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a b s t r a c t

Background: Cognitive impairment (CI) is common in geriatric patients. We aimed to evaluate the
prevalence and impact of CI on outcomes in geriatric patients undergoing emergency general surgery
(EGS).
Methods: We performed a (2017e2018) prospective analysis of patients (age �65y) who underwent EGS.
Cognition was assessed using the Montreal Cognitive Assessment (MoCA). Patients were stratified into:
CI (MoCA score<26) and no-CI (MoCA�26). Outcomes were the prevalence of CI, in-hospital complica-
tions, discharged to rehab/skilled nursing facility (SNF), and mortality.
Results: A total of 142 patients were enrolled. Overall prevalence of CI was 20%. Patients with CI had
higher rates of complications (OR 1.6 [1.4e1.9]; p ¼ 0.01), and discharge to rehab/SNF (OR 2.2 [2.0e2.5];
p ¼ 0.03). There was no difference in mortality (OR 1.1 [0.6e1.8]; p ¼ 0.24) between the 2 groups.
Conclusion: One in five geriatric EGS patients has CI. It is associated with higher complications and
adverse discharge. Cognitive assessment should be included in preoperative risk stratification.

© 2020 Elsevier Inc. All rights reserved.
Introduction

The elderly are the fastest-growing segment of the US popula-
tion.1 According to projections, the number of people above the age
of 65 is expected to grow to 98 million constituting 24% of the
population by 2060.2 The current demographic changes are a major
public health concern and havemultiple ramifications for clinicians
across the spectrum of care especially in emergency general sur-
gery (EGS).

While advancements in the management of age-related chronic
medical conditions have led to an improved overall perioperative
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risk profile, the management of elderly EGS patients still consti-
tutes a challenge to surgeons.3 Risk stratification in elderly patients
undergoing EGS is a challenging endeavor. There are many reasons
why elderly patients require keen preoperative evaluation. Geri-
atric patients present with their own set of age-related pre-existing
medical conditions many of which can complicate the patient’s
post-operative course leading to eventual decompensation and
possibly death. Cognitive impairment is one such pre-existing
condition that has a high incidence and prevalence in this age
group.4 An established risk factor for post-operative neuropsychi-
atric alterations such as delirium, confusion, and anxiety,5 it is
highly relevant in the setting of surgery. However, the impact of
cognitive impairment on major outcomes following emergency
general surgery is relatively less explored. This study aims to
evaluate the prevalence of preoperative cognitive impairment and
ascertain its impact on postoperative outcomes in geriatric patients
undergoing EGS. We hypothesized that the presence of preopera-
tive cognitive impairment in associated with a higher morbidity
and mortality.
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Methods

After obtaining approval from the University of Arizona Insti-
tutional Review Board, we performed a 2-year (2017e2018) pro-
spective cohort study of all patients who presented to our center
and underwent an EGS procedure as defined by the American As-
sociation for the Surgery of Trauma (AAST).6 All eligible patients
were approached for the consenting process and those who agreed
to participate in the study were included in the analysis.
Study population: Inclusion & exclusion criteria

We approached all geriatric (�65 years) EGS patients admitted
to our center for at least 1 day. We excluded patients who were
dead on arrival, transferred from other institutions, unwilling to
consent, or unable to complete the survey due to an altered mental
status and/or unavailability of family historians.
Study protocol

Patients were screened during the morning sign-outs. All
eligible EGS patients were identified and approached by the in-
vestigators. The study protocol along with the benefits and risks
were explained to every eligible patient. Following written
informed consent, we administered surveys that measured cogni-
tive impairment and frailty at the time of admission. Data points
regarding demographics and the hospital course were collected
through a review of electronic medical records.
Measurements & datapoints

Cognitive evaluation
Patients were approached by a single investigator following a

