatinine levels, metabolic acidosis, and
bladder catheter usage.

Before the research began, the ICU staff were trained to use the
ICDSC to assess delirium. The study included patients who were
admitted for at least 24 hours, were at least 18 years old, were able to
understand and speak Urdu or English, and were moved from another
hospital, ICU, or ward. The risk factor checklist marked off the use of
sedatives, the use of mechanical ventilators, sepsis, bladder catheter
use, and nasogastric tube insertion during the previous 24 hours. The
worst laboratory results obtained within 24 hours after ICU admission
were used to compute the APACHE II, SOFA, and SAPS II scores.
The duration of the ICU stay was determined by the number of days
from the day of admittance to the date of ICU discharge.

The data were organized and analyzed using SPSS software version
23. Data cleansing and verification were performed before the
analysis. Continuous variables were represented by mean and standard
deviation, and nominal variables were evaluated using contingency
tables and the y test, which were displayed as a number and a
percentage. The first regression model included every independent
variable that showed bivariate-level correlation with delirium. A p-
value less than or equal to 0.05 was considered significant.

RESULTS

The study was conducted from September, 2022 to March 2023. With
200 patients selected from intensive care units during the research
period. However, 60 participants had to be removed from the study
due to various reasons. Thirty-one participants had an RASS score of
less than -3, 14 stayed for less than 24 hours, 5 had neurological
disorders, and 15 underwent neurosurgery. After removing these
participants, the study included 140 patients. The demographic details
of the participants are provided in Table 1, Figure 1,2.

In the study population, 92% had sepsis, and 75.7% were put on
ventilator support. 6.4% had no comorbid condition, 27.8% had one
disease, and 49.2% had three associated diseases. The average age of
the participants was 54 + 18.5 years. Around 63.5% of them had
documented medical problems, while 36.5% had surgical issues. The
mean APACHE II score of the subjects, which indicates the severity
of the disease, was 19 + 5.2, and their mean organ dysfunction score

(SOFA) was 9 +3.25. The length of ICU stay was 14 + 9 days. (Table
D).

Delirium was found in 29.2% of the study population, while 70.8%
were without delirium. (Table 2)

The association between the chosen clinical and sociodemographic
variables—age, comorbidity, APACHE II score, SOFA score,
sedative usage, creatinine level, and delirium—was ascertained using
a point-biserial correlation. The findings showed a favorable
relationship between delirium, high creatinine levels, sedative usage,
SOFA scores, and APACHEII scores.

A point-biserial correlation was constructed to investigate the
relationship between delirium, ICU duration of stay, and ICU
mortality. The results indicated a positive correlation between
delirium, ICU duration of stay, and predicted ICU mortality rate.

The analysis identified several predictors of delirium among ICU
patients. Sepsis (B =2.512, p=0.007), metabolic acidosis (B =1.541,
p = 0.025), nasogastric tube usage (B = 2.141, p < 0.001), and
APACHE II score (B = 0.223, p = 0.002) showed significant positive
correlations with delirium. Patients with these conditions were
respectively 9.87, 4.25, 10.29, and approximately 25% more likely to
develop delirium. However, sedation use (p = 0.801) and creatinine
level (p = 0.211) did not exhibit significant associations.

Table 1: Demographic of the participants

Variables Total sample (n = 140) n,%
Gender

Male 94(67)
Female 46(33)
Diagnosis

Medical 89(63.5)
Surgical 51(36.5)
Emergency surgery or trauma

Yes 19(13.5)
No 121(86.5)
Comorbidity

None 9(6.4)
One disease 39(27.8)
Two disease 23(16.4)
Three disease 69(49.2)
Sepsis

Yes 129(92.1)
No 11(7.9)
Ventilator use

Yes 106(75.7)
No 34(24.3)
Metabolic acidosis

Yes 113 81)
No 27 (19)
Bladder catheter use

Yes 116(82.8)
No 24(17.2)
Nasogastric tube use

Yes 44(31.5)
No 96(68.5)
Age (years) 54 +18.5
APACHE-II (points) 19+52
SAPS 1II (points) 49 +£15.8
ICU length of stay (days) 14+9
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Figure 1: Distribution of gender in the study population
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Figure 2: Distribution of co-morbid conditions in the study
population

