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Abstract

Objectives: This study aimed to evaluate the incidence, course, and potential risk factors of postoperative cognitive dysfunction
(POCD) in elderly patients undergoing elective non-cardiac surgery.

Methods: A prospective observational study was conducted on 35 patients aged 60 years and older who underwent elective non-
cardiac surgery under general or regional anesthesia. Cognitive function was assessed using the Montreal Cognitive Assessment
(MoCA) test preoperatively, at 24 hours, and on postoperative day 30. Demographic characteristics, comorbidities, perioperative
events, and anesthesia-related factors were recorded.

Results: The mean preoperative MoCA score was 20.9+3.2, which decreased significantly to 18.0+2.6 at 24 hours (p<0.001) and im-
proved to 22.7+2.7 by postoperative day 30 (p<0.001). The incidence of cognitive dysfunction (MoCA <21) was 42.9% preoperatively,
85.7% at 24 hours, and 20.0% at day 30. No significant associations were found between POCD and comorbidities, anesthesia type,
intraoperative hypotension, bleeding, transfusion, or narcotic use (p>0.05). However, preoperative cognitive performance was lower
among patients with lower education levels, and postoperative day-30 scores were significantly lower among smokers (p=0.043).
Conclusion: POCD was common in the early postoperative period but largely resolved by day 30. Smoking and low educational
level were associated with poorer cognitive outcomes. Larger multicenter studies are needed to further clarify risk factors and
long-term neurocognitive trajectories in elderly surgical patients.

Keywords: Cognitive dysfunction, general anesthesia, MoCA test, regional anesthesia

Please cite this article as "Yigit AC, Yucel Yenice T, Altinay M, Surhan Cinar A. Turkoglu Kilinc L. Evaluation of Postoperative Cognitive Dys-
function and Its Risk Factors in Elderly Patients Undergoing Elective Non-Cardiac Surgery: A Prospective Observational Study. Med Bull
Sisli Etfal Hosp 2026;60(1):43-52".
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in Tlrkiye. According to the World Health Organization, be-  from 12% to 22%.!

ulation over 60 years is expected to nearly double, rising
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Cognition refers to the mental processes involved in per-
ception, memory, and information processing that enable
individuals to acquire knowledge, solve problems, and plan
actions. Cognitive dysfunction denotes the impairment of
these processes.” Despite advances in surgical techniques,
anesthetic management, and intensive care, a substantial
proportion of elderly patients still experience postopera-
tive declines in cognitive performance.

Postoperative cognitive dysfunction (POCD) is a specif-
ic neurocognitive disorder that occurs following surgery
and anesthesia, characterized by impairments in selective
attention, alertness, perception, learning, memory, exec-
utive functions, verbal and language skills, affect regula-
tion, visuospatial ability, and psychomotor performance.
Although POCD can occur across all age groups, its prev-
alence is particularly high—ranging from 20% to 40%—
among patients aged 60 years and older.B4

While advanced age is a major risk factor, the underlying
mechanisms of POCD remain incompletely understood,
and multiple perioperative and patient-related factors are
implicated. Reported risk factors include the use of opioids,
volatile anesthetics, and adjunct drugs during anesthesia;
low educational level; coronary artery disease; cerebrovas-
cular disease; chronic kidney disease; alcohol dependence;
pre-existing cognitive impairment; and surgical factors such
as site, magnitude, and history of previous operations.>*"

The present study aimed to evaluate the incidence and pro-
gression of postoperative cognitive dysfunction, as well as
to identify potential risk factors, in patients aged 60 years
and older undergoing elective non-cardiac surgery.

Methods

Study Design and Ethical Approval

This study was approved by the Clinical Research Ethics
Committee University of Health Sciences, Sisli Hamidiye
Etfal Training and Research Hospital (Date: 08.08.2017, De-
cision no: 1649), was conducted in accordance with the
Declaration of Helsinki, and written informed consent was
obtained from all participants. It was designed as a prospec-
tive observational study conducted between March 2017
and September 2017. The primary objective was to evaluate
postoperative cognitive dysfunction (POCD) and identify
perioperative risk factors associated with its development in
elderly patients undergoing non-cardiac surgery.

