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Abstract
Problem & Purpose: Postoperative delirium and postoperative cognitive dysfunction,
collectively referred to as postoperative cognitive impairment (PCI), are two neurocognitive risks
that accompany anesthesia. The incidence of developing PCI can be as high as 50% and is
heightened after the age of 65. Currently, the anesthesia department at a mid-sized community
hospital in Baltimore City does not have a structured process for the perioperative management
of these patients. A Clinical Practice Guideline (CPG) was written recommending a strategy to
preoperatively assess and identify high-risk surgical patients, and includes evidence-based
anesthetic interventions recommended for this population. The purpose of this scholarly project
was to identify the anesthetic interventions included within this CPG: a guide which outlines the
perioperative anesthetic management of patients >65 in order to decrease the incidence of PCI.
Methods: CPG content was derived from a literature search identifying evidence published
within the past 10 years and included five systematic reviews, two randomized control trials, and
the current recommendations of the American Geriatrics Society and American College of
Surgeons. The CPG was designed, analyzed by key stakeholders, and revised according to
criteria found within the AGREE II tool. The CPG was presented to anesthesia staff and
analyzed for applicability and acceptance using the Practitioner Feedback Questionnaire (PFQ).
Results: AGREE II results by key stakeholders provided >88% positive feedback showing CPG
quality in scope, content, and development. PFQ results demonstrated an overall average positive
feedback and agreement of 70% (SD=19.1) among anesthesia providers (n=13). Feedback
regarding the overall Quality of the CPG was both positive (88%) and neutral (12%).
Applicability of Recommendations received the least encouraging feedback: 35% positive, 38%
neutral, and 27% negative.
Conclusion: Analysis demonstrates that the CPG’s content was regarded by anesthesia staff as
high quality and that the majority of providers believe the CPG to be an improvement compared
to what is currently practiced. While the majority of the polled anesthesia providers felt
favorably towards the interventions, there remains reluctance towards its applicability into
practice. Even so, 70% of anesthesia staff answered positively when asked if the CPG should
become a guideline. Further staff education is recommended to enhance user buy-in.
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Introduction
Two neurocognitive risks that often accompany anesthesia include postoperative delirium
(POD) and postoperative cognitive dysfunction (POCD), collectively referred to as postoperative
cognitive impairment (PCI). POD, which is characterized as an acute change, affects a patients’
cognition, ability to concentrate, and can ultimately result in complications in postoperative
recovery frequently resulting in longer hospital stays (Whitlock et al., 2014). The incidence of
POD is varied, reported as 7-10% in older patients undergoing elective surgery to as high as 50%
of elderly patients undergoing orthopedic, cardiac, or emergency procedures (Dworkin et al.,
2016). Alternatively, POCD is a gradual decline in cognition that can present days to months
following surgery (Punjasawadwong et al., 2018). Changes to memory, information processing,
and attention are symptoms of POCD. These changes can result in long term consequences
including loss of independence, a decrease in quality of life, and increased mortality (Zhou et al.,
2018). The incidence of POCD is as high as 40% in the elderly population undergoing
anesthesia (Vide & Gambús, 2018). The risk for developing these postoperative cognitive
changes is heightened after the age of 65 (Needham et al., 2017).
Currently, the anesthesia department of a mid-sized community hospital in Baltimore
City does not have a structured process for the management of these patients. This facility
requested that a Clinical Practice Guideline (CPG) be written based upon current evidence-based
research concerning PCI. A three-stage (Preoperative, Intraoperative, Postoperative) CPG was
created for anesthesia providers and outlined the preoperative assessment and perioperative
management of PCI. The purpose of this DNP project was to formulate the Intraoperative Stage
section within this CPG (Appendix A) which outlines the overall perioperative anesthetic
management of patients >65 in order to decrease the incidence of PCI.