The constant term indicated a very low likelihood of delirium in the
absence of these predictors (p <0.001). These findings emphasize the
importance of monitoring and managing factors such as sepsis,
metabolic acidosis, nasogastric tube usage, and APACHE II score to
mitigate delirium risk in ICU patients (Table 4)

Table 2 Delirium prevalence among the study population

Variable Total sample (n = 140) n,%
ICDSC

Delirium 41(29.2)

No delirium 99(70.8)

Table 3. Findings of a point-biserial correlation analysis
comparing continuous factors with delirium.

VARIABLE point-biserial correlation p-value
Age —0.121 0.172
Comorbidity 0.035 0.625
APACHE II score 0.414 <0.01
SOFA score 0.321 <0.01
Sedation 0.147 0.014
Creatinine 0.154 0.018

Table 4: Delirium predictors in the research sample

VARIABLE B Wald P Exp 95%
(B) Confidence

limit
Sepsis 2.512 7.478  0.007  9.87 1.85-48.56

Metabolic 1.541 5269 | 0.025 4.25 1.24-11.65
acidosis

Nasogastric 2.141 17.698  0.00 10.29  3.58-28.87
tube use

APACHEII 0.223 12.258 0.002  1.25 1.14-1.24
score

Sedationuse | 0.024 0.056  0.801 1.10 @ 0.35-2.25

Creatinine -0.004 1.789  0.211 1.01 0.91-1.02
level
Constant —5.254 33.658 0.00 0.004

DISCUSSION

To the extent of our knowledge, this is a landmark study that examines
the frequency of delirium, investigates delirium-related variables, and
assesses how delirium affects ICU patient mortality and duration of
hospitalization in Pakistan. The incidence of delirium among ICU
patients was found to be 29.2%, which is less than the incidence found
in other studies carried out in (19), Saudi Arabia (20), and Italy (21).
Several pharmaceutical and nonpharmacological delirium prevention
strategies, such as sedation weaning, pain control, and early mobility,
may be connected to the lower rate estimated in the present
investigation. By focusing on the delirium risk factors, these therapies
are highly successful in lowering the occurrence of delirium.
According to the data, there was no discernible age difference between
the delirium-free and delirium-affected people. This finding
contradicted previous research demonstrating a strong correlation
between delirium and increasing age (22, 23). This disparity may be
connected to the kind of ICU research and patient selection.
According to the current study's results, smoking was not associated
with delirium, which is consistent with earlier research (24). The
SOFA score and the APACHE II score indicate organ dysfunction and
the severity of the sickness, respectively. The APACHE II and SOFA
ratings of the study individuals with delirium were more significant
than those without delirium. Delirium may be more likely to occur in
patients with severe illnesses and organ malfunction, suggesting a link
between delirium and severe disorders.

This study confirms previous research findings (25, 26) that the use of
sedative medicines is strongly associated with triggering delirium.
One potential reason might be a neurotransmitter system disturbance
brought on by central nervous system depression (27).

The use of a mechanical ventilator and delirium are correlated,
according to the current study (p < 0.001). Sedation may be why
delirium is linked with mechanical ventilation(20).

The current study's findings align with other research (28, 29), which
found a substantial correlation between metabolic acidosis and the
onset of delirium. The results of this investigation are consistent with
those of other studies (29), which identified a strong link between
metabolic acidosis and the development of delirium.

