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ABSTRACT 
Background: In cancer patients, surgery is an essential part of the multimodality treatment to remove solid tumors and nearly 
50% of the cancer patients underwent surgery for the treatment of cancer usually experienced post-operative delirium (POD). 
Currently, screening for delirium in the surgical wards at many cancer hospitals in China isn’t the component of everyday clinical 
care.  
Objectives: This study aims to examine the existing situation of suspected post-operative delirium in cancer patients 
undergoing surgery during the first 72 hours after surgery, and to identify the risk factors associated with postoperative delirium 
(POD).  
Study Design: Prospective/observational study 
Place and Duration: Hunan cancer Hospital. 1st December 2019 and 31st December 2019 
Methods: Chinese Cancer patients scheduled for surgery, aged 18 years or elders were prospectively observed by bedside 
nurses for 03 consecutive postoperative days for the presence of delirium by using Nursing delirium screening scale (Nu-DESC 
Chinese version).  
Results: Among the 319 included cancer patients, 39 (12.2%) developed suspected POD. Univariate analysis showed that 
cancer surgical patient with comorbidity of hypertension and chronic hepatitis, surgical specialty, duration of surgery >3 hours, 
post-operative use of benzodiazepine and opioids to be significantly associated with suspected POD. Binary logistic regression 
model showed hypertension (OR 7.857 95% CI 3.484–17.718 p=<.001), chronic hepatitis (OR 44.087 95% CI 2.517–772.3 
p=0.01), and duration of surgery >3 hours (OR 2.908 95% CI 1.285–6.580 p=0.01), to be independent risk factors for 
occurrence of suspected POD.  
Conclusion: The 12.2% incidence of suspected postoperative delirium (POD) in cancer patients is significant. Recognizing of 
cancer patients by the nurses and clinicians who may be at risk for developing POD and addressing the modifiable risk factors 
are extremely essential to lower the risk of its developing. 
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INTRODUCTION 
In cancer patients, surgery is an essential part of multimodality 
care to remove solid tumors that require complex, and prolonged 
surgical procedures.[1] these surgeries mostly lead to 
postoperative neurobehavioral disorders.[2] Postoperative delirium 
(POD) is the most common and prevalent form of neurobehavioral 
disorders characterized by disorganized thinking, altered 
consciousness levels, sleep-wake pattern disturbance and 
inattention.[3, 4] POD usually occurs between 1 and 3 post-
operative days.[5] In hospital settings, the incidence of delirium 
may be induced by multiple known risk factors, such as elder 
patients, neurological disorders, emergency surgery, specific 
surgical procedures, etc.[6] In research, the prevalence of POD 
after general surgery is shown to be 9 to 87%,[7] while in cancer 
patients almost 50% experience post-operative delirium (POD), 
with older patients being mostly at risk.[8] Since most cancer 
patients are older and geriatric patients are more prone to delirium, 
patients with surgical oncology are more likely to develop POD.[2]   
 Confusion assessment method (CAM), apparently the most 
widely used in postoperative setup,[13] and the Nursing Delirium 
Screening Scale (NU-DESC), likely the simplest assessment tool 
for early detection of delirium especially designed for nurses, are 
just two examples of the validated assessment tools available for 
detecting post-operative delirium in patients. Which has a high 
sensitivity and specificity and takes just about a minute on average 
to fill out, based on the evaluation of five parameters of Nu-DESC 
seen by bedside nurses during ordinary clinical practice[14].  The 
nursing team has greater direct patient contact and is present for 
longer periods of time than any other medical personnel. 
Therefore, choosing a screening tool that is ideal for nurses is an 
apparent and crucial part of integrating delirium care into the daily 
practise. [15] 
 With regards to those who have cancer Unfortunately, 
delirium is often misunderstood, underreported, and misdiagnosed; 

and even when it is detected, it is often mistreated or incorrectly 
thought to be healed. To the best of our knowledge, there are not a 
lot of published research from China looking at the incidence of 
POD and its associated risk factors. Moreover, screening for 
delirium is not yet a standard part of clinical practise in many 
surgical wards in cancer hospitals in China. In light of this, a 
prospective observational research was developed to investigate 
the prevalence of postoperative delirium in surgical oncology and 
to determine its associated risk factors (POD). 
 