POSTOPERATIVE COGNITIVE IMPAIRMENT

4

Literature Review
A literature search using the databases CINAHL and PubMed was performed to evaluate
the current evidence regarding PCI. CPG recommendations were derived from five systematic
reviews (all Level/Quality 1B), two randomized control trials (Level/Quality 1A and 1B), and
the current recommendations of the American Geriatrics Society and American College of
Surgeons. These sources describe that the incidence of PCI can be minimized by monitoring the
depth of anesthesia, minimizing volatile anesthetic agents with use of total intravenous
anesthesia (TIVA) and regional anesthesia, the use of dexmedetomidine as an adjunct to
anesthesia, and cautious administration of benzodiazepines and narcotics. The synthesis of this
evidence (Table 1) was used to create the Intraoperative Stage section of this CPG.
Evidence supports the practice of using a cerebral monitoring device, such as Bispectral
Index (BIS), to monitor the depth of anesthesia (Luo & Zou, 2018; Punjasawadwong et al., 2018;
Shu et al., 2015). BIS is an intraoperative EEG monitoring device that assists anesthesia
providers in understanding the hypnotic effects of their anesthetic, helping to identify and avoid
both deep and light planes of anesthesia (Luo & Zou, 2018). Overall, the use of these monitors
has shown to decrease both POD (Luo & Zou, 2018; Punjasawadwong et al., 2018; Shu et al.,
2015) from 21.3% to 15.2% (Punjasawadwong et al., 2018), and POCD at 12 weeks postop (Luo
& Zou, 2018; Punjasawadwong et al., 2018) from 9.1% to 6.4% (Punjasawadwong et. al., 2018).
Dexmedetomidine as an adjunct to general anesthesia is also recommended for this
population. Dexmedetomidine is a selective alpha-2 adrenergic agonist which works in the locus
coeruleus and causes both sedative and analgesic effects (Zhou et al., 2016). This drug inhibits
both the inflammatory and neuroendocrine responses to surgery that are thought to contribute to
the development of PCI (Lee et al., 2018). A meta-analysis by Zhou et al. (2016), which
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analyzed thirteen randomized controlled trials, found that there is a statistically significant
decrease in PCI on postoperative day 1 with the use of dexmedetomidine. However, any benefits
following postoperative day 1 were not found to be statistically significant (Zhou et al., 2016).
The avoidance of volatile inhalational agents (desflurane, sevoflurane, isoflurane) during
general anesthesia is also recommended to decrease PCI. General anesthesia maintained with
volatile agents has been correlated with inflammation and neurological damage, resulting in
increased b-amyloid protein. Accumulation of b-amyloid protein in the brain is associated with
PCI (Peng Yu et al., 2016). Alternatively, TIVA (propofol) is recommended based upon a
Cochrane Library systematic review which included 28 RCTs (Miller et al., 2018). There is
evidence that avoiding volatile agents with the use of TIVA decreases POCD (measured at 30
days postoperatively) but not POD (measured at 4 days postoperatively), however this evidence
is of low-quality (Miller et al., 2018). Likewise, based on a systematic review analyzing nine
studies, regional anesthesia as a means of avoiding volatile anesthetics is also beneficial as it
may be associated with a decreased risk of PCI within the first seven days following surgery
(Zywiel et al., 2014). Depth of anesthesia should be closely assessed during TIVA and regional
anesthesia, such as with use of BIS, as to avoid over sedation and encourage beneficial outcomes
from the use of these interventions (Miller et al., 2018, Zywiel et al., 2014).
Lastly, the recommendations of the American Geriatrics Society and the American
College of Surgeons to avoid benzodiazepine administration and maintain adequate pain control
perioperatively were included in the CPG as a means of decreasing delirium in the elderly
population. Ideal methods of pain control include opioid-sparing and multi-modal
(acetaminophen and peripheral nerve blocks) techniques (ACS & AGS, 2016; Zywiel et al.,
2014).
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Theoretical Framework
This DNP project was structured using Lewin’s Theory of Planned Change (TPC), a
practice theory that has three stages: unfreezing, moving, and refreezing (Shirey, 2013). The TPC
describes identifying and encouraging forces helping change take place, referred to as driving
forces, and overcoming forces hurting change, referred to as restraining forces, is how change is
accomplished (Shirey, 2013). The first stage, unfreezing, is the preparation phase and must be
accomplished before change can occur (Shirey, 2013). This stage began when key stakeholders
identified PCI as a practice problem and the differences between the current state of practice and
the desired goal, anesthetic management based upon evidence-based practice, were identified. A
solution to the problem was a CPG creation and presentation to anesthesia staff. During this
presentation, the staff’s desire for beneficence (driving force) was encouraged, and provider
general misinformation regarding PCI (restraining force), was hindered. Through this literature
search, CPG creation, and presentation to anesthesia staff, the unfreezing phase was complete.
The second and third stages, moving and refreezing, will be accomplished at this facility
following the completion of this DNP project. Moving focuses upon the process of changing
individual behavior and the process of establishing new practices (Shirey, 2013). This will be
accomplished as the CPG begins to be utilized by anesthesia providers. Refreezing will be
accomplished when the CPG is established as policy and its associated required documentation is
incorporated into the anesthetic electronic medical record. These changes will ensure that the
anesthetic interventions recommended within the CPG become the new established norm and
will guarantee sustainability of this practice change in the future (Shirey, 2013).
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Methods
A CPG outlining anesthetic management to reduce PCI was created for the anesthesia
department at a mid-sized community hospital in Baltimore City to be utilized within the
perioperative setting. The sample population includes high-risk surgical patients, a category
defined within the Preoperative Stage section of the CPG. This section identifies high-risk
patients as those who have a pre-existing cognitive deficit (Alzheimer’s disease, dementia,
memory deficits), and patients > 65 who score < 2 using the Mini-Cogã tool. This tool is a
cognitive stress test which measures recall and executive function and provides a score which
can be utilized in the identification of high-risk patients (Heng et al., 2016). Targeted end-users
of this CPG include the anesthesia hospital staff, including both Certified Registered Nurse
Anesthetists (CRNAs) and Anesthesiologists (MDAs).
The CPG was developed throughout four phases. Phase 1 consisted of identifying the
Clinical Site Interdisciplinary Team who were selected for their expertise and connection to the
practice problem. This team consisted of the Chief MDA, Chief CRNA, and Clinical Site
Representative, all of whom were current anesthesia providers at this target hospital. The DNP
project was submitted to the Institutional Review Board (IRB) at the University of Maryland,
Baltimore, and received approval for Non-Human Subjects Research. Throughout several
meetings that occurred within Phase 1, the CPG was drafted and revised based on the results
received from the AGREE II tool (Appraisal of Guidelines, Research and Evaluation), as seen in
Appendix B. This is a validated assessment tool in quality evaluation and has been used to
evaluate hundreds of CPGs (Brouwers et al., 2010). The tool uses a 7-point response scale and
assesses each CPG according to six domains: Purpose, Scope, Stakeholder Involvement, Clarity
of Presentation, Applicability, Rigor of Development, and Editorial Independence. The AGREE
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II tool has been analyzed for validity and reliability and focuses on assessing the methodology
for the development and reporting of a CPG, as opposed to CPG clinical appropriateness and
content validity (Brouwers et al., 2010). Five responses were received from this tool, three from
the Clinical Site Interdisciplinary Team and two from the DNP Project Creators who co-authored
this CPG.
During Phase 2, the CPG was revised based upon the AGREE II tool feedback and an
updated version was presented to the Clinical Site Representative. The Clinical Site
Representative then gave a final approval allowing for the presentation of the CPG to the
anesthesia department. In Phase 3, the CPG was presented to anesthesia providers during a staff
meeting. This twenty-minute PowerPoint presentation presented staff with discussions
concerning PCI and introduced the CPG.
To analyze the clinical appropriateness and validity of the CPG’s recommendations, a
Practitioner Feedback Questionnaire (PFQ), Appendix C, was distributed to and anonymously
collected from anesthesia staff in attendance during the DNP project presentation (Brouwers et
al., 2004). This 23-item questionnaire was analyzed using descriptive statistics. Information
from the PFQ allowed for CPG analysis regarding sustainability, efficiency, and the probability
of acceptance among the anesthesia staff. As the Clinical Site Interdisciplinary Team remained
satisfied with the CPG version presented to staff, no revisions were made following the
communication of PFQ analysis to the Clinical Site Representative. Phase 4 was completed
during a meeting with the Clinical Site Interdisciplinary Team when the final version of the CPG
was approved.
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Results
This DNP project focused on the process change of educating anesthesia staff concerning
PCI and the structural change of standardizing the anesthetic care for high-risk patients. These
changes were accomplished through the CPG creation and formal presentation to anesthesia
staff. The AGREE II tool was used in CPG development, and the PFQ was used to analyze CPG
appropriateness and applicability. The reported results from these two assessment tools critique
the CPG in its entirety, therefore, assessing the Preoperative Stage and Postoperative Stage
sections in addition to the Intraoperative Stage section written for this DNP project.
Throughout the CPG drafting process, five AGREE II tool responses were received from
key stakeholders. Overall feedback demonstrated highly positive results within all six domains.
AGREE II domain results (Appendix D) included: Domain 1 (Scope and Purpose) 91%, Domain
2 (Stakeholder Involvement) 89%, Domain 3 (Rigor of Development) 90%, Domain 4 (Clarity of
Presentation) 94%, Domain 5 (Applicability) 88%, and Domain 6 (Editorial Independence) 97%.
Feedback from the AGREE II tool was utilized to revise CPG content ensuring its quality prior
to presenting the final CPG to anesthesia staff. Based upon key stakeholder comments, revisions
included adding more detail and supporting evidence within the body of the CPG to allow the
reader to better understand the rationale for all interventions.
A paper PFQ handout was distributed during the CPG presentation to anesthesia staff at
the community hospital. From the twenty-one members in attendance, 62% response was
received (n=13). As thirty-five anesthesia providers are employed at this hospital, this PFQ
feedback represents 37% of the anesthesia staff. From the thirteen responses (n=13), 30% were
MDAs (n=4) and 70% were CRNAs (n=9). Years of practitioner experience reported on PFQs
ranged from <5 years (n=4), 10-15 years (n=7), and >25 years (n=2). From the thirteen PFQs
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received, 100% of these answered ‘Yes’ to item 1: confirming that all thirteen participants are
responsible for the care of patients for whom this CPG is intended.
PFQ analysis demonstrated an overall average positive feedback and agreement of 70%
(SD= 19.1). The PFQ responses were also analyzed according to categories: Quality (88%
positive, 12% neutral), Acceptance of Recommendations (73% positive, 27% neutral),
Applicability of Recommendations (35% positive, 38% neutral, 27% negative), Comparative
Value (54% positive, 35% neutral, 4% negative), and Outcome Variables (81% positive, 15%
neutral, 4% negative) (Appendix E). The category yielding the highest results analyzed the
CPG’s overall Quality. This data was derived from items that questioned the clarity and overall
need for the proposed guideline, as well as the relevance of the literature and methodology. The
Applicability of Recommendations received the least encouraging feedback. These results were
based on questions inquiring about the rigidity of CPG recommendations as well as the technical
ease of application into practice. Even so, Outcome Variables received 81% positive feedback
which analyzed if the CPG should be approved as a protocol and the likelihood of its use.
Unintended facilitators and barriers towards the CPG content and acceptance became
evident during the presentation to anesthesia staff. Staff was resistant to various recommended
interventions as they differed from current practice at this facility. Also, many providers were
insistent that the identified age of 65 was too young to be considered high-risk, despite
reassurance that this age is reported within the literature. The unwavering support from the
Clinical Site Interdisciplinary Team acted as an unexpected facilitator during this presentation.
The Chief MDA and Clinical Site Representative publicly reiterated their support for CPG
content, and shared hopes for future CPG implementation to reach system-wide.
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Discussion
The CPG was designed for the purpose of standardizing perioperative care of high-risk
patients in order to minimize PCI. Using only the strongest evidence published within the past
10 years, recommendations were compiled outlining the evidence-based anesthetic interventions
in the care of these high-risk patients. Analysis from the PFQs demonstrate that the CPG’s
content was regarded by anesthesia staff as high quality and that the majority of providers
believe the CPG to be an improvement compared to what is currently practiced. While the
majority of the polled anesthesia providers felt favorably towards the interventions (70%), there
remains reluctance towards its applicability into practice. Even though the incidence of PCI
remains high throughout anesthesia practice, it is commonly misunderstood. This lends a
possible explanation for the staff’s continued reluctance towards applicability. Even so, 70% of
anesthesia staff answered positively when asked if the CPG should become a guideline.
The biggest strength throughout this DNP project was that the CPG was derived from the
strongest evidence currently available. The intraoperative interventions recommended from the
strongest evidence were the use of BIS monitoring to minimize depth of anesthesia and the use
of dexmedetomidine as an adjunct to anesthesia. These recommendations were based off of
several systematic reviews and meta-analysis that were able to link statistically significant results
to these two interventions. The analysis within this literature, however, did not comment about
the likelihood of anesthesia provider buy-in or reasons why these interventions may be regarded
as unfavorable. Future research should focus on this area to understand why anesthesia
providers may have viewed these interventions as generally low in terms of applicability into
practice. Likewise, a publication by the American Geriatrics Society and American College of
Surgeons recommends the use of regional anesthesia and multi-modal pain techniques as a way