The findings showed a correlation between delirium and the existence
of renal impairment measured by a high creatinine level. The results
align with the existing body of research (30). This finding adds to the
body of research regarding the impact of waste product buildup on the
brain in cases of renal impairment, namely the induction of
inflammation and the consequent discharge of pro-inflammatory
substances that may hasten the onset of delirium.
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It was shown that there was a strong correlation between sepsis and
the onset of delirium. The current study's findings were consistent
with the theory that sepsis triggers the systemic inflammatory
response and releases cytokines that may damage the barrier between
the blood and the brain, resulting in cerebral metabolic alterations,
hypoxia, and insufficient cerebral perfusion, which ultimately causes
delirium (31, 32). Previous research has revealed similar findings
about the strong correlation between sepsis and ICU delirium (32). It
was noted—and this was also seen in other studies—that the presence
of a bladder catheter was linked to delirium (33). It is important to
recognize several limitations when evaluating the findings of this
study. Convenience sampling was employed which limited the
universality of the results. Also, a relatively small sample size of study
participants may have impacted the statistical analysis. To determine
the effect of adopting preventive strategies to lower the frequency of
delirium among ICU patients in Pakistan, more research is required.

CONCLUSION

Delirium is a common condition among patients in intensive care units
(ICUs), which can negatively affect patient outcomes in healthcare
systems in Pakistan and internationally. In our center, the incidence of
delirium was found to be 29.2% among ICU patients. Various factors
were independently associated with delirium, including nasogastric
tube usage, metabolic acidosis, sepsis, and APACHE II score.
Identifying significant risk variables associated with delirium in
Pakistani ICU patients can help develop new prevention techniques
that focus on modifiable risk factors. Prevention is always better than
treatment, therefore it is important to take measures to prevent delirium
from occurring in the first place.

DECLARATIONS

Data Availability statement

All data generated or analyzed during the study are included in
the manuscript.

Ethics approval and consent to participate

Approved by the department Concerned. (BTIH/

Consent for publication

Approved

Funding

Not applicable

CONFLICT OF INTEREST

The authors declared absence of conflict of interest.

AUTHOR CONTRIBUTION

RIZWAN PERVAIZ

Conception of Study, Final approval of manuscript.

Manuscript revisions, critical input.

Coordination of collaborative efforts.

TAYYABA SARWAR

Conception of Study, Development of Research Methodology Design,
Study Design,, Review of manuscript, final approval of manuscript.
BUSHRA ARIF

Study Design, Review of Literature.

SHAH BANO

Data entry and Data analysis, drafting article.

Data acquisition, analysis.

MUHAMMAD AHMED NAYYAR

Manuscript drafting.

Coordination of collaborative efforts.

AHMED MOHAMMED HASSAN MOSTAFA

Conception of Study, Development of Research Methodology Design,
Study Design,, Review of manuscript, final approval of manuscript.
WAEL GHALY ELMASRY

Coordination of collaborative efforts.

Study Design, Review of Literature.

SITARA RAZA

Manuscript revisions, critical input.

Coordination of collaborative efforts.

REFERENCES

1. Leslie DL, Marcantonio ER, Zhang Y, Leo-Summers L,
Inouye SK. One-year health care costs associated with delirium in the
elderly population. Archives of internal medicine. 2008;168(1):27-32.
2. Salluh JI, Wang H, Schneider EB, Nagaraja N, Yenokyan
G, Damluji A, et al. Outcome of delirium in critically ill patients:
systematic review and meta-analysis. bmj. 2015;350.

3. Mori S, Takeda JRT, Carrara FSA, Cohrs CR, Zanei SSV,
Whitaker I'Y. Incidence and factors related to delirium in an intensive
care unit. Revista da Escola de Enfermagem da USP. 2016;50:0587-
93.

4. Barr J, Fraser GL, Puntillo K, Ely EW, Gélinas C, Dasta JF,
et al. Clinical practice guidelines for the management of pain,
agitation, and delirium in adult patients in the intensive care unit.
Critical care medicine. 2013;41(1):263-306.

5. Devlin JW, Skrobik Y, Gélinas C, Needham DM, Slooter
AlJ, Pandharipande PP, et al. Clinical practice guidelines for the
prevention and management of pain, agitation/sedation, delirium,
immobility, and sleep disruption in adult patients in the ICU. Critical
care medicine. 2018;46(9):e825-¢73.