Participants and Eligibility Criteria

Patients aged 60 years or older with an ASA physical status
of Il who were scheduled for elective non-cardiac sur-
gery under general or regional anesthesia were included.
Exclusion criteria were ASA class IV or higher, a diagnosis

of Alzheimer’s disease or dementia, and refusal to partic-
ipate in the study. All participants had completed at least
five years of formal education.

Sample Size Calculation

The primary endpoint was the within-patient change in
Montreal Cognitive Assessment (MoCA) test from preop-
erative assessment to 24 hours postoperatively. Based on
variability reported in elderly surgical cohorts, a clinically
meaningful mean difference of 2.0 MoCA points and a stan-
dard deviation of paired differences of 4.2 were assumed,
with two-sided a =0.05 and power =0.80. This calculation
indicated that 35 patients were required.®

Cognitive Assessment and Blinding

Cognitive function was assessed using the MoCA test (Fig.
1). The MoCA test was administered preoperatively, and
then at 24 hours and 30 days postoperatively by an inde-
pendent anesthesiologist who was blinded to the patients’
perioperative data and not involved in anesthesia man-
agement or data analysis. This approach ensured unbiased
evaluation of cognitive performance throughout the study.

Data Collection

During the preoperative assessment, demographic and
clinical characteristics—including age, gender, educational
and occupational status, comorbidities (diabetes mellitus,
hypertension, chronic kidney disease, coronary artery dis-
ease, cerebrovascular disease, peripheral vascular disease),
smoking and alcohol history, previous surgeries, and Meta-
bolic Equivalent of Task (MET) scores—were recorded (Ap-
pendix 1).

Anesthesia Procedures

In the operating room, standard monitoring included ECG,
SpO,, noninvasive blood pressure, temperature probe, and
Bispectral Index (BIS) monitoring for patients receiving
general anesthesia. Induction was achieved with propofol
(1.5-2 mg/kg) and fentanyl (1-2 pg/kg), and rocuronium
(0.6 mg/kg) was administered when intubation was re-
quired. In patients who did not require muscle relaxation,
a laryngeal mask airway (LMA) was used. Maintenance
was achieved with sevoflurane in a 50% oxygen and 50%
air mixture, maintaining BIS values between 40 and 60.
For spinal anesthesia, 0.5% bupivacaine (0.2-0.3 mg/kg) was
injected into the subarachnoid space under sterile condi-
tions in the sitting or lateral decubitus position. Hemody-
namic parameters were continuously monitored throughout
surgery. Hypotension was defined as a >20% reduction in
mean arterial pressure and treated with ephedrine (5 mg IV).
Oxygen saturation was maintained above 90%, with any de-
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Figure 1. Montreal cognitive assesment test.

saturation recorded as hypoxia. Hypothermia was prevented
using active warming devices. Intraoperative parameters—
including bleeding, blood transfusion requirement, narcotic
use, duration of surgery, anesthesia method, and anesthe-
sia duration—were documented. Intubated patients were
assessed using the Aldrete Recovery Score (ARS), and those
scoring =9 were transferred to the ward.

Postoperative Follow-Up

The MoCA test was repeated at the 24th postoperative
hour and on the 30th postoperative day, both adminis-

tered by the same blinded anesthesiologist. Patients who
failed to attend the 30-day follow-up were excluded from
analysis. All perioperative data collection was performed
by a fourth-year anesthesiology resident, while cognitive
testing was conducted independently to maintain objec-
tivity and minimize observer bias.

Statistical Analysis

SPSS 15.0 for Windows was used for statistical analysis. De-
scriptive statistics were given as mean, standard deviation,
minimum, and maximum for numerical variables. The com-
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parisons of the numerical variables in the two independent
groups were performed with Student’s t-test when the nor-
mal distribution condition was provided. Mann Whitney
U test was used for the abnormal distribution. One-Way
ANOVA Test and Kruskal Wallis test were used for multiple
groups. Chi-Square Analysis tested the ratio of categorical
variables between groups. Spearman Correlation Analysis
examined the relationships between the numerical vari-
ables because the parametric test condition was not pro-
vided. Statistical significance was accepted as p<0.05.