POSTOPERATIVE COGNITIVE IMPAIRMENT

12

of minimizing opioid administration, as narcotics are associated with increases in delirium
incidence (ACS & AGS, 2016). These two interventions were particularly viewed as
unfavorable during the presentation. Providers believe that regional anesthesia is associated with
a longer recovery time for their total-joint patients, resulting in a prolonged time between
surgery-end and physical therapy. Likewise, many providers have historically practiced with a
“less is more” mentality while providing anesthesia for the elderly population. Therefore, many
providers were not keen on a multi-modal pain intervention strategy. Further staff education
regarding the supporting evidence for the outlined interventions may help to sway providers into
reassessing the CPGs applicability into practice.
Several limitations were identified throughout this DNP project. The sample size that was
polled using the PFQ only represented 37% of the anesthesia staff at this facility. Likewise, 70%
of responses were from CRNA staff versus 30% from MDAs. Having a larger sample size and an
equal response rate by CRNAs and MDAs may have provided different results. Another
limitation was that several interventions were based upon recommendations from respected
organizations, such as the American Geriatric Society and the American College of Surgeons.
The recommendations from these organizations were based upon a blend of research and expert
opinion. When performing an in-depth literature search, it was discovered that there is little
research conducted in the operating room setting to discover the association between short-term
benzodiazepine and narcotic usage with PCI. Higher quality research is needed within this arena
to solidify results and further enhance anesthesia provider opinion towards the applicability of
these recommendations. Lastly, the results from this DNP project focused on the quality and
usability of the CPG. Further steps need to be taken to implement these recommendations into
practice and discover how they affect overall PCI outcomes at this hospital.
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Conclusion
As this community hospital serves a large volume of elderly orthopedic patients, a
surgical population at particularly high risk for PCI, there is great usefulness for this CPG. This
CPG will act to guide anesthetic decisions for the purpose of minimizing the incidence of PCI at
this target facility. Project sustainability will be achieved when the CPG is enacted as a hospital
policy and incorporated into the electronic anesthetic record. Once accepted as institutional
policy, this CPG protocol should be made easily accessible within the anesthesia staff handbook
and on the hospital intranet, increasing the likelihood of end-user compliance. Distributing the
CPG and accompanying educational materials to new staff will continue ongoing education.
Likewise, a “Postoperative Cognitive Impairment Assessment” tool should be designed and
incorporated into the mandatory anesthesia electronic medical record at this facility. This will
encourage participation and compliance in the preoperative assessment and evidence-based
recommendations described within the CPG.
It is recommended that a literature review be performed every three (3) years to discover
if there is new published evidence since the enactment of this CPG. If new recommendations are
found within the literature, the CPG should be edited to reflect current evidence-based practice.
Future QI projects should be focused on applying this CPG within the surgical setting and
discovering how patient outcomes are affected. Likewise, providers should be questioned
regarding the ease of CPG recommendations into practice and should be asked to provide
ongoing feedback in order to enhance user buy-in. If positive results are attributed to the usage
of this CPG, future plans to incorporate this CPG as protocol throughout the entire hospital
system is the long-term goal of this DNP project. Since this hospital serves a large volume of
elderly orthopedic patients, there is great need for this Clinical Practice Guideline.
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Table 1. Evidence level and quality ratings for journal articles discussing postoperative cognitive dysfunction and postoperative
delirium.
Evidence Rating
Author, Year
Lou, C. & Zou,
W. (2018)