hospital admission and before undergoing the EGS procedure. After
obtaining informed consent, baseline cognitive function was
assessed using the Montreal Cognitive Assessment (MoCA) tool
systematically. MoCA is a prospectively validated neuropsychiatric
tool to screen patients who present with cognitive complaints and
usually perform in the normal range on the Mini-Mental Status
Exam (MMSE).7e9 The current study used the final revised version
of the MoCA composed of one page 10-min-30-point cognitive
screening tests that asses eight cognitive domains using rapid,
sensitive, and easy-to-administer tasks. Fig. 1. MoCA has more
emphasis on tasks of frontal executive functioning and attention
than the MMSE, which may make it more sensitive in detecting
mild cognitive impairment (MCI) and dementia.10 Scores on the
MoCA range from 0 to 30, with a score of 26 and higher generally
considered cognitively intact and a score below 26 is considered
cognitively impaired. Our center provides care to a sizable popu-
lation of Hispanic patients from both southern Arizona and Mexico.
Spanish speaking patients were not excluded from the study. For
these patients, we utilized the Spanish language version of the
MoCA test. This version of the MoCA was validated in Spanish for
the age group of patients we recruited in our study.11 When the
Spanish version of the MoCA was used we utilized the validated
cutoffs derived by Delgado et al. to identify patients who have CI
(MoCA<21).11 The investigator that administered the MoCA test
first read the instructions available on theMoCAwebsite. Following
familiarizationwith the test, the investigator underwent training in
the implementation and use of the questionnaire. This was fol-
lowed by several practice sessions for performing the MoCA in a
simulated clinical situation supervised by a clinician experienced is
using the test.
Frailty
Frailty was measured on admission using the validated Emer-

gency General Surgery Frailty Index (EGSFI) questionnaire which is
derived from the Rockwood frailty survey.12 The EGSFI follows the
deficit accumulation model of frailty and covers a patient’s overall
health including comorbidities, activities of daily living, social ac-
tivity, nutritional status, and general health attitude.12Most of its 15
variables are dichotomized, whereas others have multiple cate-
gories. Each variable is given a score and individual scores are then
added up and divided by themaximum score to calculate the EGSFI.
The EGSFI score ranges from 0 to 1 with higher scores indicating
frail status. Patients’ frailty status was determined based on their
EGSFI: non-frail (EGSFI <0.25), and frail (EGSFI � 0.25).

Demographics and clinical characteristics
Data were collected by trained researchers systematically for

each subject including demographics (age, gender, and race),
emergency department vital signs (systolic blood pressure, heart
rate, Glasgow Coma Scale, and temperature), MoCA score, leuko-
cytosis (white blood cell count �11,000 per mm3), albumin level,
and comorbidities. We also abstracted data on ASA (American So-
ciety for Anesthesiology) class, diagnosis, presence of post-
operative complications (respiratory, cardiovascular, infectious,
hematological, renal), discharge disposition, in-hospital mortality,
ICU admission, ICU length of stay, hospital length of stay, and 30-
day readmission.

Patient stratification
Following MoCA administration, the patients were stratified

into two groups based on their MoCA scores. Patients scoring <26
were classified as cognitively impaired (CI) while those scoring�26
were classified as cognitively intact (no-CI) when the English
assessment tool was used. Patients scoring <21 were classified as
cognitively impaired (CI) while those scoring�21 were classified as
cognitively intact (no-CI) when the Spanish assessment tool was
used.

Outcome measures
Our primary outcome measure was the prevalence of cognitive

impairment. Our secondary outcome measures were in-hospital
complications, adverse discharge disposition (discharge to rehab
or skilled nursing facility), 30-day mortality, and 30-day read-
mission rate.

Statistical analysis
We performed descriptive statistics. Continuous parametric

data were reported as mean ± standard deviation. Continuous non-
parametric data as median with interquartile range. Categorical
data were reported using proportions and percentages. To analyze
the differences between the two groups on a univariate level, we
used a chi-square test for categorical variables, the Mann-Whitney
U test for continuous nonparametric data, and the independent
Student’s t-test for continuous parametric data. A multivariable
logistic regression model was then built to ascertain the impact of
cognitive impairment on the secondary outcomes adjusting for
variables significant on the univariate level and confounding vari-
ables (comorbidities, ASA-class, pre-operative labs, and vital signs,
type of operative intervention, frailty status). P values < 0.05 were
considered statistically significant. All statistical analyses were
performed using the Statistical Package for Social Sciences (SPSS,
version 23; SPSS, Inc, Armonk, NY).

Results

A total of 161 elderly EGS patients were approached for



Fig. 1. Montreal cognitive assessment tool.
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Table 1
Demographics of the study population.