Results

A total of 42 patients were initially enrolled in the study.
Seven patients were excluded because they did not
meet the inclusion criteria, and the final analysis was
conducted with 35 patients who completed all study
assessments. The demographic data and general char-
acteristics of these patients are presented in Table 1.
The comparison of cognitive test scores across three time
points demonstrated significant postoperative changes.
The mean preoperative MoCA score was 20.9+3.2 (range:
15-26). At 24 hours postoperatively, the mean score de-
clined to 18.0+2.6, indicating a transient decrease in cog-
nitive performance (p<0.001). By postoperative day 30,
cognitive scores significantly improved to 22.7+2.7 (range:
16-28), exceeding preoperative levels (p<0.001) (Table 2).
The incidence of cognitive dysfunction, defined as a MoCA
score below 21, showed marked variation across the study
periods. Preoperatively, 42.9% of patients exhibited cog-
nitive impairment. At 24 hours postoperatively, the rate of
cognitive dysfunction increased significantly to 85.7%, in-
dicating a substantial transient decline in cognitive perfor-
mance. By postoperative day 30, the incidence decreased
to 20.0%, reflecting a significant recovery compared
with the early postoperative period (p<0.001) (Table 3).
No statistically significant correlation was found between
age or duration of surgery and cognitive test scores
(p>0.05). Similarly, there were no significant differences in
cognitive test scores according to gender, diabetes melli-
tus, hypertension, chronic kidney disease, coronary artery
disease, cerebrovascular disease, alcohol consumption, or
history of previous surgeries at either preoperative or post-
operative measurements (p>0.05). Preoperative cognitive
test scores of patients with primary and secondary school
education were significantly lower than those of university
graduates (p=0.017 and p=0.022, respectively). The mean
postoperative day 30 cognitive test score was significantly
lower in smokers than in non-smokers (p=0.043) (Table 4).
No significant relationship was found between periopera-
tive complications (such as hypotension, bleeding, blood
transfusion, or narcotic use) and postoperative cognitive

Table 1. The demographic data and general characteristics of the
patients

Mean+£SD Min-Max

Age 70.5£8.5 60-90
n %
Gender
Male 26 743
Female 9 25.7
Education level
Primary school 16 457
Secondary school 6 171
High school 4 11.4
University 9 25.7
Concomitant disease
Diabetes mellitus 13 37.1
Hypertension 20 57.1
Chronic Renal disease 8 229
Coroner Artery disease 10 28.6
History of Cerebrovascular disease 3 8.6
Vascular disease 1 29
Use of alcohol 8 229
Smoking 7 20.0
History of surgery
Once 11 314
Twice 8 229
More than twice 12 343
None 4 11.4
Peroperative
Hypotension 14 40.0
Hypoxia 1 29
Hypothermia 0 0.0
Bleeding 5 14.3
Blood transfusion 5 14.3
Narcotic use 27 771
Anesthesia method
General anesthesia 28 80.0
Regional anesthesia 7 20.0
METs score
<4 MET 6 171
4-7 MET 26 74.3
8-10 MET 3 8.6

MET: Metabolic Equivalent of task; SD: Standard deviation; Repeated measures
ANOVA and Bonferroni post-hoc test were used to compare cognitive test
scores between time points. p<0.05 was considered statistically significant.
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Table 2. Cognitive test scores of patients

MeanxSD Min-Max
Preoperative cognitive test scores 20.9+3.2 15-26
Postoperative cognitive test scores 18.0+£2.6 16-25
at 24 hour
Postoperative cognitive test scores 22.7+2.7 16-28
at 30 day
p <0.001

SD: Standard Deviation; Repeated measures ANOVA with Bonferroni correction
was used to compare preoperative and postoperative cognitive test scores.
p<0.05 was considered statistically significant.