MATERIALS AND METHODS 
A prospective observational study design was conducted for a 
period of 01-month in 10 post-surgical wards at the Hunan cancer 
hospital, which is a tertiary care teaching "Grade IIIA" specialized 
cancer hospital in Changsha, China. Ethical authorization for this 
research study was attained from ethical review board of the 
Xiangya Nursing School of Central South University China. 
Participants included in the study recruitment were those; aged 18 
years or elders, with good communication capability, who could 
speak and understand Chinese, pathologically diagnosed with any 
type of cancer, scheduled for surgery for the treatment of cancer, 
patients who won’t be discharged till 72 hours after surgery and 
were available & willing to participate in the study. Similarly, 
patients were excluded from the study if they had history of 
cognitive impairment, required postoperative intensive care unit 
admissions, and pathologically diagnosed with gynecological 
cancer. Informed written consent was obtained by the bedside 
nurses from each study participant prior to recruitment. Those 
scheduled surgical patients who were fulfilling the inclusion criteria 
were identified by the research team, head nurses & bed side 
nurses in each surgical ward pre-operatively each day, and then 
postoperatively those patients were observed for 3 consecutive 
days to score each element of the Nu-DESC,[14] after each 
nursing shift. The assessment of patient for delirium began during 
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the first 8-16 hours of patients’ arrival into the inpatient surgical 
wards to allow the participants to have sufficient recovery time 
from the anesthesia and would regain a higher level of 
consciousness. The Nu-DESC is basically a scale observing 5-
items including orientation disorder, disruptive behavior, defective 
communication, hallucination/illusion, and psychomotor hindrance. 
After each observation by the observer, every item is marked on a 
3-point Likert (0-2), the values of the items are then added and the 
score is obtained. The highest score is 10, patient with the score of 
≥2 is indicated to be positive for delirium.[14] With the threshold of 
score >1, Nu-DESC (Chinese version) has the sensitivity and 
specificity of 85.7% and 86.8%. Nu-DESC rating has shown a 
reasonable agreement with confusion assessment method (CAM), 
which is a gold standard for diagnosing the delirium, with k = 
0.521, (p<.001).[16] In this study the threshold for delirium 
diagnosis was kept ≥2, a patient with a score of 2 or above was 
diagnosed positive for delirium. Further the patients were 
categorized into two groups based on the presence and absence 
of delirium for the purpose of analysis. 
 All patients diagnosed with cancer between December 1, 
2019, and December 31, 2019, who satisfied the inclusion and 
exclusion criteria at the time of the study, were included in the 
analysis. More than 10 times as many people as there were items 
on the scale were evaluated for postoperative delirium (POD) in a 
study of 325 patients. Patients were screened for delirium using 
the Nu-DESC after surgery, and they also had their demographics, 
pre-operative features, intra- and postoperative variables recorded. 
 Only bedside nurses familiar with the Nu-DESC scale were 
allowed to do the POD assessment and record the score, which 
helped to reduce the possibility of erroneous information being 
recorded. Both the head nurse and the bedside nurse were kept in 
the dark about the delirium score cutoff used to make the 
diagnosis. The researcher made the final diagnosis. The data was 
analysed using SPSS 25 — a statistical programme designed 
specifically for the social sciences. Pre-operative, intra-operative, 
and post-operative factors were analysed univariately for their 
relationship to postoperative delirium using the Chi-square test of 
independence. A binary logistic regression model was then utilised 
to further describe the important related variables for postoperative 
delirium after the initial study was completed. The t-test was 
employed to determine statistical significance for continuous 
variables, and a value of p 0.05 was considered to be significant.. 
 
