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Abstract 
 

Problem & Purpose: Postoperative delirium occurs in up to 65% of older adult surgical patients 

and is associated with increased morbidity and mortality, increased length of hospital stay, and 

significantly increased healthcare costs. Perioperative leadership at a 275-bed advanced tertiary 

care hospital has stated considerable concern regarding the delirium noted in postoperative older 

adult patients. The purpose of this quality improvement project was to implement use of the 

Mini-Cog screening tool in a same-day surgery preoperative unit to identify outpatients aged 60 

years and older that are at high risk for postoperative delirium and evaluate the compliance of 

screening. Methods: The Mini-Cog screening tool was implemented into the preoperative intake 

process of older adult surgical outpatients presenting to the same day surgery unit. The screening 

was conducted by anesthesia personnel to identify patients who possess a high risk of 

postoperative delirium and screening results were documented in a premade packet. Each 

patient’s respective postoperative delirium risk was used to create a tailored anesthetic plan with 

consideration of avoiding delirium-causing agents. Data collected, via chart audits of daily 

surgical case list and completed postoperative delirium packets, included compliance of Mini-

Cog screening and the number of screened patients who were identified as high-risk for 

postoperative delirium. Univariant analysis, including percentages, were used to measure 

compliance to postoperative delirium screening. Results: Preoperative Mini-Cog screening 

compliance was 49.2% (60/125) and 18.3% (11/60) were identified as being high-risk for 

postoperative delirium. Conclusion: Preoperative implementation of the Mini-Cog screening 

tool to identify older adult surgical patients at high risk for POD is feasible and helps ensure the 

highest quality of care delivery. Adequate number and availability of screening personnel is 

paramount to screening the maximum number of eligible patients.
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Postoperative Delirium Screening in Older Adult Surgical Patients 

Postoperative delirium (POD) occurs in up to 65% of older adult surgical patients 

nationwide and is characterized by a significant decline in cognition and function (Mahanna-

Gabrielli et al., 2019). POD is associated with increased morbidity and mortality, increased 

length of hospital stay, and significantly increased healthcare costs (Schenning & Deiner, 2015; 

Mahanna-Gabrielli et al., 2019). Older age is one of the five major risk factors for developing 

POD, placing an extremely vulnerable population at an increased risk for poor outcomes 

(Mahanna-Gabrielli et al., 2019). The intraoperative phase of surgery has been identified as a 

trigger and the preoperative phase, therefore, represents a unique opportunity to identify patients 

at high-risk for POD to allow for anesthetic interventions that may aid in the reduction of 

developing the syndrome (Sánchez et al., 2019). 

Perioperative leadership at a 275-bed advanced tertiary care hospital has stated 

considerable concern regarding the delirium noted in postoperative older adult patients. 

However, the hospital does not collect data on the POD incidence nor use a screening test to 

identify those at risk for POD (see Appendix A for current process flow map). Given that the 

respective county’s population of 100,000 people consists of approximately 16% persons aged 

65 years and older, it is likely that POD is a significant issue at the project site and could be 

resulting in potentially preventable patient suffering, increased hospital length of stay, and 

increased healthcare spending (United States Department of Commerce, n.d.; Mahanna-Gabrielli 

et al., 2019). 

The purpose of this quality improvement (QI) project was to implement the Mini-Cog 

screening tool to patients greater than 60 years of age in the preoperative holding area to identify 

patients at high risk for POD. The anticipated goal was to identify those at risk for POD. 
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Literature Review 

 An evidence review was conducted to determine if the Mini-Cog screening test was an 

appropriate and validated tool to identify cognitive impairment in patients aged 60 years and 

above while in a clinical setting. The CINAHL database was utilized to complete the literature 

search. The terms “Mini-Cog OR Mini-Mental State Examination AND cognitive impairment 

OR delirium” were used with the peer reviewed, English language, and 10-year limiters applied. 

The four studies included in this evaluation were chosen after screening for relevancy based on 

title, abstract, and full text. This evidence review includes one level I study and three level IV 

studies that were rated as A, B, or C for overall quality using the Newhouse Rating Scale for 

Quality Evidence (Newhouse, 2006). See Table 1 for a description of each study including the 

purpose, design, sample, intervention, outcomes, and results. See Table 2 for a summary of 

findings and overall quality rating and rationale.  

 All four of the included studies compared the Mini-Cog screening tool to the widely used 

Mini-Mental State Examination (MMSE). A level I, A quality systematic review and meta-

analysis of 149 cross-sectional studies was conducted by Tsoi et al. (2015) to compare the 

diagnostic accuracy of the MMSE with various dementia screening tests in face-to-face 

interviews in clinical or community settings. Researchers found that the Mini-Cog and 

Addenbrooke’s Cognitive Examination-Revised (ACE-R) had diagnostic performances that were 

comparable to that of the MMSE.  