Punjasawadwong,
Y., Chau-in, W.,
Laopaiboon, M.,
Punjasawadwong,
S., & Pin-on, P.
(2018)

Study objective/
intervention or exposures
compared
To evaluate if monitoring
the depth of anesthesia
during surgery, with the
use of cerebral monitoring
devices (3 studies used
bispectral index, 2 studies
used auditory evoked
potential), has an impact on
the incidence of
postoperative delirium and
postoperative cognitive
dysfunction

Design

Sample (N)

Outcomes studied
(how measured)

Results

Systematic
review and
meta-analysis,
Databases
included:
MEDLINE,
EMBASE,
and Cochrane
Library

n=2,868
5 RCTs were included
with published dates
ranging from 20112014. In total, these
articles analyzed 2,868
patients. Intervention:
3 studies used
bispectral index, 2
studies used auditory
evoked potential.
Surgery type: noncardiac, cardiac,
thoracic.
Age range: 18-92 with
majority of patients
>60

Postoperative
delirium and
postoperative
cognitive
dysfunction as
measured through
various assessment
tools: Cognitive
Failure
Questionnaire,
Diagnostic and
Statistical Manual
of Mental
Disorders,
Confusion
Assessment
Method, MiniMental State
Examination &
Reliable Change
Index

1) The use of
cerebral monitoring
is associated with a
statistically
significant decrease
in postoperative
delirium: pooled
odds
ratio= .51(95%CI:
0.35-0.76).

To evaluate if monitoring
the depth of anesthesia
during non-cardiac and
non-neurosurgical surgery,
with evoked potential and
electroencephalogram
techniques (bispectral
index, auditory evoked
potentials, narcotrend
index, A-line
autoregressive index,

Systematic
review and
meta-analysis,
Databases
included:
Embase,
MEDLINE,
CENTRAL,
and clinical
trial registry
databases

n=2,929
6 RCTs were included
with published dates
before March 28, 2017
(2002-2016). In total,
these articles analyzed
2,929 patients.
Intervention: EEG or
evoked potential
technique.

Primary outcomes:
1)Occurence of
postoperative
delirium as
assessed by varying
tools: Confusions
Assessment Method
Criteria, Confusion
Assessment Method
for Intensive Care
Units, Diagnostic

2) The use of
cerebral monitoring
is associated with a
statistically
significant decrease
in long-term
postoperative
cognitive
dysfunction: pooled
odds ratio = .69
(95%CI: 0.49-0.97)
In patients >60
years old
undergoing noncardiac and nonneurosurgery,
anesthesia guided by
EEG indices reduces
the risk of
postoperative
delirium from
21.3% to 15.2%

Level

Quality

1

B

1

B
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cerebral state index, index
of consciousness, patient
state index, and state and
response entropy), has an
impact on the development
of postoperative delirium
and postoperative cognitive
dysfunction
Intervention: EEG or
evoked-potential guided
anesthesia
Control: clinical signsguided anesthesia

Miller, D., Lewis,
S. R., Pritchard,
M. W., SchofieldRobinson, O. J.,
Shelton, C. L.,
Alderson, P., &
Smith, A. F.
(2018)

To investigate how the
maintenance of anesthesia
using Total Intravenous
Anesthesia (TIVA) versus
inhalational anesthesia
effects the outcomes of
postoperative delirium,
postoperative cognitive
function, 30-day mortality,
and length of hospital stay.

19
Surgery type: noncardiac, nonneurosurgical.
Age range: >60

Systematic
review and
meta-analysis,
Databases
searched:
Embase,
MEDLINE,
PsycINFO,
Cochrane
Central
Register of
Controlled
Trials, and

n=4,507
28 parallel design
RCTs included
Intervention:
19 studies= TIVA vs
Sevoflurane;
8 studies= TIVA vs
Isoflurane;
3 studies= TIVA vs
Desflurane;
1 study= didn’t specify
volatile agent

and Statistical
Manual of Mental
Disorders.
2)Occurrence of
postoperative
cognitive
dysfunction as
measured through
varying tools
including: MiniMental State Exam,
Cognitive Failure
Questionnaire,
Trieger Dot test,
Digit Symbol
Substitution Test,
reports from
nurses/family/
friends

(p=0.0002). In this
same population,
POCD at 12 weeks
postop is reduced
from 9.1% to 6.4%
(p=0.03) “(RR 0.71,
95% CI 0.53 to
0.96; NNTB 38,
95% CI 21 to 289;
2051 participants,
moderate-quality
evidence)”(p.2). The
evidence is
uncertain supporting
a decrease in POCD
at 1 week
postoperative and 52
weeks
postoperative.

Secondary
outcomes:
postoperative
complications,
mortality,
postoperative
length of stay
Postoperative
delirium as
measured up to 4
days
postoperatively by
either DRS and
CAM;
Postoperative
cognitive
dysfunction up to
30 days
postoperatively as
measured by

There is little or no
effect on
postoperative
delirium (5 studies;
OR .59, 95%CI .15
to 2.26; n=321, very
low-certainty
evidence). There is
a statistically
significant decrease
in POCD when
TIVA is used versus
inhalational agents

1

B
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clinical trial
registry
databases

Surgery type:
cardiovascular,
laparoscopic,
abdominal,
ophthalmic, and
orthopedic
Age: 21 studies
reviewed patients >60
years old. 7 studies
did not specify,
however, 75% of these
participants >60 years
old.