 
 

RESULTS 
Three hundred and twenty-five (325) patients were identified as 
eligible for the study and were approached in the pre-operative 
wards. Of this total, observations of 06 patients by the nurses were 
incomplete postoperatively and 319 participants (98.1%) had 
complete data available for analysis.  
 The mean age of the participants was 53.8 year, including 
60% male and 40% female. The frequencies of pre-operative 
characteristics including the prevalence of comorbidities, 
substance use and BMI along with intra-and-postoperative factors, 
which could have possibly influenced POD are listed in Table 1.  
 
Table 1: Pre-operative characteristics and intra-and-postoperative factors 

Variable Categories N umber (%) 

Pre-operative C haracteristics    

Comorbidities Diabetes mellitus 20 (6.3) 

  Hypertension 54 (16.9) 

  Chronic Hepatitis 4 (1.3) 

Substance use Smoking 108 (33.9) 

  Alcohol 67 (21) 

BMI < 18.5 22 (6.9) 

  18.5‐24.9 171 (53.6) 

  25.0‐29.9 107 (33.5) 

  30.0 & above 19 (6) 

Intra-operative factors    

Duration of surgery ≤3 hours 228 (71.5) 

  >3 hours 91 (28.5) 

Postoperative factors    

Postoperative Hypoxemia   14 (4.4) 

Post-operative drugs used Benzodiazepines 104 (32.6) 

  Anti-Convulsant  12 (3.8) 

   Anti-Cholinergic  16 (5.0) 

 Opioids 154 (48.3) 

 

 Using the Nu-DESC, 39 patients were diagnosed with 
suspected POD, which is equivalent to the 12.2% of the overall 
incidence. Among all the suspected 39 (12.2%) patients, 38 
(11.9%) patients were diagnosed with mixed delirium, while only 1 
patient was diagnosed with hyperactive delirium, there was no 
hypoactive delirium detected. Overall, disorientation seemed to be 
the maximum observed element in the Nu-DESC score followed by 
psychomotor retardation, while illusion/hallucination was the least 
documented element in the Nu-DESC score. 
 The comparison of demographics and pre-operative 
categorical variables are displayed in Table 2,  
 whereas the comparison of pre-operative, intra-and-
postoperative categorical variables are shown in Table 3. 

 
Table 2: Association of demographic characteristics of patients with occurrence of POD 

Factors Category Total N (%) Delirium Statistical value p-value 

 Absent n (%) Present n (%) 

Gender Male 190 (59.6) 165 (86.8) 25 (13.2) 0.380 0.537 

 Female 129 (40.4) 115 (89.1) 14 (10.9)   

Age ≤ 64 251 (78.7) 222 (88.4) 29 (11.6) 0.495 0.482 

 ≥ 65 68 (21.3) 58 (85.3) 10 (14.7)   

Marital status Married 307 (96.2) 269 (87.6) 38 (12.4) 3.260 0.353 

 Unmarried 6 (1.9) 6 (100) 0 (0)   

 Divorced 3 (0.9) 2 (66.7) 1 (33.3)   

 Widow 3 (0.9) 3 (100) 0 (0)   

Residence Rural 219 (68.7) 194 (88.6) 25 (11.4) 0.427 0.513 

 Urban 100 (31.3) 86 (86.0) 14 (14.0)   

Education Master's or higher 37 (11.6) 32 (86.5) 5 (13.3) 1.360 0.507 

 Undergraduate 5 (1.6) 5 (100) 0 (0)   

 Middle school or lower 277 (86.8) 243 (87.7) 34 (12.3)   

 
Table 3: Association of pre-operative characteristics and occurrence of POD 

Factors Category Total (n)% 
Delirium absent 
n (%) 

Delirium present 
n (%) 

Statistic value p-value 

Comorbidities           

Diabetes Yes 20 (6.3) 16 (80) 4 (20) — 0.306 

 No 299 (93.7) 264 (88.3) 35 (11.7)    