6. Inouye SK, Westendorp RG, Saczynski JS. Delirium in
elderly people. The lancet. 2014;383(9920):911-22.
7. American Psychiatric Association D, Association AP.

Diagnostic and statistical manual of mental disorders: DSM-5:
American psychiatric association Washington, DC; 2013.

8. Meagher DJ, MacLullich AM, Laurila JV. Defining
delirium for the international classification of diseases, 11th revision.
Journal of psychosomatic research. 2008;65(3):207-14.

9. Gélinas C, Bérubé M, Chevrier A, Pun BT, Ely EW,
Skrobik Y, et al. Delirium assessment tools for use in critically ill
adults: a psychometric analysis and systematic review. Critical care
nurse. 2018;38(1):38-49.

10. Ali S, Patel M, Jabeen S, Bailey RK, Patel T, Shahid M, et
al. Insight into delirium. Innovations in clinical neuroscience.
2011;8(10):25.

11. Sachdev PS, Mohan A, Taylor L, Jeste DV. DSM-5 and
mental disorders in older individuals: an overview. Harvard review of
psychiatry. 2015;23(5):320.

12. Gravante F, Giannarelli D, Pucci A, Gagliardi AM, Mitello
L, Montagna A, et al. Prevalence and risk factors of delirium in the
intensive care unit: an observational study. Nursing in critical care.
2021;26(3):156-65.

13. Tilouche N, Hassen MF, Ali HBS, Jaoued O, Gharbi R, El
Atrous SS. Delirium in the intensive care unit: incidence, risk factors,
and impact on outcome. Indian journal of critical care medicine: peer-
reviewed, official publication of Indian Society of Critical Care
Medicine. 2018;22(3):144.

[Citation: Pervaiz, R., Sarwar, T., Arif, B., Bano, S., Nayyar, M.A., Mostafa, A.M.H., Elmasry, W.G., Raza, S. (2023). The prevalence, risk factors,
and outcomes of delirium amongst ICU patients. A study from the local population of Pakistan. Pak. J. Inten. Care Med. 2023: 19. doi:

https://doi.org/10.54112/pjicm.v3i02.19]




Pak. J. Inten. Care Med., 2023: 19

Pervaiz et al., (2024)

14. Kanova M, Sklienka P, Kula R, Burda M, Janoutova J.
Incidence and risk factors for delirium development in ICU patients-a
prospective observational study. Biomedical Papers of the Medical
Faculty of Palacky University in Olomouc. 2017;161(2).

15. Jayaswal AK, Sampath H, Soohinda G, Dutta S. Delirium
in medical intensive care units: Incidence, subtypes, risk factors, and
outcome. Indian journal of psychiatry. 2019;61(4):352.

16. Mazur K, Wilczynski K, Szewieczek J. Geriatric falls in the
context of a hospital fall prevention program: delirium, low body mass
index, and other risk factors. Clinical interventions in aging.
2016:1253-61.

17. Wang S, Mosher C, Perkins AJ, Gao S, Lasiter S, Khan S,
et al. Post-Intensive Care Unit Psychiatric Comorbidity and Quality of
Life. Journal of hospital medicine. 2017;12(10):831-5.

18. Wolters AE, Peelen LM, Veldhuijzen DS, Zaal 1J, de Lange
DW, Pasma W, et al. Long-term self-reported cognitive problems after
delirium in the intensive care unit and the effect of systemic
inflammation. Journal of the American Geriatrics Society.
2017;65(4):786-91.

19. Rahimibashar F, Miller AC, Salesi M, Bagheri M,
Vahedian-Azimi A, Ashtari S, et al. Risk factors, time to onset and
recurrence of delirium in a mixed medical-surgical ICU population: A
secondary analysis using Cox and CHAID decision tree modeling.
EXCLI journal. 2022;21:30.