Variable No-CI (n ¼ 113) CI (n ¼ 29) P-value

Age, years mean ± SD 74.2 ± 8.1 73.5 ± 7.8 0.55
Male, n (%) 67 (59) 21 (72) 0.34
Whites, n (%) 97 (86) 21 (72) 0.02
Weight Kg, median [IQR] 32 [15e62] 54 [22e73] <0.01
Vital parameters
ED SBP, mmHg, mean ± SD 137 ± 27 131 ± 31 0.11
ED HR, BPM, mean ± SD 88 ± 14 84 ± 18 0.21
ED GCS, median [IQR] 15 [14e15] 14 [14e15] 0.43
ED T > 38� , n (%) 51 (45) 12 (41) 0.72

Comorbidities
CAD, n (%) 14 (12) 8 (28) 0.04
CKD, n (%) 17 (15) 6 (21) 0.45
CLD, n (%) 8 (7) 3 (10) 0.52
COPD, n (%) 28 (25) 3 (10) 0.08
HTN, n (%) 34 (30) 13 (45) 0.12
CVA, n (%) 11 (10) 3 (10) 0.94

Laboratory Parameters
WBC >11,000 per mm3, n (%) 62 (55) 19 (65) 0.13
Albumin >3.5 g/dL, n (%) 93 (82) 17 (59) 0.01

ASA Class > 3, n (%) 40 (35) 11 (38) 0.55
MoCA, median [IQR] 29 [26e30] 23 [19e24] <0.01
EGFSI, mean ± SD 0.18 ± 0.11 0.24 ± 0.12 0.04
Frail, n (%) 42 (37) 15 (52) 0.13
Diagnosis
Cholecystitis, n (%) 19 (17) 6 (21) 0.62
Appendicitis, n (%) 10 (9) 5 (17) 0.19
SBO, n (%) 9 (8) 3 (10) 0.68
Strangulated inguinal hernia, n (%) 9 (8) 4 (14) 0.33
Colonic diverticulitis, n (%) 8 (7) 4 (14) 0.24
Other, n (%) 58 (51) 7 (24) 0.01

ICU admission, n (%) 10 (9) 5 (17) 0.20
ICU LOS, days, median [IQR] 1 [1e3] 1 [1e2] 0.04
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enrollment out of which 142 consented and were included in the
study Fig. 2. Following cognitive assessment using MoCA, 113 (80%)
were found to be cognitively intact and 29 (20%) were found to be
cognitively impaired. The mean age was 74 ± 8 years, 58% were
male, and 83% were white. The most common comorbidity was
hypertension (33%) followed by chronic obstructive pulmonary
disorder (22%). ThemedianMoCA scorewas 28 [20e30], and 35% of
the sample had an ASA class >3. In terms of admission parameters,
the majority of patients were hemodynamically stable on admis-
sionwith a mean systolic blood pressure of 136 ± 28 mm of Hg and
a mean heart rate of 87 ± 15 beats per minute. Moreover, 44% of the
patients were febrile on admission and 57% had leukocytosis. Based
on the EGSFI, 40% of the sample were frail. The most common
diagnosis was cholecystitis (18%) followed by appendicitis (11%).
Overall, 11% were admitted to the ICU, with a median ICU LOS of 1
[1e3] days and a hospital LOS of 5 [2e10] days. Table 1.

There were no differences in age (p ¼ 0.55), gender (p ¼ 0.34),
emergency department systolic blood pressure (p ¼ 0.11), emer-
gency department heart rate (p ¼ 0.21), American Society of
Anesthesiology (ASA) class>3 (p ¼ 0.55) between the two groups.
Furthermore, baseline comorbidities, laboratory parameters, and
presenting diagnosis also did not differ between patients whowere
cognitively impaired versus those who were cognitively intact
(p > 0.05). In comparison to cognitively intact patients, those who
were cognitively impaired had a higher rate of complications (38%
vs. 19%; p < 0.001). In particular, patients who were cognitively
impaired had a higher rate of respiratory complications (14% vs. 4%;
p ¼ 0.01), and infectious complications (21% vs. 11%; p ¼ 0.01).
However, there was no difference between the two groups with
regards to cardiovascular (3% vs. 2%; p ¼ 0.65), hematological (3%
vs. 0.9%; p ¼ 0.67), or renal (3% vs. 2%; p ¼ 0.87) complications.
Table 2. Furthermore, patients with cognitive impairment were
more likely to have an adverse discharge disposition (45% vs. 17%;
p < 0.001) and had higher rates of mortality (17% vs. 7%; p < 0.001),
and 30-day readmission (10% vs. 4%; p < 0.001) in comparison to
patients who were cognitively intact. Table 3. On regression anal-
ysis after adjusting for demographic characteristics, comorbidities,
vital parameters on admission, pre-operative lab tests, ASA class,
type of operative intervention, and EGSFI, patients who had
cognitive impairment had a higher adjusted odds of complications
(OR 1.6 [1.4e1.9]; p ¼ 0.01), adverse discharge disposition (OR: 2.2
[2.0e2.5]; p ¼ 0.03), and 30-day readmission (OR 1.3 [1.1e1.7];
p ¼ 0.01) however there was no difference in the adjusted odds
ratio of mortality between the two groups (OR 1.1 [0.6e1.8];
p ¼ 0.24) Table 4. Fig. 3.
Fig. 2. Patient flow diagram.
Discussion