Hypertension Yes 54 (16.9) 30 (55.6) 24 (44.4) 62.880 <0.001* 

 No 265 (83.1) 250 (94.3) 15 (5.7)    
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Chronic Hepatitis Yes 4 (1.3) 1 (25) 3 (75) — 0.006* 

 No 315 (98.7) 279 (88.6) 36 (11.4)    

Substance use           

Alcohol use Yes 67 (21) 62 (92.5) 5 (7.5) 1.793 0.181  

 No 252 (79) 218 (86.5) 34 (13.5)   

Smoking History Yes 108 (33.9) 93 (86.1) 15 (13.9) .421 0.516  

 No 211 (66.1) 187 (88.6) 24 (11.4)   

BMI < 18.5 22 (6.9) 20 (90.9) 2 (9.1)     .938  0.816 

 18.5‐24.9 171 (53.6) 152 (88.9) 19 (11.1)   

 25.0‐29.9 107 (33.5) 92 (93.9) 15 (13.1)   

 ≥30.0  19 (6) 16 (84.2) 3 (15.8)    

p-value by likelihood ratio, fisher's exact test or Pearson Chi-square test 

 
Table 4: Association between Intra-and-Postoperative factors with Occurrence of POD 

Factors Total (n)% Delirium absent n (%) Delirium present n (%) Statistic value p-value 

Intra-operative factors          

Duration of surgery          

≤3 hours 228 (71.5) 213 (93.4) 15 (6.6) 23.749 <0.001* 

>3 hours 91 (28.5) 67 (73.6) 24 (26.4)    

Postoperative factors          

Postoperative hypoxemia          

Yes 14 (4.4) 13 (92.9) 1 (7.1) - 1  

No 305 (95.6) 267 (87.5) 38 (12.5)    

Postoperative drugs used          

Opioids          

Yes 154 (48.3) 141 (91.6) 13 (8.4) 3.973 0.046* 

No 165 (51.7) 139 (84.2) 26 (15.8)    

Benzodiazepines          

Yes 104 (32.6) 101 (97.1) 3 (2.9) 12.547 <0.001* 

No 215 (67.4) 179 (83.3) 36 (16.7)    

Anti-convulsant           

Yes 12 (3.8) 12 (100.0) 0 (0) — 0.373 

No 307 (96.2) 269 (87.3) 39 (12.7)    

Anti-cholinergic           

Yes 16 (5.0) 15 (93.8) 1 (6.2) — 0.703 

No 303 (95.0) 265 (87.5) 38 (12.5)    

Note: p-value by fisher's exact test or Pearson Chi-square test 

 
Table 5: Association between Type of Surgery and Occurrence of POD 

Surgical department No. Delirium present (%) Delirium absent (%) Statistic value P 

Hepatobiliary intestinal surgical 
ward 

30 1(3.3) 29(96.7) 129.5 <0.001 

Colorectal surgical ward 27 11(40.7) 16(59.3)   

Gastric pancreatic surgical ward 30 0(0) 30(100)   

Orthopedic Surgical ward 26 0(0) 26(100)   

Neurosurgery ward 29 0(0) 29(100)   

Thoracic surgical ward 60 4(18.8) 56(93.3)   

Plastic surgical ward 30 0(0) 30(100)   

Breast surgical ward 26 0(0) 26(100)   

Head & Neck surgical ward 30 23(76.7) 7(23.3)   

Urinary surgical ward 31 0(0) 31(100)   

Total 325 39 286   

 
Table 6: Multivariate analysis of the variables significantly associated with POD 

       95% C. I. for EXP(B) 

