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ABSTRACT 

METHODS 

Pre-operative Outpatient Assessment 

•  Evaluation by the office practice nurse: 

•  HPI, cardiac activity level, PMHx, PSHx, Family Hx, allergies, 

medications, ROS, social Hx–including current living situation, functional 

status-ADLs and IADLs, and recent falls history. 

•  Cognitive assessment : Mini-CogTM.  

•  Evaluation by the physician : 

•   Physical exam  (PE) and data review (laboratory results, chest x-ray, 

EKG, and other pertinent imaging studies). 

•  Risk stratification and recommendations for perioperative management of 

all patient’s medical conditions, medication management and geriatric 

assessment with  focus on risk for delirium and functional decline  

 

Post-Operative Inpatient Assessment 

•  Evaluation within 72 hours of surgery by the geriatric nurse practitioner and/or geriatrician.  

•  Interval history and review of  surgical procedure for intraoperative 

complications. 

•  ROS, PE, review of current medication list, laboratory and imaging results. 

•  Completion of the CDT 

•  CAM to assess for presence of delirium 

Retrospective scoring of all clocks using the Shulman Scoring  Method: 

•  6 point scale that measures the severity of impairment of the clock image.  

•  Scored by considering visuospatial errors, incorrect time, spacing and omission of numbers.  

•  Acceptable sensitivity and specificity for the screening of cognitive impairment. 

•  High inter rater reliability. 

•  Normal (5 or 4),  Abnormal (3,2,1, or 0) 

CLINICAL EXAMPLES 
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STATISTICAL  METHODS 
•  Patient characteristics were summarized using frequency and percent for categorical covariates and 

median and range for continuous covariates.  

•  Univariate and multivariate logistic regression were used to test associations between patient factors 

and post-operative delirium.   

 

RESULTS 
•  64 patients (18.4%) developed POD. 

 

•  There is a significant association between changes in the CDT before and after the 

surgical procedure and the development of POD. 
 

•  Abnormal pre-operative CDT was significantly associated with POD, p=0.0160.  

  

•  Patients with abnormal preoperative clock had 2.1 times increased risk of POD compared to patients 

with normal pre-operative CDT.  

  

•  New onset of an abnormal CDT and drop in score of CDT were associated with increased risk of POD.  

 

•  Abnormal post-operative CDT was significantly associated with POD, p<.0001.  

 

•  A patient with abnormal post-operative CDT has 9.4 times the odds of POD compared to a patient with 

normal post-operative CDT.  

 

•  Age and sex were not associated with risk of developing  POD. 

 

 

Our study reveals that comparing patients’ CDT before and after surgery can help clinicians identify 

patients who are at risk of experiencing perioperative delirium (POD).   

 

•  Prevention of delirium may not always be possible. 

•  Early identification of those at risk for delirium and initiation of interventions to prevent delirium might  

improve outcomes for older surgical patients. 

• The evaluation of the patient using the CDT could help clinicians identify patients who are at risk of 

experiencing POD. 

•  New onset of an abnormal CDT or decline in score of CDT helps identify patients at high risk for 

developing POD.   

  

Several instruments are described in the literature to diagnose delirium. Few investigators have looked at 

the usefulness of the CDT to predict delirium.  

 

•  The CDT is quick and easy to administer. 

•  The CDT test visuospatial though process and delirium is associated with deficits in this process. 

•  Easy to score using the normal vs abnormal scoring system or the Shulman Method. 

•  The CDT can be easily incorporated as a standard assessment for the older surgical oncology patient. 

 

CONCLUSIONS: By detecting subtle impairments in a patient’s visuospatial ability, the CDT appears to 

be a useful tool for the identification of patients who are at increased risk of developing POD.   

 

FUTURE PLANS: We are working to develop a prospective study focusing on delirium prevention in high 

risk patients.  A  delirium intervention protocol will be used with patients who demonstrate an abnormal 

pre-operative clock or demonstrate a decline in their clocking drawing ability as scored by the Shulman 

scoring method.   

 

Delirium intervention protocol will focus on: 

•  Early assessment for possible causes for a delirium such as: laboratory abnormalities, 

 infections, constipation, bladder catheters, dehydration, reactions to analgesics or opioids, or 

 other medication side effects. 

•   Instituting standard nursing interventions to prevent and/or treat delirium such as: frequent 

 reorientation, promoting sleep hygiene, early mobilization of the patient, referral to PT and OT 

 for geriatric assessment and treatment, one-to-one observation, family education. 

 

 

 

Patient A: Normal baseline clock score to Abnormal post-operative clock score 

Patient B: Abnormal baseline clock score to Abnormal post-operative clock score 

Patient C: Abnormal baseline clock score to Abnormal post-operative clock score 

Preoperative Score: 5 Postoperative Score: 2  
(with delirium) 

Preoperative Score: 3 Postoperative Score: 0 
(with delirium) 

Preoperative Score: 3 Postoperative Score: 0 
(with delirium) 

Preoperative Score: 5 Postoperative Day 2 
Score: 1  

(with delirium) 

Postoperative Day 3  
Score: 2  

(with delirium) 

Postoperative Day 4  
Score: 2  

(after Haldol, resolving 
delirium) 

Patient D: Normal baseline clock score to Abnormal post-operative clock score with resolving delirium 

Examples of normal clock images: 

Score: 5 Score: 4 

Examples of Abnormal clock images: 

Score: 3 Score:2 Score: 1 Score: 0 

STUDY DESIGN 
• Retrospective chart review (Exempt IRB approval WA0619-10) 

•September 1, 2010 and December 31, 2011 

BACKGROUND & SIGNIFICANCE 

•   Inpatient nursing staff may not be aware of the patient’s baseline mental status. 