Table 3. Incidence of cognitive dysfunction at different time points

Cognitive test score <21 n %
Preoperative cognitive dysfunction 15 429
Postoperative cognitive dysfunction at 24 hour 30 85.7
Postoperative cognitive dysfunction at 30 day 7 20.0
P <0.001

McNemar's test was used to compare the incidence of cognitive dysfunction
between time points. p<0.05 was considered statistically significant.

test scores at either 24 hours or 30 days. The mean cognitive
test scores at all three time points showed no statistically
significant difference according to the MET score groups or
the type of anesthesia administered (p>0.05) (Table 5).

Discussion

In the postoperative period, deterioration in one or more
cognitive domains such as attention, concentration, exec-
utive function, short- and long-term memory, visuospa-
tial ability, and psychomotor speed is defined as POCD.
Bl The exact threshold of impairment and the specific
areas affected remain a matter of debate. POCD may be-
come apparent within days or weeks after surgery.®1011
The Montreal Cognitive Assessment (MoCA) test was intro-
duced in 2005 as a brief cognitive screening tool with high
sensitivity and specificity.'? It evaluates visuospatial and ex-
ecutive functions, language, attention, delayed recall, and
abstraction abilities, and it is preferred for detecting mild
cognitive impairment.*'The MoCA total score comprises 30
points across six domains: memory, executive functioning,
attention, language, visuospatial ability, and orientation.['¥
Therefore, we preferred to use the MoCA test in our study.
POCD is commonly reported after surgery in adult patients.
In most studies, patients were evaluated within one week
postoperatively and again after three months. The report-
ed incidence in individuals aged 60 years and above ranges
from 17% to 43%.%'°"% Previous studies have shown that

POCD occurs in 10-54% of patients within the first few
weeks after surgery, in 12-17% at three months, and in ap-
proximately 3% at twelve months.l'® Regardless of the type
of anesthesia and duration of surgery, POCD was detected
in 12% of the patients on day 3 and in 7.5% of the patients
at one month after the surgery.®! According to literature
reports, the incidence of cognitive dysfunction one week
after surgery in general anesthesia patients aged 40 to 65
is approximately 19%, while in elderly patients aged 65 to
81, it is higher, reaching around 25.8%."" In our study, pa-
tients were evaluated at 30 days postoperatively, and the
incidence of POCD was 20%, consistent with the literature.
Advanced age is a well-known and independent risk fac-
tor for POCD.B'"1778 |n the international ISPOCD 1 study,
POCD was observed in 28% of patients during the first
postoperative week and in 9.9% at three months among
individuals aged 60 years or older who underwent non-car-
diac surgery.B A meta-analysis summarizing outcomes
associated with POCD, including 20 studies, reported a
mean patient age of 66+5.37 years.'” Based on these
findings, patients aged 60 years and older were included
in our study. POCD was observed at 24 hours postopera-
tively and showed improvement by postoperative day 30.
In advanced age, hypertension is a well-known risk fac-
tor for cognitive impairment. Ozliilerden et al.® examined
patients above 65 years of age. Although the neurocogni-
tive test scores on the first postoperative day were low in
hypertensive patients, they did not find any difference in
terms of POCD between normotensive and non-normo-
tensive patients. In a meta-analysis on the risk of hyperten-
sion and POCD, the risk of POCD increased by 27%.2% It has
been found that cerebral vascular disease is the basis of the
increased risk of cognitive disorder seen in patients with
hypertension. Diabetes was reported to be a risk factor for
developing POCD.?'% |n a meta-analysis, Feinkohl | et al.’?4
showed that patients with diabetes had a 1.26-fold high-
er risk of POCD than patients without diabetes. In another
study, Lachmann et al.?" reported that diabetes increased
the risk of POCD by 1.84 times in a study including 1034 pa-
tients. Kotekar et al.® showed that there was no relationship
between diabetes mellitus and ischemic heart disease and
POCD in a study of 200 patients. In our study, 57.1% of pa-
tients had hypertension, 37.1% had diabetes mellitus, 22.9%
had chronic kidney disease, and 28.6% had coronary artery
disease. Although transient cognitive dysfunction was ob-
served at 24 hours postoperatively in patients with comor-
bidities, this improved by day 30. Thus, the presence of co-
morbidities did notappear to be a major risk factorfor POCD.
Low educational level or illiteracy has also been associated
with POCD.B'%'7 Feinkohl et al.**! analyzed 15 studies with
5104 patients above 18 years of age in their meta-analysis.
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Table 4. Comparison of cognitive test scores according to demographic and clinical variables