20. Rasheed AM, Amirah M, Abdallah M, Awajeh AM,
Parameaswari P, Al Harthy A. Delirium incidence and risk factors in
adult critically ill patients in Saudi Arabia. Journal of Emergencies,
Trauma, and Shock. 2019;12(1):30.

21. Mossello E, Baroncini C, Pecorella L, Giulietti C, Chiti M,
Caldi F, et al. Predictors and prognosis of delirium among older
subjects in cardiac intensive care unit: focus on potentially
preventable forms. European Heart Journal: Acute Cardiovascular
Care. 2020;9(7):771-8.

22. Limpawattana P, Panitchote A, Tangvoraphonkchai K,
Suebsoh N, Eamma W, Chanthonglarng B, et al. Delirium in critical
care: a study of incidence, prevalence, and associated factors in the
tertiary care hospital of older Thai adults. Aging & mental health.
2016;20(1):74-80.

23. Chen H, Jiang H, Chen B, Fan L, Shi W, Jin Y, et al. The
incidence and predictors of postoperative delirium after brain tumor
resection in adults: a cross-sectional survey. World Neurosurgery.
2020;140:¢129-¢39.

24. Norkiené I, Ringaitiené D, Kuzminskaité V, gipylaité J.
Incidence and risk factors of early delirium after cardiac surgery.
BioMed research international. 2013;2013.

25. Pan Y, Yan J, Jiang Z, Luo J, Zhang J, Yang K. Incidence,
risk factors, and cumulative risk of delirium among ICU patients: a
case-control study. International journal of nursing sciences.
2019;6(3):247-51.

26. Sharma A, Malhotra S, Grover S, Jindal SK. Incidence,
prevalence, risk factor and outcome of delirium in intensive care unit:
a study from India. General hospital psychiatry. 2012;34(6):639-46.
27. Maldonado JR. Delirium pathophysiology: an updated
hypothesis of the etiology of acute brain failure. International journal
of geriatric psychiatry. 2018;33(11):1428-57.

28. Ma W, Zheng J, Xu S, Huo Z. Incidence and risk factors of
delirium in ICU patients. Int J Clin Exp Med. 2020;13(3):1928-34.
29. Oztiirk Birge A, Bediik T. The relationship of delirium and

risk factors for cardiology intensive care unit patients with the nursing
workload. Journal of Clinical Nursing. 2018;27(9-10):2109-19.

30. Zhang W-y, Wu W-1, Gu J-j, Sun Y, Ye X-f, Qiu W-j, et al.
Risk factors for postoperative delirium in patients after coronary

artery bypass grafting: a prospective cohort study. Journal of critical
care. 2015;30(3):606-12.

31. Tsuruta R, Nakahara T, Miyauchi T, Kutsuna S, Ogino Y,
Yamamoto T, et al. Prevalence and associated factors for delirium in
critically ill patients at a Japanese intensive care unit. General hospital
psychiatry. 2010;32(6):607-11.

32. Lahariya S, Grover S, Bagga S, Sharma A. Delirium in
patients admitted to a cardiac intensive care unit with cardiac
emergencies in a developing country: incidence, prevalence, risk
factor and outcome. General hospital psychiatry. 2014;36(2):156-64.

33. Saravana-Bawan B, Warkentin LM, Rucker D, Carr F,
Churchill TA, Khadaroo RG. Incidence and predictors of
postoperative delirium in the older acute care surgery population: a
prospective study. Canadian Journal of Surgery. 2019;62(1):33.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit
http://creativecommons.org/licen ses/by/4.0/. © The Author(s) 2023

[Citation: Pervaiz, R., Sarwar, T., Arif, B., Bano, S., Nayyar, M.A., Mostafa, A.M.H., Elmasry, W.G., Raza, S. (2023). The prevalence, risk factors,
and outcomes of delirium amongst ICU patients. A study from the local population of Pakistan. Pak. J. Inten. Care Med. 2023: 19. doi:

https://doi.org/10.54112/pjicm.v3i02.19]