Similarly, Holsinger et al. (2012) conducted a level IV, B quality cross-sectional study to 

determine if the sensitivity and specificity of brief screening tests was comparable to that of the 

MMSE in identifying cognitive impairment. This sufficiently powered study included 630 

patients aged 65 years and older who were randomly sampled from primary care clinics. The 
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results demonstrated that the MMSE had the best overall performance but concluded it was 

unlikely to be widely adopted secondary to its long administration time of 15 to 20 minutes. 

Researchers also stated that Mini-Cog was the best brief screening tool to identify individuals 

who may have cognitive impairment (Holsinger et al., 2012). 

In a level IV, C quality study, Li et al. (2018) conducted a retrospective case-control 

study that aimed to compare use of the Mini-Cog versus the MMSE in 229 neurological 

outpatients with mild cognitive impairment. Contrasting the results of the study conducted by 

Holsinger et al. (2012), this study found that Mini-Cog had better sensitivity than the MMSE in 

identifying mild cognitive impairment and the Mini-Cog was better accepted by patients with 

zero refusing screening while eight rejected the MMSE citing tediousness. 

Lastly, a cross-sectional study was conducted by Yang et al. (2018) to compare the 

diagnostic performance of four dementia screening tests. This level IV, C quality study 

employed multistage stratified random cluster sampling of 2,015 individuals aged 65 years and 

older. Researchers found that the sensitivity and specificity of the Mini-Cog performed better 

than the combinations of several screening tests and concluded that the Mini-Cog’s quick 

administration, ease of use, and psychometric properties similar to that of the MMSE make it 

most suitable to be used as a screening test among communities. 

The reviewed literature supports the use of the Mini-Cog screening tool, over the use of 

other tools such as the MMSE, to identify cognitive impairment among patients aged 60 years 

and above. Furthermore, multiple studies suggested that the Mini-Cog was superior due to its 

ease of administration while having diagnostic properties similar to that of the MMSE. 

Acceptance by patients and brief administration time is crucial to successful implementation in a 

busy tertiary care facility.  
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Theoretical Frameworks 
 

The Theory of Unpleasant Symptoms (TOUS) aids in the explanation of the phenomenon 

known as POD and why healthcare providers, whose chief role is to promote optimal patient 

outcomes, may be motivated to implement a QI project to help combat said syndrome. The 

TOUS states that physiologic, psychologic, and situational factors interact to influence the timing 

and quality of symptoms (Blakeman, 2019). The consequences of experiencing the symptoms are 

thought of as a performance (Blakeman, 2019). POD can result in disorientation, need for 

frequent redirection, disturbed sleep-wake cycle, and inappropriate behavior (Di Santo, 2019), 

which can contribute to the experience of negative physiologic and psychologic effects in 

healthcare providers such as increased workload and emotional distress from having to witness 

their patients suffer. Over time, the negative effects and witnessing of patient suffering can 

culminate in physical and mental burnout, which represented the performance concept of the 

TOUS. Healthcare providers can be internally motivated to implement a POD prevention project 

by focusing on the prevention of the distressing experience for themselves and their patients. See 

Figure 1 for a visual diagram of the TOUS. 

The Framework for Complex Innovations was used to implement this QI project. The 

framework highlights the importance of the innovation being perceived as an organizational 

priority and paralleling the organizational values (Helfrich et al., 2007). POD results in the 

suffering of patients, support systems, and healthcare providers. As a healthcare facility, the 

hospital values and prioritizes best patient outcomes and aims to minimize pain and suffering 

while maximizing healing. Anesthesia providers and postoperative nurses voiced their concern 

regarding numerous patients suffering from delirium in the PACU and described the significant 

distress experienced by the patient and their respective families. The framework assisted in 
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demonstrating to all members involved how identifying patients at high risk for POD and 

amending each patient’s anesthetic to reduce POD aligns with healing values or the organization 

and will ultimately contribute to less patient suffering. See Figure 2 for a visual diagram of the 

Framework for Complex Innovations. 

The TOUS and the Framework for Complex Innovations was used to leverage change 

that aided in the implementation of the Mini-Cog screening test at the project site. The TOUS 

was used to create an emotional plea to healthcare providers and the Framework for Complex 

Innovations was used throughout the project to motivate the implementation team by 

demonstrating that reducing POD will maximize patient healing. 

Methods 

This QI project took place over 15-weeks within a nine-bed same day surgery unit in a 

large tertiary medical facility and affected approximately 60 surgical outpatients aged 60 years or 

older. The Mini-Cog screening tool was initially planned to be implemented by the preoperative 

nurses but due to COVID-19 related stressors, three student registered nurse anesthetists 

(SRNAs) implemented the Mini-Cog screening tool on eligible patients. After screening the 

patient, the SRNA scored the responses to determine his or her POD risk, which was then 

communicated to the patient’s respective anesthesia provider. The anesthesia providers would 

take the patient’s POD risk into account while implementing an individualized anesthetic plan. 