Preop cognitive Postop cognitive test Postop cognitive test

test score score at 24 hour score at 30 day
Mean+SD Median Mean+SD Median Mean+SD  Median
Gender Male 20.5+3.1 21 18.2+2.7 17 22.6+£2.9 23
Female 22.1+3.7 22 17.4£1.9 16 23.0+£2.0 24
p 0.215 0.538 0.691
Education level Primary school 20.0+3.2 21 18.7+£3.0 18 22.0+2.5 22
Secondary school 19.2+2.4 19 18.8+2.5 19 22.0+4.1 23
High school 21.0+3.2 22 17.3£1.9 17 23.0£1.4 23
University 23.8+2.3 24 16.7£1.4 16 24.2+£2.0 25
p 0.012 0.157 0.225
Diabetes mellitus Present 22.2+2.7 23 17.6+£2.7 16 23.0+2.4 22
Absent 20.2+3.4 21 18.3+2.5 18 22.5+£29 24
p 0.090 0.242 0.604
Hypertension Present 21.1£3.2 21 17.6+1.9 17 22.5+2.8 22
Absent 20.7+£3.3 21 18.6+3.2 17 22.9+2.6 23
p 0.746 0.429 0.645
Chronic renal disease Present 21.5+3.2 22 17.4£2.5 16 23.9+3.1 25
Absent 20.8+3.3 21 18.2+£2.6 17 22.3+25 22
p 0.588 0.291 0.159
Coronary artery disease Present 21.2+£3.5 21 17.2+1.5 17 21.94+2.7 22
Absent 20.8+3.2 21 18.4+2.8 17 23.0+2.7 24
p 0.772 0.376 0.282
History of cerebrovascular Present 23.7+2.1 23 16.0+0.0 16 24.743.5 25
disease Absent 207432 21 18.242.6 17 225426 23
p - , -
Use of alcohol Present 22.9+2.2 23 17.943.2 16 24.1+2.0 25
Absent 20.4+3.3 20 18.1£2.4 17 22.3+2.8 22
p 0.054 0.469 0.086
Smoking Present 19.6+2.7 20 18.7+3.0 18 20.9+1.6 21
Absent 21.3+3.3 21 17.9+2.5 16 23.1+£2.7 24
p 0.216 0.258 0.043
History of surgery Once 20.7£3.1 21 18.6+2.8 19 22.4+2.6 21
Twice 20.4+3.3 21 19.5+3.0 20 23.4+1.9 24
More than twice 21.8+2.9 23 16.9+1.8 16 23.1£3.2 23
None 20.3%£5.1 20 16.8+1.0 17 21.0+£2.8 20
p 0.765 0.094 0.493

SD: Standard Deviation. Independent samples t-test and one-way ANOVA were used where appropriate. p<0.05 was considered statistically significant.