The results of our study indicate that around one in five elderly
EGS patients is found to be cognitively impaired at the time of
presentation. CI is therefore not uncommon comorbidity and must
not be overlooked in the setting of EGS. This has wide implications
on practice especially in the multidisciplinary care of these patients
who are predisposed to develop a myriad of complications in the
postoperative period. It is therefore important to ensure the
availability of specialists, adequate staffing, performing an early
comprehensive geriatric assessment, along with timely post-
operative medication adjustment.13
Hospital LOS, days, median [IQR] 4 [2e7] 6 [4e9] 0.02

CI ¼ cognitive impairment; SD ¼ standard deviation; IQR ¼ interquartile range;
ED ¼ emergency department; SBP ¼ systolic blood pressure; HR ¼ heart rate;
bpm ¼ beats per minute; GCS ¼ Glasgow Coma Scale; T ¼ temperature;
CAD ¼ coronary artery disease; CKD ¼ chronic kidney disease; CLD ¼ chronic liver
disease; COPD ¼ chronic obstructive pulmonary disease; HTN ¼ hypertension;
CVA ¼ cerebrovascular accident; WBC ¼ white blood cell count; ASA ¼ American
Society of Anesthesiologists; MoCA¼Montreal cognitive assessment tool;
EGFSI ¼ emergency general surgery frailty index; SBO ¼ small bowel obstruction;
ICU ¼ intensive care unit; LOS ¼ length of stay.

Table 2
Post-operative complications.

Complication No-CI (n ¼ 113) CI (n ¼ 29) P-value

Any complication, n (%) 21 (19) 11 (38) <0.001
Respiratory, n (%) 5 (4) 4 (14) 0.01
Cardiovascular, n (%) 2 (2) 1 (3) 0.65
Infectious, n (%) 12 (11) 6 (21) 0.01
Hematological, n (%) 1 (0.9) 1 (3) 0.67
Renal, n (%) 2 (2) 1 (3) 0.87

CI ¼ cognitive impairment.



Table 3
Secondary outcomes.

Outcome No-CI (n ¼ 113) CI (n ¼ 29) P-value

Adverse discharge disposition, n (%) 19 (17) 13 (45) <0.001
Mortality, n (%) 8 (7) 5 (17) <0.001
30-day Readmission, n (%) 5 (4) 3 (10) <0.001

CI ¼ cognitive impairment.
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Patients with CI are predisposed to multiple post-operative
neuropsychiatric sequelae that can persist for prolonged periods
such as confusion, and delirium which can complicate the in-
hospital course leading to a protracted length of stay, risk of falls,
and non-compliance with medical advice.14 Being aware of the
burden of CI and its in-hospital consequences may allow for early
screening and assessment along with applying prophylactic
measures.15e18 Understanding the prevalence of CI may as well
allow us to re-evaluate the patients’ decision-making capacity
especially when surgery and other interventions are to be per-
formed.19,20 Identification of patients at risk will guide post-
operative care in many ways. Examples include documentation of
baseline cognitive status,21 medication adjustment,22 multicom-
ponent non-pharmacologic interventions to prevent delirium,23

optimal pain control,24 geriatric assessment,25 thorough post-
operative instruction delivery, and implementing the teach-back
method for self-wound care. Finally, pre-operative cognitive
assessment is an integral part of the system-wide changes needed
for the adaptation of the healthcare system to the needs of surgical
geriatric patients in all centers.26 Such healthcare infrastructural
changes constitute the theoretical basis of geriatric centers of
excellence. The American College of Surgeons has initiated the
geriatric surgery verification program after years of planning and
research.27 Currently, it is being piloted at multiple hospitals across
the nation and is expected to redefine the standard of care and
improve healthcare quality. Hospitals will be verified if they meet a
number of standards related to geriatric care. A preoperative
screening cognitive assessment was validated as a quality indicator
for older adult surgical patients.28 Additionally, the American Col-
lege of Surgeons National Surgical Quality Improvement Program
(ACS NSQIP®)/American Geriatrics Society (AGS) Best Practice
Guidelines: recommend preoperative cognitive evaluation for pa-
tients without a known history of cognitive impairment or
dementia.29,30