A POD packet was created to assist the implementation team throughout the 

preoperative, intraoperative, and postoperative phases (See Appendix A). The packet, pre-

assembled and conveniently placed on the central desk in same day surgery unit, consisted of the 

Mini-Cog screening tool, an intraoperative checklist, and the b-CAM assessment tool. The 

packets were retrieved by the SRNA who conducted the screening and kept with the patient’s 
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chart throughout surgery. The SRNAs and anesthesia providers used the packets to record the 

preoperative screening results, the intraoperative checklist interventions that were utilized, and 

the postoperative delirium screening results.  

Numerous structure, process, and outcome measures were tracked during implementation 

to monitor progress and impact. The structure goals regarding RN education were eliminated due 

to organizational mandates. The process measure tracked was the compliance of completed 

Mini-Cog screenings for the total number of eligible patients. Another outcome measure was the 

number of patients identified as being high risk for POD out of the total number of screened 

patients.  

Various implementation tactics and strategies were utilized, which included obtaining 

buy-in and formal commitment from key team members, mandating change by having the chief 

certified registered nurse anesthetist declare the QI project a priority, obtaining feedback from 

Mini-Cog screeners to determine the optimal workflow, and providing weekly updates of 

screening compliance to implementors at morning huddle. 

The anesthesia provider education structure goals were measured via quiz score grade of 

at least 90% (see Appendices C-E). To determine Mini-Cog screening compliance, the number 

of screened patients was compared with the number of eligible patients that was retrieved via 

chart audit of the daily surgical case list. The packets with de-identified information were 

collected and analyzed on a weekly basis by one of the Project Leads. The screening results were 

recorded in a secure data management spreadsheet on a password-protected computer that was 

accessible by only the Project Leads (see Appendix F). This data was used to create run charts to 

analyze project progress via daily compliance screening in addition to the total number of 

patients who screened high-risk for POD.
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Results 

Anesthesia providers received education regarding the Mini-Cog screening 

implementation plan during a virtual staff meeting. Information presented included new 

workflow, administration and scoring of the Mini-Cog screening, and documentation and 

communication of screening outcomes. The post-education quiz, sent to all providers, received a 

12.5% (3/24) return rate with an average overall score of 100%. The three individuals who 

completed the quizzes were SRNAs. 

The compliance with preoperative Mini-Cog screening was tracked daily and analyzed 

via a run chart depicting percentage of eligible patients screened per day. Via an audit of the 

daily surgery case list, it was determined that a total of 125 eligible patients were admitted to the 

same day surgery unit at the QI project site throughout the implementation period. Of the total 

number of eligible patients, 60 patients were preoperatively screened by anesthesia providers 

using the Mini-Cog screening tool. The overall preoperative Mini-Cog screening compliance 

increased, averaging 49.2% (60/125) and ranging from 25 to 100% (Figure 3). The run chart 

depicting overall preoperative Mini-Cog screening compliance had no shifts or trends and an 

insufficient number of runs to make a meaningful special-cause determination. Of the 60 patients 

screened, 18.3% (11/60) were identified as being high-risk for POD (Figure 4). As a result, these 

patients received intraoperative evidence-based interventions to reduce POD.  

Significant barriers were met during implementation of this QI project including staffing 

shortages, the COVID-19 pandemic, and a unit culture that is resistant to change. Immediately 

prior to the implementation phase, the preoperative nurses declined to participate citing heavy 

workloads, COVID-19-related stressors, and significant staffing shortages, despite unit 

leadership initially agreeing to participate. The implementation plan of the project was then 
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amended to recruit the three SRNAs to administer and score the Mini-Cog screenings in the 

preoperative phase. This change created the unintended consequence of increasing the anesthesia 

providers’ workload. The inadequate availability of anesthesia personnel throughout the day 

resulted in missed screening opportunities of eligible patients while these providers were caring 

for other patients in the operating room. In addition, the hospital-mandated COVID-19-related 

elective surgical case reductions also limited the number of eligible patients admitted to the same 

day surgery unit. 

Discussion 

The results of this QI project demonstrate the feasibility of the Mini-Cog screening tool 

being incorporated into the preoperative intake process to identify older adult surgical outpatients 

at high risk for POD. The results also show the feasibility is maximized with an adequate number 

and availability of screening personnel. Furthermore, the anesthesia providers who administered 

the screenings stated that the benefits to the tool include ease of use and short assessment time.  

Differences between observed and anticipated outcomes were recognized. It was 

anticipated that all preoperative nurses and anesthesia providers would receive project education 

and participate in the implementation of the screening process. However, a significant lack of 

participation was met and, as stated previously, the SRNAs were recruited to implement the 

preoperative screening. The anesthesia provider compliance of the Mini-Cog screening process 

of eligible patients was much lower than anticipated but can likely be attributed to the lack of 

adequate screening personnel. The internal validity of the project may have been limited by 

provider screening differences. To mitigate these effects, the SRNAs received the same 

education regarding the administration and scoring of the Mini-Cog screening tool, used the 
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same administration and scoring sheet in the POD packet, and used Version 1 in the first step of 

the screening (see Appendix B).  