 B S.E. Wald df Sig. Exp (B) Lower Upper 

Hypertension 2.061 0.415 24.687 1 0.000 7.857 3.484 17.718 

Chronic Hepatitis 3.786 1.461 6.717 1 0.010 44.087 2.517 772.283 

Duration of Surgery (>3h) 1.068 0.417 6.568 1 0.010 2.908 1.285 6.580 

A p-value of <.05 indicates statistical significance 

 
 Patients were examined for the occurrence of postoperative 
delirium and separated into 64 years or less and 65 or above age 
groups. POD was more common in patients over 65 (14.7%) than 
in those under 18 (11.6%), although this difference was not 
statistically significant (p=0.482) when tested with a Chi-squared 
independence test. POD was also more common in male patients 
(13.2%) compared to female patients (10.9%), but this difference 
was not statistically significant (p=0.537). The proportion of 
patients who reported being delirious did not differ by marriage, 
marital status of the patient had no statistical significance for the 
development of POD (p=.353). Although patients from the urban 
area were more likely to develop POD (14.0%), as compared to 
the patient from rural area (11.4%), but this difference was not 

statistically significant (p=.513). Patients with the education level of 
master or higher and middle school or lower were found to have 
almost similar onset of POD, 13.3% and 12.3% respectively 
(p=.507). 
 All The incidence of POD in diabetic patients (20%) was 
more than non-diabetic patients (11.7%), yet this difference was 
not statistically significant (p=0.306). POD happened in 44.4% in 
hypertensive patients as compared to 5.7% in non-hypertensive 
patients. There was a statistically significant relationship between 
the two variables. Hypertensive patients were more likely than non-
hypertensive patients to have high risk of developing POD, χ2 (1, 
N = 319) =62.88, p <.01. Similarly, the onset of POD among 
patients with chronic hepatitis was (75%), compared to the patients 
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without chronic hepatitis (11.4%). By using Fisher’s exact test, 
patients with chronic hepatitis showed a statistically significant 
higher risk of developing POD, (p=0.006). 
 POD prevalence was 7.5% among drinkers and 13.5% 
among non-drinkers (p=0.181), while the proportion of drinkers in 
the sample was only 21.0%. The rates of POD among smokers 
and non-smokers were also quite similar, at 13.9% and 11.4%, 
respectively (p=0.516). Patients' body mass index (BMI) was 
divided into four categories, with similar POD prevalence 
throughout the range: 18.5 (9.1%), 18.5-24.9 (11.1%), 25.0-29.9 
(13.1%), and 30.0 and above (15.8%). However, there was no 
statistically significant difference in the prevalence of POD 
amongst the three BMI categories (p=0.816). 
 As shown in Table 4, the duration of surgery was grouped 
into ≤3 hours and > 3 hours. Of the 319 surgeries, 71.1% of the 
surgeries were performed with in ≤3 hours, while 28.5% of the 
surgeries were done in >3 hours of time. The incidence of POD in 
patients with surgery performed with in ≤3 hours and >3 hours was 
6.6% and 26.4% respectively. A Chi-square test of independence 
showed that there was a statistically significant association 
between duration of surgery and occurrence of POD, χ2 (1, N = 
319) = 23.75, p=<.01. Only 1 patient had an incidence of POD in 
patient with postoperative hypoxemia and 12.5% of POD incidence 
occurred in postoperative non-hypoxemic patients (Fisher’s exact 
test, p=1).  
 The incidences of POD among patients who were using 
different medicines post-operatively were also comparable: Of 
those that required post-operative benzodiazepine was (2.9%), 
compared to those patients who didn’t require post-operative 
benzodiazepines (16.7%). There was a weak significant 
association between post-operative benzodiazepine use and onset 
of POD, Phi and Cramer’s V value of .198, χ2 (1, N = 319) = 12.54, 
p=<.01. Only 12 (3.8%) of the patients were administered anti-
convulsant drugs post-operatively, and none of the patient 
developed POD (p=0.373). Similarly, only 1 patient developed 
POD, as compared to those patients who were not administered 
anti-cholinergic medicines (12.5%) (Fisher’s exact test, p=0.703). 
Among the 319 post-surgical patients, almost half of the 
participants 154 patients (48.2%) needed post-operative opioids, 
compared to those patients who didn’t require post-operative 
opioids 165 (51.7%). There was a weak significant association 
between post-operative opioids use and onset of POD, Phi and 
Cramer’s V value of .112, χ2 (1, N = 319) = 3.973, p=0.046. The 
presence of POD in patients belonging to each surgical specialty is 
analyzed in Table 5. Head and Neck surgery had the highest 
incidence of POD (76.7%), followed by colorectal surgery (40.7%), 
thoracic surgery (6.7%) and hepatobiliary surgery (3.4%). This 
difference among the different groups of surgical specialties with 
occurrence of POD was statistically significant (likelihood ratio 
129.5, df=9, p=<0.001 
 After initially analyzing individual factors for association with 
POD, the result of five factors identified as significant in univariate 
analysis were included along with surgical specialty into 
multivariate analysis, which were comorbidity of hypertension and 
chronic hepatitis, duration of surgery, and post-operative opioids & 
benzodiazepine use. A step wise binary logistic regression model 
was used to determine the factors significantly associated with 
POD. The adjusted odd ratios, 95% confidence intervals and the p-
values of the significant factors associated with POD are depicted 
in Table 8.  
 