They found that older patients and patients with higher lev-
els of education had a lower risk of POCD compared to pa-
tients with lower levels of education. In another study, it was

reported that patients with a higher education level than
the high school level had a lower frequency of POCD com-
pared to those with lower education levels.® According to
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Table 5. Relationship between perioperative factors and cognitive test scores

Preop cognitive

Postop cognitive Postop cognitive

test score test score at 24 hour test score at 30 day
MeanzSD MeanzSD Mean+SD
Perop hypotension Present 22.0+3.1 18.3£3.1 22.0+£1.9
Absent 20.2+3.2 17.9+2.2 21.8+£2.8
p 0.117 0.972 0.61
Perop bleeding Present 20.8+2.6 18.8+3.7 222423
Absent 21.0+3.4 17.912.4 22.8+2.8
p 0.917 0.691 0.670
Perop blood transfusion Present 22.0+3.4 17.0£1.4 22.6+2.6
Absent 20.8+3.2 18.2+2.7 22.7+2.8
p 0.440 0.358 0.481
Perop narcotic use Present 20.8+3.2 18.1£2.7 22.7+2.6
Absent 21.4+3.7 17.842.1 22.8+3.3
p 0.675 0.852 0.940

SD: Standard deviation; Independent samples t-test was used to compare cognitive test scores between groups. p<0.05 was considered statistically significant.

the education levelin our study, 45.7% of the patients in our
study were primary school graduates, 17.1% were second-
ary school graduates, 11.4% were high school graduates,
and 25.7% were university graduates. The cognitive dys-
function rate we found in the preoperative period was 42%.
In our study, preoperative cognitive dysfunction was more
common among patients with lower education levels; how-
ever, education level was not a significant postoperative
risk factor. We believe this may be related to lower coop-
eration during testing. Further studies are needed to iden-
tify factors that may mitigate POCD risk in this population.
Alcohol abuse and mood disorders have been reported
as risk factors for POCD."'® Hudetz et al.?® showed that
patients with a history of alcohol dependence had more
cognitive impairment after surgery. A prospective study in-
volving 382 patients aged over 60 years demonstrated that
preoperative smoking history was associated with a de-
creased risk of early POCD.?" In our study, 22.9% of patients
reported alcohol use and 20% were smokers. POCD was
more common at postoperative day 30 among smokers.
Clinicians and patients often consider regional anesthesia
to be safer and less likely to cause cognitive impairment
than general anesthesia. In elderly patients, general an-
esthesia has been associated with a relatively higher in-
cidence of postoperative cognitive dysfunction (POCD)
compared with spinal anesthesia.”?® Xie et al.??, in a study
involving 168 patients undergoing hip fracture surgery, re-
ported that regional anesthesia reduced the incidence of
delayed neurocognitive recovery compared with general

anesthesia. In another study evaluating cognitive perfor-
mance following general versus regional anesthesia in 200
patients undergoing non-cardiac surgery, no significant
difference was observed in the incidence of POCD between
the two techniques.® Similarly, other studies have found no
statistically significant difference in POCD incidence after
general or regional anesthesia.?3" In our study, we did not
reach a significant conclusion regarding the relationship
between anesthesia type (general or regional) and POCD.
Since the earliest studies investigating POCD, factors con-
tributing to cerebral hypoperfusion have been emphasized.
1932 Hypotension is among the most common and straight-
forward causes of cerebral hypoperfusion. Feng et al.?*, in a
meta-analysis of randomized controlled trials, reported no
significant association between intraoperative hypotension
and the incidence of POCD. Zhu et al.B%, in a study involving
313 patients who underwent total hip replacement, found
that perioperative blood transfusion was associated with a
higher rate of POCD and a longer-lasting adverse effect on
neurological outcomes. Although multiple studies have ex-
amined these associations, there remains no clear consen-
sus.B¥ In our study, we also found no significant relation-
ship between perioperative complications, intraoperative
narcotic use, and the development of POCD.

Limitations

This study has several limitations. First, it was conducted
at a single center with a relatively small sample size, which
may limit the generalizability of the findings. Second, al-
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though the study was prospectively designed, unmeasured
confounding factors—such as intraoperative depth of an-
esthesia, perioperative inflammation, or postoperative pain
control—may have influenced cognitive outcomes. Third,
the follow-up period was limited to 30 days, preventing
assessment of long-term cognitive recovery or persistent
dysfunction. Finally, cognitive evaluation was performed
using only the MoCA test; incorporating additional neu-
ropsychological assessments could have provided a more
comprehensive evaluation of postoperative cognitive func-
tion. Future multicenter studies with larger sample sizes
and extended follow-up periods are warranted to confirm
and expand upon these findings.