The limitations of this QI project include the lack of available screening personnel caused 

by the preoperative nurses’ inability to participate and the changing implementation climate. As 

mentioned previously, these limitations were minimized to the maximum possible extent by 

recruiting the SRNAs to complete the preoperative screenings. Further efforts to minimize 

limitations included requesting feedback from screening implementors to identify additional 

barriers and facilitators to the project, frequent collaboration with the CSR and site sponsor, and 

maximized presence of Project Leads at the project site. 

Although the stated education and screening compliance goals were not achieved, the 

overall preoperative Mini-Cog screening compliance increased. This project positively benefitted 

at least 11 older adult patients who were identified as high risk for POD and subsequently 

received evidence-based, delirium-reducing interventions.  

 

Conclusion 

Postoperative delirium can be a common complication in older adult surgical patients and 

is distressing for the patient, family members, and healthcare team. The preoperative 

implementation of the Mini-Cog screening tool to identify older adult surgical outpatients at high 

risk for POD is feasible and effective. Preoperative identification of these patients who are high 

risk for developing POD allows for anesthesia providers to tailor the anesthetic plan of care to 

avoid known delirium-causing agents to reduce the likelihood of the patient developing POD and 

ultimately improving patient outcome. Furthermore, several professional societies recommend 

preoperative delirium screening and adhering to this recommendation will increase the quality of 

care provided at the project site. 
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Several strategies can be utilized to ensure sustainability and spread of this QI project. A toolkit 

was created for the preoperative unit to use to permanently incorporate the Mini-Cog screening tool into 

the preoperative intake process when the staffing shortage and COVID-19 pandemic are no longer 

resulting in extremely heavy workloads. Other strategies that can be used to ensure sustainability also 

include fostering a perioperative suite culture that is more accepting to the implementation of new 

evidence-based practices and the hospital mandating that preoperative delirium screening is a standard 

for all surgical patients aged 60 years and above. Due to the Mini-Cog’s short administration time and 

ease-of-use, this project could be successfully spread to other similar institutions if they have ample staff 

and are receptive to implementing new interventions. 

Implications for anesthesia practice include incorporating the Mini-Cog screening tool within the 

preoperative intake process to consistently identify patients at high risk for POD. This allows for 

necessary amendments to the anesthetic plan of care that maximally reduces the risk of developing POD 

and helps ensure the highest quality of patient care.  
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Tables 

Table 1.  

Evidence Review Table 

Citation: Tsoi, K.K.F., Chan, J.Y.C., Hirai, H.W., Wong, S.Y.S., & Kwok, T.C.Y. (2015). Cognitive tests to 
detect dementia: A systematic review and meta-analysis. JAMA Internal Medicine, 175(9), 1450. 
https://jamanetwork-com.proxy-hs.researchport.umd.edu/journals/jamainternalmedicine/fullarticle/2301149  

Level I 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“This 
systematic 
review aimed to 
quantitatively 
analyze the 
diagnostic 
accuracy of 
various 
dementia 
screening tests 
and compare 
their 
performance to 
that of the 
MMSE.” 

 
 
 
 

Systematic 
review and 
meta-analysis of 
cross-sectional 
studies 

Sampling Technique:  
A literature search was 
conducted using the 
MEDLINE, EMBASE, and 
PsychINFO databases from 
earliest date available to 
September 1, 2014. 
Keywords included 
“Alzheimer,” “Parkinson,” 
“vascular,” “stroke,” 
“cognitive impairment,” 
and “dementia.” The 
limiters used were “peer-
reviewed” and “English 
abstracts.” Google Scholar 
was also searched with the 
individual test names and 
dementia screening. 
Manual searches were 
conducted of 
bibliographies of review 

Control:  
Using the Mini-
Mental State 
Examination 
(MMSE) 
Intervention:  
Use of at least 1 of 
10 other screening 
tests to compare 
their sensitivity and 
specificity to the 
MMSE. Other 
screening tests 
include 
Addenbrooke’s 
Cognitive 
Examination-
Revised (ACE-R), 
Abbreviated Mental 
Test (AMT), Clock 
Drawing Test 

Dependent 
Variable: 
Diagnostic 
accuracy of 
screening tests 
Measurement 
Tool: The overall 
sensitivity and 
specificity of each 
diagnostic test were 
pooled using a 
bivariate random-
effects model. A 
diagnostic odds 
ratio (OR) was used 
as a single indicator 
of test performance. 
A hierarchical 
summary receiver-
operating 
characteristic 

Statistical Results: 
There were 10,263 
cases of dementia 
identified from 
36,080 participants 
in 108 cohorts 
studying the 
MMSE. The most 
common cutoff 
values to define 
participants with 
dementia were 23 
and 24, used in 48 
cohorts (44.4%). 
The combined data 
in the bivariate 
random-effects 
model gave a 
summary point with 
0.81 sensitivity 
(95% CI, 0.78-0.84) 
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articles and research 
studies. 
Eligible Studies:  
Cross-sectional studies that 
(1) involved participants 
studied for the detection of 
dementia associated 
Alzheimer’s, vascular 
dementia, or Parkinson’s in 
clinical or community 
settings, (2) screened 
participants with a face-to-
face interview, (3) used 
standard diagnostic criteria 
to define dementia, and (4) 
reported the number of 
participants with dementia 
and evaluated the 
sensitivity, specificity, of 
the screening tests or 
included data to derive 
those values 
Excluded Studies:  
Studies that were (1) not 
written in English or (2) 
only included a screening 
test that (a) required longer 
than 20 minutes to 
administer, (b) was 
identified in fewer than 4 
studies in the literature 
search, or (c) was 