MoCA is not routinely used in acute care surgery however
Hewitt et al. conducted a prospective observational study of elderly
EGS patients from 3 hospitals inWales and Scotland using the same
cognitive assessment tool.31 The rate of cognitive impairment was
reported to be 66.9%which is three-fold the rate found in this study.
Multiple reasons could explain this discrepancy, the sample of
patients differed inmanyways. Hewitt et al. studied an older cohort
of geriatric EGS patients from a different population from both rural
and urban sources. Furthermore, the patients also had a more
diverse group of conditions including neurosurgical and vascular
conditions. The difference in the prevalence of vascular dementia
Table 4
Multivariable logistic regression analysis.

Outcome

Complications 1.6
Adverse discharge disposition 2.2
30-day readmission 1.3
Mortality 1.1

CI ¼ confidence interval; aOR ¼ Adjusted Odds Ratio.
could explain the differences in cognitive impairment between the
two studies.

The results also suggest that CI is an independent predictor of
postoperative complications in patients with the same de-
mographics, comorbidities, and ASA operative risk. This is attrib-
uted primarily to respiratory and infectious complications.
Pulmonary complications are the most common cause of morbidity
and mortality in the postoperative period.32 Inadequate ventilation
in the immediate post-operative period can lead to atelectasis,
bronchiolar mucous plugging, the collapse of the alveoli, and
hypoxia. The cascade of events can eventually progress to fever, and
pneumonitis.33 Patients with CI are less likely to be compliant with
medical advice especially regarding prophylactic measures for
postoperative respiratory complications such as usage of incentive
spirometry, early ambulation, deep breathing and coughing exer-
cises. According to Martin et al. among the factors influencing non-
adherence is the patient’s ability to remember the recommenda-
tions made to them during post-operative visits whether in-
hospital or following discharge.34 Retention of information
regarding post-operative instructions is likely to be significantly
lower in patients with pre-operative cognitive impairment. Aykut
et al. in a prospective cohort study reported that the prevalence of
mild CI assessed using the same tool is 52%.35 Furthermore, sig-
nificant differences were found in patients with mild CI as they had
high rates of atelectasis (84%), prolonged ventilation (24%), and
deterioration in the postoperative spirometry tests.36 The differ-
ences were as well attributed to the observed post-operative
noncompliance with respiratory exercises, ineffective cough, and
difficulty in the use of inhalers. The rate of pneumoniawas reported
to be 8% which is comparable to the rate of overall infection com-
plications found in this study.

Furthermore, patients with CI were found to have higher crude
rates of adverse discharge disposition (skilled nursing facilities),
mortality and 30-day readmission. Not surprisingly, these patients
are less likely to be functionally independent and may not be able
to adhere to post-operative wound care practices and medication
regimens. Discharge to SNF is by its very nature determined by
criteria such as poor mobility, CI, frailty, and poor in-home sup-
port.37 Many factors played a role in determining whether patients
should be discharged to rehab or skilled nursing facility. This is why
around one in six patients with no pre-operative CI had an adverse
discharge disposition. However, patients with CI had a significantly
higher rate of adverse discharge disposition. In this way, patients
with pre-operative CI are more likely to meet criteria that neces-
sitate a discharge to a facility and CI contributes to loss of functional
independence in this age group and this increases the likelihood of
institutionalization. Baseline CI is likely to be exacerbated in the
post-operative period due to post-operative cognitive dysfunction
(POCD).38,39 Newman et al. conducted a systematic review of
POCD.40 The evidence suggests that older participants are more
likely to show POCD. For the same reasons, patients with CI are
more likely to be re-hospitalized as well. Anderson et al. investi-
gated the effect of CI on short-term readmission.41 The adjusted
odds of readmission increased 13% with each point increase in the
aOR 95% CI P-value

1.4e1.9 0.01
2.0e2.5 0.03
1.1e1.7 0.01
0.6e1.8 0.24



Fig. 3. Multivariable logistic regression analysis.
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CI. Patients who independently managed their medications and
were receiving more than seven medications were shown to be at
greatest risk. A similar analysis was conducted by Huynh et al.
demonstrating that one in five are likely to be readmitted.42

Moreover, adding the MoCA score to an existing prediction model
of 30-day readmission significantly improved its predictive power
and accuracy. Rigorous multidisciplinary follow-up is needed in
patients with cognitive impairment following EGS to assess their
post-discharge course, track functional independence, and prevent
readmission. Extra care must be exercised on the transition of the
care plan with communication with primary care clinicians and
family members.