DISCUSSION 
Prospective research was conducted on the prevalence of delirium 
in cancer patients. The Nursing Delirium Screening Scale (NU-
DESC Chinese version) was used as the diagnostic tool, with 
delirium being defined as a score of 2 on this instrument. This 
study found a considerable POD incidence that is on par with other 
published studies from other parts of the world. [17] The incidence 
of POD in the current research (12.2%) was very close to the 
incidence reported in a prior study (13.3%). [18] This finding is in 

line with the pooled incidence of POD found in an analysis of 41 
studies (18.4%). [1] Comparatively, reports of POD incidence in 
the surgical ICU range from 24.4% to 44.4%. [19, 20] These 
results illustrate how variations in research design, patient 
demographic, assessment timing, observer competence, surgical 
subspecialties, and diagnostic instruments all contribute to the 
wide range in reported postoperative delirium rates. 
 All research indicates that POD often begins on the first 
postoperative day,[21-24] less commonly on the second 
postoperative day and the third day (within 3 days of surgery), and 
at its latest between 5 and 7 days following surgery. [22–24] Our 
results are consistent with those of previously published research, 
which found that POD was most common on the first postoperative 
day and occurred less frequently on days two and three. In our 
investigation, nearly all patients were classified as having mixed 
delirium, the most prevalent of the three delirium subtypes[25]. 
 Patients' post-operative delirium has been linked to 
circumstances that arise or exist during the pre-operative, 
intraoperative, or post-operative phases of cancer surgery. The 
predominance of a few particular characteristics in connection to 
this study's sample group should be discussed, despite 
discrepancies and disagreement in the literature about the role of 
these factors in the development of delirium. The pre-operative, 
intra-operative, and post-operative times of both the delirium and 
non-delirium groups are described, along with demographic 
information such as age, gender, marital status, and kind of 
operation. Numerous research have established that advancing 
years are correlated with POD. Patients of any age can be affected 
[20,21, 26] if the underlying conditions for its onset are met, such 
as in the case of severe or emergency surgery. [28] In our study 
elder patients did have high incidence of POD (14.7%) as 
compared to younger patients (11.6%), however this association 
was not statistically significant. This is because of 78.7% of our 
study participants age were ≤ 64 years and the mean age was 
53.8, as compared to the previous published studies the median 
age was 77.8 [22, 24, 27]. The present study also showed that in 
spite of young participants in our study as compared to the 
previous studies, still POD happened to the post-operative patient, 
which showed an agreement with the previous studies [20, 28]. 
Similarly, male sex has been shown in many large studies as 
associated with increased risk for the occurrence of POD,[29] yet 
its association with POD is not clear, studies have found an equal 
prevalent of POD in both the gender.[2] Recently, based on a 
systematic review of pooled analysis of 10 studies demonstrated 
that there is insufficient evidence to support an association 
between male gender as a preoperative risk factor for the 
developing of delirium.[30] In our study no statistically significant 
association between gender and occurrence of POD was found 
(p=0.537).   
 Marital Status association with delirium is controversial, 
marital status of the patient is shown as an associative factor with 
delirium in the study of Tai et al. [27] Their study reported that 
married percentage was significantly lower in the delirious patients 
when compared with the non-delirious group (51 vs. 86%, p = 
0.013).[27] The present study did not find any association of 
marital status with delirium. In our study 96.2% of the participants 
were married and only 12 participants were either unmarried, 
divorced or widowed. The association of marital status with 
delirium can be best evaluated by having an equal representation 
of married and unmarried participants. 
 Surgery itself is a significant precipitating risk factor for 
delirium occurrence.[31] As shown in Table 5 Head and Neck 
surgery had the highest incidence of POD (76.7%), followed by 
colorectal surgery (40.7%), thoracic surgery (6.7%) and 
hepatobiliary surgery (3.4%) (p=<0.001). These findings show an 
agreement with the study of Hempenius L. (2014)[32] who reported 