(CDT), General 
Practitioner 
Assessment of 
Cognition 
(GPCOG), 
Informant 
Questionnaire on 
Cognitive Decline 
in Elderly 
(IQCODE), 
Memory 
Impairment Screen 
(MIS), and 
Montreal Cognitive 
Assessment 
(MoCA). 
Intervention 
Fidelity: Not 
applicable to 
systematic review 

(HSROC) curve 
was generated to 
present the 
summary estimates 
of sensitivities and 
specificities along 
with 95% 
confidence intervals 
and prediction 
region. The area 
under the curve for 
the HSROC was 
also calculated, and 
an area between 0.9 
and 1.0 indicated 
that the diagnostic 
accuracy was good. 

and 0.89 specificity 
(95% CI, 0.87-
0.91). The Mini-
Cog test and the 
ACE-R were the 
best alternative 
tests. Among the 
studies with the 
Mini-Cog test, the 
pooled sensitivity 
was 0.91 (95% CI, 
0.80-0.96), and the 
pooled specificity 
was 0.86 
(95%CI,0.74-0.93). 
The heterogeneity 
among studies was 
large, with I2 
statistics for 
sensitivity and 
specificity of 89% 
and 97%, 
respectively. 
Among studies that 
used the ACE-R, 
the pooled 
sensitivity was 0.92 
(95% CI, 0.90-0.94) 
and the pooled 
specificity was 0.89 
(95% CI, 0.84-
0.93). 
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administered to visually 
impaired participants 
Included:  
149 studies from 1989 to 
2014 that include more 
than 40,000 participants 
and 11 screening tests 
PRISMA: 
Included and detailed 
reasons for excluding 
articles 
Power analysis:  
Not applicable for 
systematic review                      

 

Citation: Holsinger, T., Plassman, B.L., Stechuchak, K.M., Burke, J.R., Coffman, C.J., & Williams, J.W., Jr. 
(2012). Screening for cognitive impairment: Comparing the performance of four instruments in primary care. 
Journal of the American Geriatrics Society, 60(6), 1027-1036. https://doi-org.proxy-
hs.researchport.umd.edu/10.1111/j.1532-5415.2012.03967.x  

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To determine 
whether brief 
cognitive 
screening tests 
perform as well 
as a longer 
screening test in 
diagnosis of 
cognitive 
impairment, no 
dementia 
(CIND) or 
dementia.” 

Cross-sectional 
comparison of 
cognitive 
screening tests 
to an 
independent 
criterion 
standard 
evaluation using 
Diagnostic and 
Statistical 
Manual of 
Mental 

Sampling Technique:  
Simple random sampling 
from 3 primary Veterans 
Affairs (VA) primary care 
clinics 
Eligible Participants:  
Aged 65 and older who had 
at least two visits to a 
primary care physician in 
the past 18 months and 
lived within 90 miles of the 
Durham Veterans Affairs 
Medical Center. 1,146 

Control:  
A 
neuropsychological 
test battery that was 
reviewed by a 
consensus panel. 
Cognitive 
diagnoses were 
based on clinical 
judgment but were 
anchored on widely 
accepted set criteria 
from national 

Dependent 
Variable: 
Sensitivity and 
specificity of the 
brief cognitive 
screening tests and 
the performance of 
the screening tests 
for the diagnosis of 
dementia or CIND. 
Measurement 
Tool: Sensitivity, 
specificity, 

Statistical Results:  
The 3MS was more 
sensitive than the 
MIS (difference 
22%, 95% CI = 17–
28%; P < .001) and 
the MF-2s 
(difference 16%, 
95% CI = 8–23%; P 
< .001). No 
difference was 
found between the 
3MS and Mini-Cog 
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“The primary 
aim of this 
study was to 
compare the 
sensitivity and 
specificity of 
the brief 
cognitive 
screening tests 
with that of the 
3MS to identify 
dementia. A 
secondary aim 
was to explore 
the performance 
of the screening 
tests for the 
evaluation of 
CIND.” 