Interestingly, CI was no longer a predictor of mortality after
adjusting for measurable confounding factors. While cognitive
dysfunction leads to complications in the post-operative course
and readmissions, its associationwithmortality was confounded by
other factors adjusted for in the model. Mortality is dependent on
more comprehensive measures that capture the vulnerability in
this age group such as frailty.40 EGSFI was adjusted for in the model
along with baseline demographic factors and comorbidities. Frailty
is a multidimensional phenotype that measures the state of
depleted physiological reserves in these patients and includes a
mental dimension and cognitive dysfunction.41 Cano et al. exam-
ined the association between frailty and cognitive impairment as
predictors of mortality.42 It was reported that as the Mini-Mental
Status Exam score declined over time. The percent of frail in-
dividuals increased linearly highlighting the association between
frailty and cognitive impairment. Further sensitivity analysis con-
ducted in the study has shown that frailty and cognitive impair-
ment were independent risk factors for mortality when included
individually in the model after controlling for all measurable
covariates.42 However, when both CI and frailty were added to the
model, the adjusted hazard ratio for CI was no longer statistically
significant which is in line with the results reported in this study.

Our study had multiple limitations. We did not reassess the
patients’ cognitive status in the post-operative period to ascertain
the prevalence of post-operative cognitive dysfunction which can
exacerbate in-hospital and long-term outcomes and is more likely
to occur in patients with preoperative cognitive dysfunction. This
would have been needed if we sought to determine the impact of
surgery on baseline cognitive status. We restricted patient assess-
ment to the pre-operative period when the process of risk strati-
fication and evaluation of surgical risk typically occurs. Such
objective data is advantageous when available in the pre-operative
period and factors in the risk-benefit considerations of the opera-
tive intervention and can anticipate post-operative complications
and guide post-operative care. The tool utilized assesses the pa-
tient’s cognitive status on admission but does not take into
consideration the duration of the impairment. Even when patients
with altered mental status were excluded the mental status on
admission is likely to be inadequately assessed in the elderly due to
their underlying condition and associated symptoms such as pain,
fever, nausea, and confusion leading to an overall lower score.
However, all patients in the study were able to successfully com-
plete the assessment and were cooperative with the assessor this
may help reduce such bias. Patients who can complete the survey
were only included in the study. Even though around 25% of pa-
tients with cognitive impairment scored �18 and are likely to have
moderate-severe dysfunction, the utility of the tool is primarily to
discriminate between normal cognition and mild cognitive
impairment. This eliminates patients on the severe end of the
spectrum and the findings of the study are not generalizable to
these patients as well. The association between cognitive impair-
ment and outcomes can be mediated by other non-measurable
confounding variables as well. A thorough cognitive evaluation
requires additional standardized performance-based tests and
neuropsychological measures. However, such additional testing is
not feasible within the time constraints of emergency surgery. We
utilized the MoCA test for screening purposes rather than diag-
nostic purposes and its advantages include its brevity, simplicity,
validity, and reliability as a screening test for CI. The MoCA results
could have been influenced when administered in the pre-
operative setting. However, when studying an emergency surgery
cohort, the pre-operative period is the only time available to screen
for cognitive impairment, unlike elective surgery settings.

Future research studies should look into the causal factors
contributing to the association between CI and adverse outcomes in
elderly EGS patients. Furthermore, future directions should address
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patients on the severe end of the spectrum who are expected to
have worse outcomes and would benefit from early risk
stratification.

Conclusion

Cognitive impairment is a significant comorbidity in elderly
patients undergoing EGS. One in every five geriatric patients un-
dergoing EGS is found to have cognitive impairment on admission.
Screening for and diagnosing cognitive impairment is crucial
considering its apparent associationwith higher complications and
adverse discharge disposition. Cognitive assessment should be
included in preoperative risk stratification and physician-patient
discussions.
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