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Delirium 

Background  
Bundled multicomponent interventions prevent postoperative delirium (POD), but their 
resource demands remain a challenge. Identifying simpler, effective strategies is 
essential. Network meta-analysis has identified reorientation as a key strategy for 
delirium prevention. 

Objective  
This quality improvement (QI) project assessed whether a standardized Post-Anesthesia 
Care Unit (PACU) reorientation protocol reduces early POD in high-risk older patients. 

Methods  
We compared POD incidence in high-risk patients before and after the implementation of 
a standardized reorientation protocol. POD screening included the 4 A’s test. 

Results  
Following implementation, PACU reorientation increased from an average of 0.6 to 1.4 
times per PACU stay. Regression analysis showed that the odds of developing 
postoperative day 1 POD decreased by 25% with each passing month after PACU 
reorientation was standardized (adjusted OR 0.75; 95% CI 0.58–0.96; p = 0.02). 

Conclusion  
Standardized PACU reorientation was linked increased reorientations and reduced early 
POD in high-risk older patients. 

INTRODUCTION 

The American College of Surgeons defines high-risk older 
surgical patients as those with frailty or ≥ 85 years.1 These 
patients face a heightened risk of postoperative delirium 
(POD), a complication linked to significant adverse out
comes.2 While bundled multicomponent interventions can 
prevent POD, their resource demands remain a challenge, 
especially with nursing shortages. Identifying simpler, ef
fective strategies is essential. A recent network meta-analy
sis identified reorientation as a key component.2 This qual
ity improvement (QI) project investigated the impact of a 
standardized reorientation protocol in the Post-Anesthesia 
Care Unit (PACU) on reducing early POD in this vulnerable 
population. 

METHODS 

This QI project received institutional review board approval 
and compared outcomes in two prospective cohorts of high-
risk older surgical patients before and after a reorientation 
intervention. Elective surgical patients over the age of 65 
years were assessed for frailty in the preoperative clinics 
by trained staff using the Edmonton Frailty Scale.3 Eligi
bility criteria included high risk patients (age ≥85 years or 
age ≥65 years with an Edmonton Frailty Score ≥63 within six 
months before surgery) undergoing elective surgery with at 
least one overnight hospital stay and negative POD screen
ing immediately preoperatively. The 4 A’s test©4 was used 
to screen for delirium. The 4A’s test was routinely adminis
tered preoperatively and each 8- hour shift postoperatively 
on the surgical wards by the nursing staff in all patients 
aged 65 years and older. Exclusion criteria included addi
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tional surgeries during the index admission, direct postop
erative admission to the intensive care unit, and preopera
tive screening positive for delirium. 
In the pre-QI cohort, the frequency of PACU reorienta

tion was not standardized and was based on nursing clinical 
judgement per American Society of Peri-Anesthesia Nurses 
guidelines.5 The QI initiative standardized the timing of 
reorientation in the PACU, based on the American Soci
ety of Anesthesiologists guidelines (≥1 reorientation within 
the initial two PACU hours, with subsequent periodic re
orientations for longer stays).6 The QI reorientation in
tervention was standardized, using 4 to 5 questions with 
repeated prompting when needed.7 With the help of the 
PACU charge nurse, we trained the nursing staff on how to 
deliver the intervention and document it in the electronic 
health record. The study team also met with PACU nurses 
weekly to support adherence and address any issues. 
Postoperative care following PACU discharge included 

standard hospital protocols involving interventions such as 
reorientation, medication adjustments, early mobilization, 
and in some patients co-management by a geriatric team. 
This QI project focused solely on early interventions by the 
anesthesia and PACU teams. We evaluated the effects of 
PACU-based reorientation, but did not standardize or influ
ence any care provided after the patient left the PACU. 
Frequency of PACU reorientations were compared pre-QI 

and during the QI period. 
The primary outcome was the 4 A’s test score on post

operative day 1, dichotomized as ≥4 (possible POD ± cog
nitive impairment) or <4 (no POD). This primary outcome 
was chosen to capture the period most likely to be influ
enced by our intervention, which was implemented in the 
PACU and was directly controlled by the study team. While 
delirium can develop over several days, this study focused 
on early onset due to the limited scope of our QI initiative. 
Loess smoothing visualized POD risk changes. Logistic re
gression with time-segment variables (months before/after 
implementation) calculated odds ratios (OR) for POD, ad
justing for age, gender, anesthetic type, surgical type, co-
morbidity, and race. Firth’s penalized likelihood corrected 
for rare event bias; all ORs are presented with 95% confi
dence intervals (CIs). 