Disorders, 
Fourth Edition 
(DSM-IV) 
criteria 

participants were contacted 
for eligibility; 159 met 
exclusion criteria and 161 
refused eligibility 
Excluded:  
Individuals who (1) could 
not identify an informant 
for supplemental history, 
(2) had severe hearing or 
visual impairment, (3) had 
active alcohol abuse, (4) 
had an acute or unstable 
medical condition, (5) were 
non-English speaking, or 
(6) had a previous 
diagnosis of dementia  
Accepted:  
There were 826 eligible 
participants, of which 79 
were “no show” and 108 
refused participation. 639 
participants were enrolled 
but 9 of those patients did 
not have a reliable 
informant or adequate 
information to assign a 
diagnosis at consensus 
conference. The analytic 
sample had 630 
participants.  
Control/Intervention:  

associations and the 
DSM-IV. 
Intervention: 
Administration of 
the following 
screening tests: 
3MS, Mini-Cog, 
MIS, and MF-2. 
Intervention 
Fidelity: A 
research assistant 
administered 
cognitive screening 
tests in a random 
order before the 
reference standard 
evaluation. Neither 
participants’ 
informants nor the 
research nurse 
administering the 
neurocognitive 
testing observed the 
screening tests. A 
research nurse 
blinded to 
screening tests 
results conducted 
the independent 
reference standard 
evaluation, which 
included semi-
structured clinical 

likelihood ratio for 
a positive test 
(LR+), likelihood 
ratio for a negative 
test (LR-), and 
diagnostic odds 
ratio (DOR) were 
calculated for each 
screening measure. 
The LR is the ratio 
of the likelihood 
that a given test 
result (positive or 
negative) will be 
found in a person 
with the condition 
of interest to the 
likelihood of that 
result in a person 
without the 
condition. LRs give 
an indication of 
how much a test 
result will alter the 
pretest probability 
of the condition. 
The DOR is a 
measure of the 
overall accuracy of 
a screening test as a 
single number. It is 
calculated as 
LR+/LR-. 

in sensitivity 
(difference = 0%, 
95% CI = -6–7%; P 
= .99). The 3MS 
was less specific 
than the MIS 
(difference -9%, 
95% CI = -13% to -
6%; P < .001) and 
the MF-2s 
(difference -5%, 
95% CI = -9% to -
1%; P = .02) but 
more specific than 
the Mini-Cog 
(difference 11%, 
95% CI = 6–16%; P 
< .001). For 
dementia, two brief 
instruments (Mini-
Cog, MF-2i) 
performed 
moderately well. 
The longer 3MS 
had the greatest 
overall accuracy, 
but it is not suitable 
for screening in 
most clinics 
because of its 
length. For 
dementia or CIND, 
all of the 
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Not applicable as all 
participants received all 4 
screening tests  
Power analysis:  
Assuming a prevalence of 
dementia in the VA 
population of 14% to 20% 
and a prevalence of CIND 
of 20% to 30%, 
approximately 1,000 
participants needed to be 
enrolled to obtain a sample 
of 140 to 200 participants 
with dementia and 200 to 
300 with CIND. It was 
determined that, with this 
sample size, the study 
would have greater than 
80% power to detect a 15% 
difference in sensitivity or 
specificity to detect CIND 
between the 3MS and the 
Mini-Cog, MIS, and MF-2 
for participants and 
informants.                                                                      
Group Homogeneity:  
Not applicable as no 
groups were used 

interviews with the 
participant and the 
informant, 
neuropsychological 
testing, a 
standardized brief 
neurological 
examination, and 
review of electronic 
medical records. 

Correlation 
coefficients 
between the scores 
of the four 
screening 
instruments were 
estimated using a 
linear mixed-effect 
repeated-measures 
model with an 
unstructured 
covariance 
structure. 
Generalized 
estimating equation 
(GEE) models were 
used to test for 
differences in 
sensitivities and 
specificities 
between the 3MS 
and the other 
screening tests 
administered. 

instruments were 
specific, but none 
were sufficiently 
sensitive to 
recommend for 
clinical purposes.  

Citation: Li, X., Dai, J., Zhao, S., Liu, W., & Li, H. (2018). Comparison of the value of Mini-Cog and MMSE 
screening in the rapid identification of Chinese outpatients with mild cognitive impairment. Medicine, 97(22), 
e10966. https://doi.org/10.1097/MD.0000000000010966  

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 
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“The aim of this 
study was to 
compare the 
value of Mini-
Cog with 
MMSE in 
screening 
patients with 
MCI in a 
neurological 
outpatient 
department in 
China. In 
addition, we 
investigated 
differences in 
the value of the 
scales in 
assessing 
patients of 
different ages 
and educational 
levels.” 

Retrospective 
case-control 
study 

Sampling Technique: 
Convenience sampling  
Eligible Participants:  
Patients who were assessed 
in the neurological 
outpatient department of 
Cangzhou City Central 
Hospital between March 
2021 and April 2016 for 
mild cognitive impairment 
(MCI) 
Excluded:  
Patients who (1) had 
psychiatric history or 
congenital mental 
retardation, (2) had long-
term use of antipsychotic 
drugs, (3) had depression 
or anxiety neurosis, (4) had 
visual, hearing, or severe 
limb dysfunction, (5) 
cannot communicate with 
language, or (6) had mental 
diseases 
Accepted: 
229 patients  
Control (Non-MCI):  
102 patients were included 
in final analysis; 8 were 
excluded due to incomplete 
clinical data 
Intervention (MCI):  