MMSE, Trail
Making Test, or
other unreported
tools; Mortality
measured up to 30
days; Length of
hospital stay as
measured in days

Zhou, C., Zhu,
Y., Liu, Z., &
Ruan, L. (2016)

To assess if the use of
dexmedetomidine as an
adjunct to general
anesthesia decreases the
risk of postoperative
cognitive function in the
elderly population

Metaanalysis.
Databases
searched:
PubMed,
China
Academic
Journals fulltext database,
EMBASE,
Cochrane
Library, and
Google
Scholar, up to
June 2016

n= 1,347
13 RCTs
Intervention: either
single dose or
continuous infusion of
dexmedetomidine
before and during
surgery
Control: IV placebo
injection

Incidence of
postoperative
cognitive
dysfunction as
measured by
MMSE on
postoperative day 1

Shu, A., Wangs,
Q., & Chen, X.
(2015)

To evaluate the effect that
different depths of
anesthesia (combined
intravenous-inhalational)
has on postoperative
cognitive function

Randomized
Control Trial

n= 192
Randomized &
double-blinded;
Group 1: 30<BIS<40
Group 2:
40<BIS<50
Group 3:

Cognitive function
as measured by the
mini-mental state
examination
(MMSE) and TrailMaking Test
(TMT)-

(7 studies, OR 0.52,
95%CI 0.31 to 0.87,
n=869, lowcertainty evidence).
No difference in 30day mortality (3
studies, OR 1.21,
95%CI 0.33 to 4.45,
n=271, very lowcertainty evidence)
No difference in
length of hospital
stay (4 studies,
95%CI -1.32 to
1.32, n=175, very
low-certainty
evidence)
There is a
statistically
significant decrease
in POCD on postop
day 1 with the use
of dexmedetomidine
(10 studies, RR=
0.59, 95%CI 0.450.76, P<.0001).
There is no
significant
difference in POCD
following postop
day 1 (7 studies,
RR= 0.66, 95% CI
0.45-0.98, P=.04)
1 day postop: Group
2 had a statistically
significant higher
average score (29.00
+/- 0.89) on MMSE
than Group 1 (28.36
+/- 1.42, p=0.010)

1

B

2

B
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Lee, C., Lee, C.
H., Lee, G., Lee,
M., & Hwang, J.
(2018)

To determine the effect that
the dosing and timing of
dexmedetomidine
administration has on the
risk for elderly patients
developing postoperative
delirium

Randomized
Control Trial

21
50<BIS<60
Anesthesia type:
Maintenance with
Sevoflurane and
Remifentanil infusion
Surgery type:
gynecologic
laparoscopic surgery
Age: young and
middle-aged, Average
age =40

measurements
taken the day
before and day after
surgery

n= 354
Randomized, doubleblinded (patients and
researchers were
blinded, anesthesia
providers not blinded)
Group D1: 1mcg/kg
bolus followed by
infusion 0.2-0.7
mcg/kg/hr from
induction until surgery
end
Group D2:
1mcg/kg bolus
Group S:
Saline given 15min
before surgery end
Type of Anesthesia:
Induced with Propofol,
maintained with
Desflurane,
40<BIS<60
Surgery type:
laparoscopic major
non-cardiac surgery
Age: >65 years old

Primary outcome:
Incidence of
delirium within 5
days postop using
the confusion
assessment method
(CAM) performed
preoperatively and
q12h
postoperatively for
5 days
Secondary
outcomes: Duration
of delirium
Cytokine and
cortisol levels at
1hr and 24h postop
as measured using
blood samples

and Group 3 (28.45
+/- 1.27, p=0.035).
Group 2 also had a
lower average TMT
completion time
(33.68 +/- 10.34)
than Group 1 (39.45
+/- 13.99, p=0.027)
and Group 3 (39.50
+/- 12.50, p=0.026).
Maintaining patients
at 40<BIS<50
decreases risk of
POCD
Group D1 had a
decreased incidence
(9(9.5) vs 27(24.8),
P=0.017) and
duration (2.0 days
+/- 0.5 vs 2.9 +/0.7, P=0.04) of
delirium compared
to group S, whereas
Group D2 had only
decreased duration
(2.3 days +/- 0.6) of
delirium compared
to group S.
Cytokine levels:
Group D1 had lower
IL-6 levels at 1h and
24h than Group S
and lower at 24 hr
than Group D2.
Group D2 had lower
levels IL-6 at 1hr
than Group S and
patients that
developed delirium
in Group D2, their

2

A
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Excluded: patients
with kidney/liver
disease, cognitive
impairment, use of
antipsychotic alpha-2
agonists/antagonists,
or use of antiinflammatory drugs

Zywiel, M., G.,
Prabhu, A.,
Perruccio, A., V.,
& Gandhi, R.
(2014)

To determine the effect of
1) general anesthesia
versus regional anesthesia,
2) the effect of specific
types of regional
(parenteral and neuraxial)
versus general, 3)
multimodal techniques, and
4) different pain regimen
postoperatively, on the risk
for postoperative cognitive
dysfunction.

Systematic
review,
Databases
included:
MEDLINE,
EMBASE

n=5,250
28 studies: 21 RCTs, 2
prospective
comparative studies, 2
case-control design, 3
retrospective
comparative
methodology:
published before
March 2013.
Surgery type: elective
total joint surgery:
total hip arthroplasty &
total knee arthroplasty
Age range: majority of
studies with mean age
>65, lowest reported
mean age 53

Primary outcome:
development of
postoperative
cognitive
dysfunction.
Postoperative
cognitive
dysfunction defined
as any acute change
in neurocognitive
status
postoperatively:
including delirium,
confusion, or
cognitive decline.
Measurement tools
varied: validated
neuropsychologic
and cognitive tests
(11 studies),
confusion without
specifying
qualifying criteria
(11 studies),
Confusion
Assessment Method
(5 studies), Mini
Mental
Examination (4
studies), Wechsler

IL-6 levels were
lower at both 1 hr
and 24hr than Group
S.
Cortisol levels:
Groups D1 and D2
had significant
lower cortisol levels
at 1 hr postop vs
Group S
General versus
regional anesthesia
(9 studies): Regional
may be associated
with increased risk
of POCD within
first 7 days
following surgery.
Multimodal
techniques:
Evidence was weak
and non-definitive
relating multi-modal
strategies to
decreasing risk of
POCD.
Postoperative Pain
Management (12
studies):
Minimizing
narcotics has
positive effect on
early POCD.
Morphine, in all
routes of
administration,
should be avoided
as it’s associated
with higher rates of
POCD.