•   Few studies have used the CDT to screen for POD in cancer patients. 

•   Incidence of delirium: (2,5,9,11) 

•  10-60% of all post operative patients 

•  14-55% of hospitalized older cancer patients 

•  17% of post operative oncology patients 

•  Post-operative delirium (POD) is a significant problem often associated with: 

•  Advanced age 

•  Pre-operative cognitive impairment 

•  Pre-operative decline in function  (ADL/ IADL) 

•  POD triggers a cascade of events: 

•  Increased morbidity, mortality, and increased length of stay 

•  Functional and cognitive decline 

•  Early signs of delirium are difficult to identify. 

•  The Confusion Assessment Method (CAM) (8) 

•  Widely used and accepted tool for perioperative research 

•  Used to screen for delirium 

•  Does not predict delirium 

•  The Clock Drawing Test (CDT) (1,6,10) 

•  Validated test for assessing cognition 

•  Tests visuospatial thought process  

•  Assesses for attention and executive function 

•  Shulman Scoring Method: 6 point scale measuring severity 

of impairment 

•  Best treatment for delirium: 

•  Prevention and early identification  

•  Multidisciplinary intervention   

•  Proactive post-operative geriatric assessment and 

management   

RESEARCH OBJECTIVE 
•  Determine if changes in CDT can predict delirium in older cancer patients. 

SAMPLE POPULATION 

•  347 Solid tumor cancer patients > 65 years of age (66-98) who received  pre-operative evaluation 

at Memorial Sloan Kettering Cancer Center by the Geriatric Service prior to undergoing major 

surgery for resection of solid tumors and admitted for > 24 hours post-operatively. 

•  Excluded non-English speakers and patients with significant visual impairment. 

Variable Odds ratio (95% CI) p-value Multivariate 

OR (95% CI) 

Multivari

ate  

p-value 

Preop clock drawing 

test 

     Abnormal (0-3) 2.118 

(1.150     -  3.900) 

0.0160 

     Normal (4-5) 

Postop clock drawing 

test 

  <.0001   0.0003 

     Normal (4-5) Ref 

     Abnormal (0-3) 9.427 

(5.164    -  17.209) 

      4.623       

(2.015   -   

10.607) 

Pre to post op score 

change on CDT 

    

<.0001 

  0.0503 

     Stayed the same Ref 

     Dropped by 1 

point 

2.738 

(1.275    -   5.880) 

    2.144        

(0.956   -    

4.808) 

     Dropped by 2 

points 

7.197 

(2.788    -  18.576) 

  2.019        

(0.644    -   

6.328) 

     Dropped by 3-4 

points 

15.545 

(6.383    -  37.861) 

4.361        

(1.459   -   

13.033) 

     Increased by 1-3 

points 

0.288 

(0.037    -   2.216) 

  0.374        

(0.048   -    

2.908) 

Table 1: Factors associated with post op delirium: 

Pre-Operative Clock 

P
o

st
-O

p
e

ra
ti

ve
  C

lo
ck

 Normal Abnormal 

Normal 233  Patients (67%) 
Delirium Rate:9.4% 

(22/233) 

28 Patients (8%) 
Delirium Rate: 3.5% (1/28) 

Abnormal 44 Patients (12.7%) 
Delirium Rate:50% 

(22/44) 

42 Patients (12%) 
Delirium Rate: 45% (19/42) 

Delirium is a significant problem for post-operative geriatric patients, and 

it usually triggers a cascade of events that culminate with increased 

morbidity and mortality.  Unfortunately, patients who are at risk for 

developing delirium and early signs of delirium are often difficult to 

identify.  The Confusion Assessment Method is a well-documented tool 

to assess patients for delirium, but once patients screen positive on the 

CAM they are severely cognitively-impaired. The Clock Drawing Test is a 

validated test for assessing cognition, but few studies have used this test 

as a way to screen patients at risk for delirium or who may be 

demonstrating early signs of delirium.  

 

At this comprehensive cancer center, patients over 64 are referred to the 

Geriatric Clinic for pre-operative assessment.  During this assessment, in 

addition to standard surgical clearance procedures, the patient 

completes the  Clock Drawing Test as part of the Mini Cognitive Test to 

assess cognitive status.  All patients evaluated in the Geriatric clinic are 

seen in the hospital within three days of their surgeries by the Geriatric 

Nurse Practitioner or Geriatrician.  The evaluation focuses on the 

general medical management of the patient and uses the Clock Drawing 

Test to screen for subtle changes in cognition.   

 

This poster will present results as a follow up to the poster: Use of the 

clock drawing test to assess for early signs of post-operative delirium in 

cancer patient, which was originally presented at the NICHE conference 

in 2011.  We have now increased the number of charts reviewed from 74 

to 347 and  assigned a score of 0-6 to all clocks retrospectively using the 

Shulman Scoring Method  to determine if clock drawing ability and 

change in clock drawing ability can be used to determine who is at risk of 

developing delirium in the post-operative setting.  
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