Control:  
MMSE and Mini-
Cog administered 
to the non-MCI 
group 
Intervention: 
MMSE and Mini-
Cog administered 
to the MCI group  
Intervention 
Fidelity:  
MMSE, Mini-Cog, 
Hamilton’s 
Depression Scale 
(HAMD), 
Hamilton’s Anxiety 
Scale (HAMA), 
CDR, and 
Hachinski Ischemic 
Rating Scale were 
used to assess all 
research subjects to 
exclude the patients 
with cognitive 
impairment and 
dementia due to 
causes of anxiety, 
depression, and 
cerebrovascular 
diseases. There 
were 4 physicians 
involved in this 
study, and they 

Dependent 
Variable: 
Sensitivity and 
specificity of the 
MMSE and Mini-
Cog Measurement 
Tool: The 2 
independent 
samples t-test was 
used for the 
comparison 
between the 2 
groups. The 
intraobserver and 
interobserver 
reliability of Mini-
Cog were evaluated 
by calculation of 
the intraclass 
coefficient (ICC). 

Statistical Results: 
The Mini-Cog 
scores in the MCI 
group and non-MCI 
group were 5.2 ± 
1.6 points and 7.5 
±1.7 points, 
respectively, and 
the difference was 
statistically 
significant (P < 
.01). MMSE scores 
were 22.8 ± 2.6 and 
27.2 ± 1.8, 
respectively, and 
the difference was 
statistically 
significant (P < 
.05). The sensitivity 
of Mini-Cog in the 
diagnosis of MCI 
(85.71%) was 
higher than that of 
MMSE (64.76%), 
and the difference 
was statistically 
significant 
(x2=12.37, P<.05). 
The specificity of 
Mini-Cog (79.41%) 
was higher than that 
of MMSE 
(71.57%), but the 
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105 patients were included 
in final analysis; 14 were 
excluded due to incomplete 
clinical data 
Power analysis:  
A power analysis was not 
included                                                               
Group Homogeneity:  
The Chi-square test was 
used for comparison and 
there were no significant 
differences in age, gender, 
or education level between 
the 2 groups (P > .05). 

were all trained by 
neuropsychology 
and qualified 
deputy directors 
and physicians in 
the Department of 
Neurology. The 
final diagnosis of 
MCI was made 
based on the 
Petersen’s criteria. 

difference was not 
statistically 
significant 
(x2=1.69, P > .05). 

 

Citation: Yang, L., Yan, J., Jin, X., Jin, Y., Yu, W., Xu, S., Wu, H., Xu, Y., & Liu, C. (2018). Estimation of 
diagnostic performance of dementia screening tests: Mini-Mental State Examination, Mini-Cog, Clock 
Drawing Test, and Ascertain Dementia 8 questionnaire. Aging & Mental Health, 22(8), 942-946. https://doi-
org.proxy-hs.researchport.umd.edu/10.1080/13607863.2017.1320701  

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To estimate 
diagnostic 
performance of 
dementia 
screening tests 
including Mini-
Mental State 
Examination 
(MMSE), Mini-
Cog, Clock 
Drawing Test 
(CDT) and 
Ascertain 

Cross-sectional 
study 

Sampling Technique: 
Multistage stratified 
random cluster sampling. 
Twelve administrative 
districts were divided into 
4 types of districts based 
on economic levels. One 
district was systematically 
selected from each of the 4 
groups. Then one 
community was randomly 
chosen from each district. 
Eligible Participants:  

Control: 
Current gold 
standard of NIA-
AA criteria (2011) 
to diagnose 
dementia 
Intervention: 
Administration of 
the MMSE, Mini-
Cog, CDT, and 
AD8 
Intervention 
Fidelity:  

Dependent 
Variable: The 
sensitivity, 
specificity, positive 
predictive value 
(PPV), and negative 
predictive value 
(NPV) of MMSE, 
Mini-Cog, CDT, 
and AD8 tests for 
dementia 
assessment     
Measure:  

Statistical Results: 
Mini-Cog had the 
highest sensitivity 
(89.49%) and 
Youden index 
(73.55%), while 
MMSE had the 
highest specificity 
(84.95%). The 
specificity of the 
Mini-Cog was the 
next highest 
(84.06%). The CDT 
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Dementia 8 
questionnaire 
(AD8) by 
Bayesian 
models.” 

2,063 individuals aged 65 
and older who lived in 
randomly selected 
communities in Zhejiang 
province from May to 
November 2014 
Excluded: 
45 participants excluded 
secondary to low 
compliance and 3 due to 
death. No exclusion criteria 
were stated. 
Accepted: 
2,015 participants were 
included in the final 
analysis 
Control/Intervention:  
Not applicable as all 
participants received all 
screening tests 
Power analysis: 
No power analysis stated 
Group homogeneity:  
Not applicable as no 
groups were used 

The information of 
MMSE, Mini-Cog, 
CDT, and AD8 
were administered 
and scored by 
specifically trained 
psychiatrists. These 
American, English 
language tests have 
been validated in 
the Chinese 
population. Then 
the gold standard of 
NIA-AA was also 
conducted among 
the subjects by 
professional 
neurological 
physicians. 