that elective surgery for a solid tumor, cognitive impairment and 
severity of invasive or surgical procedure were an independent risk 
factors for postoperative delirium in cancer patients.[32], Delirium 
is a common complication in patients after major head and neck 
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cancer surgery with an overall prevalence of 19.26%.[33] The 
present study also found POD to be occurred more common in 
patients with major head & neck surgery i.e. 58.9%, the reason 
behind higher rate in our study is that participants with major head 
& neck surgeries were only 30, as compared to the previous 
published studies, the study samples were comparatively large. 
 Patients with hypertension were more likely to experience 
POD (44.4%) than those without the condition (5.7%), making 
hypertension the most common risk factor. Research has found 
that high blood pressure is associated with an increased likelihood 
of developing delirium. In line with previous research, we found 
that hypertension is a significant predictor of delirium in cancer 
patients having surgery. There is evidence linking chronic 
hypertension to cognitive decline. [34] Since hypertension is the 
single most important risk factor for developing dementia, any 
complications resulting from inadequate intraoperative blood 
pressure management might have devastating effects on the 
patient's mental status. [35] A recent Chinese prospective study 
indicated that ICU- POD was linked to acid-base imbalance, 
diabetes, hypertension, coma, and the POSSUM score among a 
sizable group of patients. [36]  In commitment with the previous 
studies our study showed that cancer patients with comorbidity of 
hypertension were 8 times more likely to have occurrence of POD 
than patient who don’t have hypertension (OR 7.857 95% CI 
3.484–17.718 p<.001). Our study also found the incidence of POD 
in diabetic patients (20%) as compared to non-diabetic patients 
(11.7%), yet this difference was not statistically significant 
(p=0.306). Along with the significant association of hypertension 
with POD, our study also found that patients with chronic hepatitis 
were 46 times more likely to have onset of POD compared to 
patients who don’t have chronic hepatitis (OR 44.087 95% CI 
2.517–772.3 p=0.01). which is consistent with the previous studies 
which also showed the association between hepatic diseases and 
POD.[37] In our study there were only 4 patients with chronic 
hepatitis, further study is required with more participants with 
chronic hepatitis to generalize the result in this cohort. 
 The significant association between alcohol abuse and 
increased risk of POD have been shown by two large and many 
smaller studies. [35] The proportion of alcohol users in our study 
was only 21.0% compare to 79.0% non-users, because of the 
small numbers of patient with alcohol use our study did not find 
any significant association between alcohol use and occurrence of 
POD.   
 Other precipitating factors related to the surgical procedure 
are blood loss, transfusion during or after surgery, and duration of 
the procedure. All of these are associated with postoperative 
delirium.[38] Compare to other surgeries, head & neck surgical 
procedures for cancer treatment, spinal surgeries and orthopedic 
surgeries are complex and prolonged. Longer surgical duration has 
been reported associated with the development of postoperative 
delirium, because the surgical procedure of long duration means 
more blood loss, need of transfusion and need long duration 
anesthesia and all of these are the risk factors for developing of 
POD.[39] Our study is also consistent with the result of previous 
studies that surgery of duration more than 3 hours is statistically 
significant with the occurrence of POD. The result of multivariate 
analysis of our study by step wise binary logistic regression model 
showed that patients whose surgeries were performed in > 3 hours 
were 3 times more likely to have occurrence of POD as compared 
to patients whose surgeries were performed in ≤ 3 hours of 
surgeries (OR 2.908 95% CI 1.285–6.580 p=0.01). 
 Patients with old age are at high risk for developing delirium 
since the aging brain is more susceptible to anesthetic agents. 
Evidence showed that benzodiazepines, morphine, and anti-
cholinergic are the three common drugs which result in 
delirium.[40] Kudoh et al. investigated the relationship between 
postoperative confusion and duration of benzodiazepine exposure, 
and reported that the incidence of postoperative confusion was 
significantly more frequent in long-term benzodiazepine users.[41] 
Our study is also in agreement with Kudoh et al. study, there was a 