1

B
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Adult Intelligence
Scale (2 studies).
Exclusion: patients
with dementia
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Appendix A
Clinical Practice Guideline
Guideline

Preoperative screening and anesthetic
prevention strategies for elderly patients to
decrease incidence of postoperative cognitive
impairments

Version Number:

Purpose:

To identify HIGH RISK surgical patients
who could develop postoperative delirium
(POD) and/or postoperative cognitive
impairment (POCD) and provide
perioperative anesthetic prevention strategies
to decrease the incidence of POD/POCD.

Number:

Department

Anesthesia Department, Mid-sized Hospital
in Baltimore City

Effective Date:

1.0

Statement:
To provide guidance to anesthesia providers to identify HIGH RISK surgical patients who could
develop postoperative delirium (POD) and/or postoperative cognitive impairment (POCD) and
provide perioperative anesthetic prevention strategies to decrease the incidence of POD/POCD.
Scope of Policy:
Any surgical patient age 65 years and older, and any aged surgical patient with a pre-existing
diagnosis of Delirium/Dementia and/or Alzheimer’s Disease.
Definitions:
Postoperative Delirium (POD): An acute change in cognition following a surgical procedure that
is typically characterized by disorganized and fluctuating thoughts, a change in level of
consciousness, and inattention (Marcantonio, 2012). Diagnosis occurs immediately
postoperatively to up to 1 week postoperatively. Resolution usually occurs within 2-4 weeks
(Nagelhout & Plaus, 2014).
Postoperative Cognitive Dysfunction (POCD): Typically characterized by a gradual decline in
cognition that can present up to weeks or even months following surgery (Punjasawadwong et
al., 2018). Changes to a patient’s memory, information processing, and attention are symptoms
of POCD (Zhou et al., 2018). Onset is subtle and resolution can take up to 12 months (Nagelhout
& Plaus, 2014).
Hyperactive Delirium: A cognitive change in which providers characterize as the more obvious
presentation of delirium. Presentation includes agitation, emotional lability, and restlessness.
Examples include patients pulling out their IVs or becoming violent and combative (Miller &
Pardo, 2011).
Hypoactive Delirium: A cognitive change that is characterized by a flat affect as patients can
appear alert and calm (Miller & Pardo, 2011). Hypoactive delirium is often unrecognized and
underdiagnosed (AGS, 2014).
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Mini-Cog© Screening tool: A standardized screening tool for identifying older adults with
cognitive impairment. (See Attachment)
Bispectral (BIS) Monitoring: An electroencephalogram parameter designed and developed for
the use of measuring the hypnotic effects and depth of anesthesia. This device displays a
dimensionless value between 0 and 100, wherein 100 equates to total consciousness (Luo & Zou,
2018).
HIGH RISK Patient: Any patient with a pre-existing diagnosis of delirium/dementia and/or
Alzheimer’s Disease. Any patient age 65 years or older that scores < 2 on the Mini-Cog©
preoperative screening tool. While the exact etiology of POD/POCD is unknown, the two most
significant risk factors are age 65 years or older and any preexisting cognitive dysfunction
(Axely & Schenning, 2015).
Responsibilities:
It will be the responsibility of every anesthesia provider at this hospital to adhere to this
guidance.
Exceptions:
Any emergent cases of surgical patients age 65 years and older, where preoperative screening
would be detrimental to the patient. Any surgical cases of surgical patients age 65 years and
older who cannot complete the preoperative screening due to clinical circumstances
(unconscious, intubated/sedated, etc.).
What Constitutes Non-Compliance:
Not following the guideline
Consequences of Non-Compliance:
Provider education
Introduction:
Postoperative delirium (POD) and postoperative cognitive dysfunction (POCD) are neurological
impairments than can occur following anesthesia administration. Incidence rates vary, however
can be as high as 10% of patients 65 years and older undergoing elective surgery and up to 50%
of patients 65 years and older undergoing orthopedic, cardiac or emergency surgeries (Dworkin,
Lee, An, & Goodlin, 2016). POD/POCD leads to increased care costs (Axely & Schenning,
2015), length-of-stay increase by up to 1 to 2 days, discharge to a location other than home
(Culley et al., 2017), and increased 1-year mortality rates (p<0.001) (Heng et al., 2016).
Literature Review:
Evidence utilized to create this Clinical Practice Guideline (CPG) was selected from a literature
search reviewing recent articles published within the past 10 years. Most of the recommendations
contained within this CPG are from evidence within the past 5 years. The highest level of
evidence was selected to describe the current recommendations regarding the preoperative
screening and anesthetic perioperative strategies to prevent postoperative cognitive impairment
in surgical patients. These recommendations were synthesized from multiple meta-analysis,
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systematic reviews, randomized controlled trials, and prospective observational studies. The
current recommendations of the American College of Surgeons in collaboration with the
American Geriatric Society regarding prevention of POD/POCD within the geriatric population
were also considered in the formulation of this CPG.
Requirements and Guidelines for Implementing the Clinical Practice Guideline:
I.

PREOPERATIVE STAGE: SCREENING
A. Preoperative identification of pre-existing cognitive impairment
Preoperative identification of a pre-existing cognitive impairment to include
delirium/dementia, Alzheimer’s Disease, and even minor impairment is statistically
correlated with HIGH RISK of POD/POCD resulting in increased length of stay,
increased care costs, and increased one-year post-surgical mortality rates (Culley et al.,
2017; Heng et al., 2017). Standardized preoperative screening is recommended by the
American College of Surgeons and the American Geriatric Society (ACS & AGS, 2016).
B. Identification of pre-existing diagnosis of Alzheimer’s Disease, delirium, or dementia
Any surgical patient with a diagnosis of Alzheimer’s Disease or delirium/dementia will
be identified as HIGH RISK for POD/POCD (Culley et al., 2017). Please note, these
patients do not need to complete the standardized Mini-Cog© preoperative assessment.
C. Preoperative Screening with the Mini-Cog© tool
Any surgical patient age 65 years or older (without a pre-existing cognitive impairment
diagnosis) should be screened preoperatively utilizing the Mini-Cog© tool, a
standardized tool for detecting existing cognitive impairment. The Mini-Cog© tool is
attached to the end of this CPG and has shown effective in predicting POD/POCD risk
when the score is < 2 (Culley et al. 2016; Dworkin et al., 2016). Any patient age 65 years
or older who scores < 2 on the Mini-Cog© will be identified as HIGH RISK. Instructions
for administration and scoring of the Mini-Cog© tool are on the actual tool and attached
to this CPG.

II.