Bayesian latent 
class models 

had a sensitivity of 
82.39% and 
specificity of 
78.26%. The AD8 
had a sensitivity of 
82.70% and a 
specificity of 
72.32%. 
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Table 2. 

Evidence Synthesis Table 

Evidence Based Practice Question (PICO): In pre-operative patients aged 60 years and above, is the Mini-Cog screening test, 
compared to the Mini-Mental Status Examination, an appropriate and validated tool to identify cognitive impairment? 
Level of 
Evidence 

# of 
Studies 

Summary of Findings Overall Quality 

I 1 Tsoi et al. (2015) found that the Mini-Cog and 
ACE-R were found to have diagnostic 
performances comparable to that of the MMSE. 
Researchers concluded that the Mini-Cog and 
ACE-R were the best alternative tests to screen for 
dementia. 

A, the study included well-defined, reproducible search 
strategies with a detailed PRISMA diagram. In addition, 
researchers included potential risks of bias in each 
screening test and reported the quality of each study 
based on the Standards for Reporting of Diagnostic 
Accuracy. There was significant heterogeneity among the 
included studies, but researchers made definitive 
conclusions. 

IV 3 Holsinger et al. (2012) found that the modified 
Mini-Mental Status Examination (3MS) had the 
best overall performance for identification of 
individuals with dementia but due to its necessary 
administration time of 15 to 20 minutes, 
concluded it is unlikely to be widely adopted. 
Researchers stated that the Mini-Cog was the best 
of the brief screening tools (all less than 5 minutes 
administration time) at identifying individuals 
they may have dementia.  
 
Li et al. (2018) found that the Mini-Cog had better 
sensitivity, specificity, positive predictive value, 
negative predictive value, and Youden index in 
identifying mild cognitive impairment than the 
MMSE. However, the difference in specificity 

B, the study’s sample size goal was not met but the 
prevalence of undetected CIND was high, allowing for 
the overall sample to yield sufficient power to detect 
clinically important differences in sensitivity and 
specificity between the screening tests. In addition, 
random sampling, random order of the screening tests, 
and blinding of the research nurse who conducted the 
standard evaluation were all employed. The methods 
were well-detailed and replicable, with some control. 
 
C, the study did not include a power analysis and had a 
relatively small sample size. The final diagnosis of MCI 
was made based on accepted criteria and researchers did 
make definitive conclusions. 
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was not significant. Researchers do suggest that 
the Mini-Cog is superior to screening for MCI 
than the MMSE based on investigation of the age 
and education level subgroups. It was also 
discussed that the Mini-Cog was easily accepted 
by patients with zero rejecting the Mini-Cog and 
eight rejecting the MMSE secondary to 
“tediousness.” 
 
Yang et al. (2018) found that the sensitivity, 
specificity, PPV, NPV, and Youden index of the 
Mini-Cog performed even better than the 
combinations of several screening tests. 
Researchers concluded that the Mini-Cog’s quick 
and easy administration time paired with having 
psychometric properties similar to the MMSE 
make it more suitable to be used as a screening 
test among communities. 
 

 
 
 
 
 
 
 
C, the study seemed to include a relatively large sample 
size but negated to describe a power analysis. In addition, 
exclusion criteria were not readily found, making it 
difficult to replicate the study. Random sampling was 
employed and a gold standard was used to diagnose 
dementia. Fairly definitive conclusions were made. 
 
 

Note. Evidence level and quality rating derived from Newhouse, R. (2006). Examining the source for evidence based nursing practice. 

JONA. Volume 36, Number 7/8, pp 337-340 
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Figures 

Figure 1.  

Theory of Unpleasant Symptoms  

 

 Source: Blakeman, 2019 
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Figure 2. 

Framework for Complex Innovations 

Source: Helfrich et al., 2007
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Figure 3. 

Compliance of Mini-Cog Screening 
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Figure 4. 

Patients Identified as High-Risk for POD 
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Appendix A 

Map for Current Preoperative Intake Process
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Appendix B 

POD Packet 
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Appendix C 

Quiz for Nurses 
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Appendix D 

Quiz for Anesthesia 
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Appendix E 

Audit Sheet for Education Tracking 

Date of 
Quiz 

Code for 
Same Day 
Surgery 

RN 

Code for 
Anesthesia 
Provider 

Passed Quiz 
(Yes = 1) 

Needs Re-
education 
(Yes = 1) 
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Appendix F 

Audit Sheet for Mini-Cog Screening Compliance and Outcomes 

Date of 
Surgery 

Mini-Cog 
Screening 
Performed 

and 
Documented 

(Yes = 1) 

Mini-Cog 
Screening 

Not 
Performed or 
Documented 

(No = 0) 

Screening 
Outcome of 
High-Risk 
for POD 
(Yes = 1) 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 