RESULTS 

In the pre-QI cohort, of 443 patients screened from 12/1/
2018-2/28/2020, 76 had Edmonton Frailty Scale ≥ 6. In the 
QI cohort, of 477 patients screened from 7/1/2020-10/29/
2021, 102 had Edmonton Frailty Scale ≥ 6. The pre-QI and 
QI cohort demographics were generally similar, except for 
a higher proportion of females (39% versus 66% in pre-QI 
and QI, respectively, p < 0.001) and mix of surgical cases 
(general/orthopedic/vascular surgery (25/13/43% vs 25/27/
25% in pre-QI and QI periods, respectively, p = 0.03)) (Table 
1). 
In the pre-QI cohort reorientation was inconsistent (Fig

ure 1, right), with many patients not receiving reorienta
tion. In the QI cohort, both the raw number of reorien
tations (0.6 ± 0.8 vs 1.4 ± 1.0 PACU reorientations in the 

Table 1. Demographics, n (%)    

Pre-QI QI Intervention Period 

Total Patient 76 102 

Age, Mean ± SD 79 ± 8 80 ± 9 

Gender 

Male 46 (61) 34 (33) 

Female 30 (39) 68 (67) 

Race 

Caucasian 50 (66) 74 (73) 

African American 20 (26) 24 (24) 

Other 6 (8) 4 (4) 

Surgical Service 

Neurosurgery 8 (11) 12 (12) 

Vascular 33 (43) 26 (25) 

Orthopedics 10 (13) 28 (27) 

General surgery 19 (25) 25 (25) 

Other 6 (8) 11 (11) 

ASA 

II 7 (9) 15 (15) 

III 58 (76) 75 (74) 

IV 11 (14) 12 (12) 

Anesthetic Technique 

General 51 (67) 66 (65) 

Spinal/Epidural 6 (8) 24 (24) 

Regional 19 (25) 12 (12) 

Discharge Disposition 

Home 45 (59) 75 (74) 

In-Hospital Death 0 (0) 1 (1) 

Other Discharge 31 (41) 27 (26) 

pre-QI and QI cohorts, respectively (p < 0.001, t-test)) as 
well as the standardized per hour reorientations increased 
(0.3 ± 0.4 vs 0.5 ± 0.3 reorientations/hour in the pre-QI and 
QI cohorts, respectively (p = 0.001, t-test)). 
In the pre-QI cohort postoperative day 1 possible POD 

± cognitive impairment ranged from 10% to 12%. During 
the period of QI protocol implementation Loess fit demon
strated a slight upward trend before and rapid decrease 
soon after in postoperative day 1 POD risk over time (Figure 
1, left). This finding was supported by regression analysis 
showing that postop day 1 POD ± cognitive impairment de
creased over time (adjusted OR 0.75 [95% CI 0.58 – 0.96]; p 
= 0.02, per month progression) during the period of QI pro
tocol implementation. 

DISCUSSION 

This QI project suggests that standardized PACU reorien
tation is associated with a reduction in early POD among 
high-risk older surgical patients. This finding aligns with 
best practice guidelines that early PACU interventions can 
be a valuable component of perioperative care for this vul
nerable group. 
A key consideration for any new intervention is the po

tential burden on busy staff. While our study didn’t mea
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Figure 1. Trends in Postoperative Delirium Risk and PACU Reorientations Before and During QI Intervention.              
Legends: (Left panel) - Postoperative delirium risk pre- and during QI intervention. Y-axis is delirium risk. X-axis is time in months prior to and after initiation of QI intervention. 
Time -4 to 0 prior to intervention represents COVID-19 where data was excluded. (Right panel) - Number of PACU reorientations pre- and during QI intervention. The Y-axis is num
ber of PACU reorientations. X-axis is time in months prior to and after initiation of QI intervention. Time -4 to 0 prior to intervention represents COVID-19 where data was excluded. 

sure long-term outcomes like a patient’s length of stay, 
PACU nurses found the reorientation protocol to be a feasi
ble addition to their workflow. They reported that the brief, 
structured intervention was manageable as long as it didn’t 
require constant repetition or compete with other time-
sensitive tasks. This feedback suggests that a focused reori
entation strategy could be a practical and scalable interven
tion. 
This study has several limitations. First, we did not as

sess the quality or difficulty of reorientation efforts. In 
some high-risk older patients, factors like residual anes
thesia or opioids can reduce their ability to respond, mak
ing reorientation challenging. Future research should ex
plore how to make these interventions more effective in 
such patients, perhaps by tailoring anesthesia dosing. Sec
ond, we lacked formal baseline cognitive testing. While we 
used a preoperative delirium screening tool (the 4A’s test), 
a comprehensive cognitive assessment wasn’t feasible for 
this quality improvement (QI) project, which was designed 
to avoid the need for written consent. Future studies should 
include detailed cognitive evaluations to better character
ize the patient population and more accurately assess the 
impact of reorientation. Finally, the COVID-19 pandemic 
significantly delayed the start of the reorientation protocol 
due to decreased surgical volumes. The intervention was 
implemented gradually as case volumes recovered, which 
impacted the rollout. We addressed this by using LOESS 
smoothing in our analysis to capture the gradual improve
ment in implementation over time, rather than a simple 

before-and-after comparison, which would have obscured 
our team’s learning curve. This method provides a more ac
curate reflection of the intervention’s impact as adherence 
and effectiveness increased. 
While these single-site results are promising, larger, 

randomized controlled trials are needed to confirm our 
findings and optimize implementation strategies. Further 
research should also evaluate the intervention’s broader 
clinical impact and its sustainability across diverse health
care settings. 
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