INTRAOPERATIVE STAGE: ANESTHETIC PREVENTION STRATEGIES

Patients identified as HIGH RISK (See Preoperative Stage: Screening Above) should be
considered for these anesthetic prevention strategy recommendations. This includes:
- Any aged patient with a pre-existing diagnosis of delirium/dementia and/or
Alzheimer’s Disease
- Any patient age 65 years or older with a score < 2 on the Mini-Cog© preoperative
assessment
NOTE: These recommendations are generalized and must be evaluated for each individual
patient and circumstance. Decisions regarding the preoperative screening and anesthetic
management of surgical patients remains to the discretion of the anesthesia provider after
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considering health benefits, side effects, and risks. These recommendations are presented in
order of highest to lowest supporting evidence.
A. Utilize BIS Monitoring to minimize depth of anesthesia
BIS monitoring should be utilized on all HIGH RISK patients unless contraindicated.
(Luo & Zou, 2018; Punjasawadwong et al., 2018; Shu, Wang, & Chen, 2015). Maintain
anesthetic depth at BIS 40-50 as this decreases the incidence of postoperative cognitive
changes measured on postoperative day 1 (Shu et al., 2015). The use of these monitors
has shown to decrease both POD (Luo & Zou, 2018; Punjasawadwong et al., 2018; Shu
et al., 2015) and POCD at 12 weeks postop (Luo & Zou, 2018; Punjasawadwong et al.,
2018). BIS monitoring to guide depth of anesthesia is also recommended by the
American Geriatrics Society in the care of older adults for preventing postoperative
delirium (AGS, 2015).
B. Dexmedetomidine as an adjunct to General Anesthesia
Dexmedetomidine helps to decrease postoperative cognitive changes up to five days
postoperatively (Lee et al., 2018; Zhou et al., 2016). Begin bolus of 1mcg/kg over 10
minutes upon entering the room and then initiate infusion. Maintain infusion between
0.2-0.7 mcg/kg/hr throughout the entirety of the case unless contraindicated (Lee et al.,
2018; Zhou et al., 2016). Inclusion of the bolus dosing first may be more beneficial than
just an infusion alone as this has been shown to decrease the incidence in addition to the
duration of postoperative cognitive changes within five days postoperatively (Lee et al.,
2018).
C. Minimize the use of Volatile Anesthetics, consider Total Intravenous Anesthesia
(TIVA) or Regional Anesthesia
Consider TIVA with Propofol drip unless contraindicated. Avoiding inhalational agents
with the use of TIVA decreases POCD but not POD. (Miller et al., 2018). The use of
regional anesthesia results in a decreased risk for postoperative cognitive dysfunction
within the first seven days postoperatively, as compared to general anesthesia (Zywiel,
2013). If regional anesthesia is performed, the prevalence of POD may be significantly
lower if light sedation is utilized (19%) versus deep sedation (40%) (Sieber et. al., 2010).
There is weak, low-quality evidence that associates the use of regional anesthesia with a
decrease in risk for postoperative delirium according to the American Geriatrics Society
(AGS, 2015). The American College of Surgeons recommends the use of regional
anesthesia in geriatric patients for joint arthroplasty due to the reduced use of opioids,
improvement in pain scores, and reduce mortality (ACS & AGS, 2016)
D. Minimize preoperative benzodiazepine administration
The Best Practice Guidelines outlining perioperative management of the elderly
population, developed by the American Geriatrics Society & American College of
Surgeons, advises practitioners to avoid benzodiazepine administration in elderly patients
(ACS & AGS, 2016). Future research is needed to investigate the relationship between
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preoperative Midazolam administration and postoperative cognitive changes. Within the
ICU population, the administration of a single 5mg midazolam dose is associated with a
4% increase in risk for developing delirium the next day. This risk continues to climb
with continuous use of benzodiazepines in the ICU (Zaal et. al., 2015). A risk/benefit
analysis should be conducted prior to administration of midazolam preoperatively, as
there is not enough definitive research to advise withholding this dose from an anxious
elderly patient.
E. Maintain adequate pain control: Non-narcotic multi-modal treatments are ideal and
short-acting narcotics are preferred
The American Geriatrics Society recommends adequate pain control as pain is associated
with an increase in delirium. Multi-modal and opioid-sparing techniques are preferred
(ACS & AGS, 2016). Pain management strategies that minimize narcotic use decrease
the risk for early POCD (Zywiel, 2014). The evidence that treating postoperative pain
with non-narcotic options to decrease delirium risk is not as strong as simply ensuring
adequate pain control (AGS, 2015). There is evidence to support the use of shorter acting
narcotics, as opposed to longer-acting agents, to decrease POCD (Radtke et. al. 2010;
Zywiel, 2014).
III. POSTOPERATIVE STAGE: PACU PREVENTION STRATEGIES
There is conflicting evidence regarding the necessity of routine cognitive screening of
postoperative patients age 65 years and older, even in the high-risk patient. Routine
postoperative cognitive screening could result in misdiagnosis, increased costs, and inappropriate
treatment (ACS &AGS, 2016). The following recommendations are adapted from the American
College of Surgeons and American Geriatric Society as care strategies in the elderly population
to decrease cognitive impairment postoperatively.
A. Cognitive reorientation
• Early presence of family members
• Early return of hearing aids and visual aids (glasses)
B. Early mobility and physical rehabilitation
C. Nutrition and fluid repletion
D. Pain management (See above IIE for further detail)
E. Assess for adequate oxygenation- treat as necessary
F. Ensure surgical team has ordered patient’s preoperative medication regimens
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Appendix B
AGREE II Tool
DOMAIN 1: SCOPE AND PURPOSE
1. The overall objective(s) of the guideline is (are) specifically described.
1
2
3
4
5
6
Strongly Disagree

7
Strongly
Agree

Comments
2. The health question(s) covered by the guideline is (are) specifically described.
1
2
3
4
5
6
Strongly Disagree

7
Strongly
Agree

Comments
3. The population (patients, public, etc.) to whom the guideline is meant to apply is
specifically described.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments

DOMAIN 2: STAKEHOLDER INVOLVEMENT
4. The guideline development group includes individuals from all relevant professional
groups.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments

5. The views and preferences of the target population (patients, public, etc.) have been sought.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments
6. The Target users of the guideline are clearly defined.
1
2
3
4

5

6

7
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Strongly Disagree

Strongly
Agree

Comments
DOMAIN 3: RIGOUR OF DEVELOPMENT
7. Systemic methods were used to search for evidence
1
2
3
4
Strongly Disagree

5

6

7
Strongly
Agree

6

7
Strongly
Agree

Comments
8. The criteria for selecting the evidence are clearly described.
1
2
3
4
5
Strongly Disagree
Comments