weak but a significant association between post-operative 
benzodiazepine use and occurrence of POD in the univariate 
analysis but no association was found in multi-variate analysis by 
using stepwise binary logistic regression model.  
 Opioid use being linked to postoperative confusion is a 
contentious topic. While Lynch et al. found no correlation between 
opioid dosage and POD[42], Leung et al. discovered a link 
between high opioid use and delirium in elderly surgical patients. 
[43] There was a consensus among trials that opioid administration 
was linked to postoperative delirium, but researchers were unable 
to pin down a specific dosage. [44] Studies have shown that the 
incidence of delirium increases by 40% in cancer patients who are 
exposed to the equivalent of more than 90 mg of morphine each 
day. [45] Our sample of 319 patients who had just undergone 
surgery found that over half of them, 154 patients (48.2%), 
required post-operative opioids, whereas the other half, 165 
patients (51.7%), did not. Using logistic regression analysis, we 
were unable to uncover any conclusive link. Postoperative hypoxia, 
hypocarbia, and septic shock all increase the likelihood of delirium. 
[46] Nursing staff monitored study participants for hypoxemia after 
surgery; of 319 patients, 14 (4.4% of the total) were diagnosed with 
hypoxemia, whereas 305 (95.6% of the total) were not hypoxemic 
and only 1 experienced post-operative delirium (POD). 
 There are however some caveats worth noting. Firstly, this 
research was done inside a single setting. Consequently, it's 
possible that our findings don't apply outside of the context of our 
study. Second, while the sample size was adequate as a whole, it 
may not have included a large enough number of individuals from 
each surgical specialty to reliably detect all relevant variations and 
relationships between POD and risk variables. Finally, as delirium 
evaluation was only done for 3 post-op days, the incidence of POD 
may have been under-estimated. However, delirium can develop 
after 3 days. As for the fourth, the POD determination was based 
only on the nurses' observations, without consulting a psychiatrist 
to double-check the diagnosis. Finally, certain pertinent 
information, such as previous postoperative delirium and 
intraoperative drug use, was not gathered and may have 
influenced our study and conclusions.  
 

CONCLUSION 
This study accurately estimated the prevalence (12.2%) of 
postoperative delirium (POD) in cancer patients following surgery. 
Patients with a background of hypertension and chronic hepatitis, 
as well as prolonged surgical length, were shown to be 
substantially linked with the development of suspected POD. 
Therefore, it is crucial for nurses and physicians to detect patients 
who may be at risk for developing POD, and to identify those risk 
factors that may be addressed, so that prompt steps might be 
taken to prevent the occurrence of POD and its repercussions. 
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