9. The strengths and limitations of the body of evidence are clearly described.
1
2
3
4
5
6
Strongly Disagree

7
Strongly
Agree

Comments
10. The methods for formulating the recommendations are clearly described.
1
2
3
4
5
6
Strongly Disagree

7
Strongly
Agree

Comments

11. The health benefits, side effects, and risks have been considered in formulating the
recommendations.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments
12. There is an explicit link between the recommendations and the supporting evidence
1
2
3
4
5
6
7
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Strongly Disagree

Strongly
Agree

Comments
13. The guideline has been externally reviewed by experts prior to its publication.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments
14. A procedure for updating the guideline is provided.
1
2
3
4
Strongly Disagree

5

6

7
Strongly
Agree

6

7
Strongly
Agree

Comments
DOMAIN 4. CLARITY OF PRESENTATION
15. The recommendations are specific and unambiguous
1
2
3
4
5
Strongly Disagree
Comments

16. The different options for management of the condition or health issue are clearly
presented.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments
17. Key recommendations are easily identifiable.
1
2
3
4
Strongly Disagree

5

Comments

DOMAIN 5. APPLICABILITY
18. The guideline describes facilitators and barriers to its application.

6

7
Strongly
Agree
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5

6

7
Strongly
Agree

Comments
19. The guideline provides advice and/or tools on how the recommendations can be put into
practice.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments
20. The potential resource implications of applying the recommendations have been
considered.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments
21. The guideline presents monitoring and/or auditing criteria
1
2
3
4
5
Strongly Disagree

6

7
Strongly
Agree

Comments
DOMAIN 6. EDITORIAL INDEPENDENCE
22. The views of the funding body have not influenced the content of the guideline.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments

23. Competing interests of guideline development group members have been recorded and
addressed.
1
2
3
4
5
6
7
Strongly Disagree
Strongly
Agree
Comments
OVERALL GUIDELINE ASSESSMENT
1. Rate the Overall quality of this guideline
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1
Lowest possible
quality

2

3

4
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5

6

7
Highest
possible
quality

2. I would recommend this guideline for use.
Yes
Yes, with modifications
No
Notes

Brouwers M, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder G, Fervers B, Graham ID, Grimshaw J, Hanna S, Littlejohns
P, Makarski J, Zitzelsberger L for the AGREE Next Steps Consortium. AGREE II: Advancing guideline development, reporting
and evaluation in healthcare. Can Med Assoc J. 2010. Available online July 5, 2010. doi:10.1503/cmaj.090449
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Appendix C
Practitioner Feedback Questionnaire
Anesthesiologist or CRNA_________________

Years of Experience__________________

For each item, please check off the box that most adequately reflects your opinion.
1. Are you responsible for the care of patients for whom this draft guideline report is
Yes
No
Unsure
¨
¨
¨
relevant? This may include the referral, diagnosis, treatment, or follow-up of patients.
If you answered “No” or “Unsure”, there is no need to answer or return this questionnaire. If you answered “Yes”, please answer
the questions below and return to [enter expected destination of surveys].
Strongly
Neither
Strongly
agree
agree or disagree
disagree
¨
¨
¨
2. The rationale for developing a guideline is clear.
¨
¨
¨
3. There is a need for a guideline on this topic.
¨
¨
¨
4. The literature search is relevant and complete (e.g., no key evidence was missed nor any
included that should not have been) in this draft guideline.
¨
¨
¨
5. I agree with the methodology used to summarize the evidence included in this draft
guideline.
¨
¨
¨
6. The results of the evidence described in this draft guideline are interpreted according to
my understanding of the evidence.
¨
¨
¨
7. The draft recommendations in this report are clear.
¨
¨
¨
8. I agree with the draft recommendations as stated.
¨
¨
¨
9. The draft recommendations are suitable for the patients for whom they are intended.
¨
¨
¨
10. The draft recommendations are too rigid to apply to individual patients.
¨
¨
¨
11. When applied, the draft recommendations will produce more benefits for patients than
harms.
¨
¨
¨
12. The draft guideline presents options that will be acceptable to patients.
¨
¨
¨
13. To apply the draft recommendations will require reorganization of services/care in my
practice setting.
¨
¨
¨
14. To apply the draft guideline recommendations will be technically challenging.
¨
¨
¨
15. The draft guideline recommendations are too expensive to apply.
¨
¨
¨
16. The draft guideline recommendations are likely to be supported by a majority of my
colleagues.
¨
¨
¨
17. If I follow the draft guideline recommendations, the expected effects on patient outcomes
will be obvious.
¨
¨
¨
18. The draft guideline recommendations reflect a more effective approach for improving
patient outcomes than is current usual practice. (If they are the same as current practice,
please tick NA). NA ¨
¨
¨
¨
19. When applied, the draft guideline recommendations will result in better use of resources
than current usual practice. (If they are the same as current practice, please tick NA). NA ¨
¨
¨
¨
20. I would feel comfortable if my patients received the care recommended in the draft
guideline.
¨
¨
¨
21. This draft guideline should be approved as a practice guideline.
¨
¨
¨
22. If this draft guideline were to be approved as a practice guideline, I would use it in my own
practice.
¨
¨
¨
23. If this draft guideline were to be approved as a practice guideline, I would apply the
recommendations to my patients.
Adapted from: Brouwers, M.C., Graham, I.D., Hanna, S.E., Cameron, D.A., & Browman, G.P. (2004). Clinicians'
assessments of practice guidelines in oncology: The CAPGO survey. International Journal of Technology Assessment
in Health Care, 20(4), 421-6.
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Appendix D
AGREE II Analysis

Domain 1: Scope and
Purpose
Domain 2: Stakeholder
Involvement
Domain 3: Rigor of
Development
Domain 4: Clarity of
Presentation
Domain 5: Applicability
Domain 6: Editorial
Independence

Scaled
Domain
Score

Obtained
Total

Appraiser
1

Appraiser
2

Appraiser
3

91%

97

21

18

18

19

21

89%

95

20

18

18

18

21

90%

247

52

45

50

50

50

94%

100

21

18

21

20

20

88%

125

25

20

28

25

27

97%

68

12

14

14

14

14

Appraiser
4

Appraiser
5
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Appendix E
Practitioner Feedback Questionnaire Analysis

Quality
Acceptance
Applicability
Comparative Value
Outcomes Variables

Positive Neutral Negative
88%
12%
0%
73%
27%
0%
35%
38%
27%
54%
35%
4%
81%
15%
4%
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