Conclusion

In this study, we found that smoking and a low level of edu-
cation were associated with an increased risk of developing
postoperative cognitive dysfunction in patients aged 60
years and older undergoing elective non-cardiac surgery.
We believe that a more comprehensive, multicenter evalua-
tion of the adverse effects of smoking on cognitive function
should be conducted to better clarify its clinical impact and
underlying mechanisms.

Disclosures

Ethics Committee Approval: This study was approved by the
Clinical Research Ethics Committee University of Health Scienc-
es, Sisli Hamidiye Etfal Training and Research Hospital (Date:
08.08.2017, Decision no: 1649).

Informed Consent: Written informed consent was obtained.
Conflict of Interest: None declared.

Financial Disclosure: The author declared that this study has re-
ceived no financial support.

Use of Al for Writing Assistance: None declared.

Authorship Contributions: Concept - A.C.Y.,, AS.C,; Design -
A.C.Y,, A.S.C,; Supervision — A.C.Y,; Data collection and/or process-
ing - T.Y.Y, LT.K,; Analysis and/or interpretation - M.A,; Literature
review — A.C.Y; Writing — A.C.Y; Critical review — A.C.Y.

Peer-review: Externally peer-reviewed.

References

1. World Health Organization. Ageing and health. Available at:
https://www.who.int/news-room/fact-sheets/detail/ageing-
and-health Accessed Mar 11, 2026.

2. Valentin LS, Pietrobon R, Aguiar Junior Wd, Rios RP, Stahlberg
MG, Menezes 1V, et al. Definition and application of neuropsy-
chological test battery to evaluate postoperative cognitive dys-
function. Einstein (Sao Paulo) 2015;13:20-6. [Crossref]

3. Varpaei HA, Farhadi K, Mohammadi M, Khafaee Pour Khamseh A,
Mokhtari T. Postoperative cognitive dysfunction: a concept anal-
ysis. Aging Clin Exp Res 2024;36:133. [Crossref]

Yu H, Kang H, Fan J, Cao G, Liu B. Influence of dexmedetomi-
dine on postoperative cognitive dysfunction in the elderly:
A meta-analysis of randomized controlled trials. Brain Behav
2022;12:€2665. [Crossref]

Argun G, Has Selmi N, Sahin H. Effects of intraoperative body
temperature, blood pressure, cerebral tissue oxygenation,
and anesthesia type on postoperative cognitive functions in
geriatric arthroplasty surgery for hip fracture. Jt Dis Relat Surg
2024;35:662-73. [Crossref]

Ozlilerden P, ilhan S, Oztiirk I, Erbay H. Effect of intraoperative
mean blood pressure on postoperative cognitive function in
geriatric patients with hypertension. Nobel Med 2015;11:43-8.
Zhu M, Qi Y, He H, Zhang S, Mei Y. Effect of quadratus lumborum
block on postoperative cognitive function in elderly patients un-
dergoing laparoscopic radical gastrectomy: a randomized con-
trolled trial. BMC Geriatr 2021;21:238. [Crossref]

Kotekar N, Kuruvilla CS, Murthy V. Post-operative cognitive dys-
function in the elderly: A prospective clinical study. Indian J An-
aesth 2014;58:263-8. [Crossref]

Pappa M, Theodosiadis N, Tsounis A, Sarafis P. Pathogenesis and
treatment of post-operative cognitive dysfunction. Electron Phy-
sician 2017;9:3768-75. [Crossref]

Suraarunsumrit P, Srinonprasert V, Kongmalai T, Suratewat S,
Chaikledkaew U, Rattanasiri S, et al. Outcomes associated with
postoperative cognitive dysfunction: a systematic review and
meta-analysis. Age Ageing 2024;53:afae160. [Crossref]

. SunJ,Du X, ChenY. Current progress on postoperative cognitive

dysfunction: an update. J Integr Neurosci 2024;23:224. [Crossref]
Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, White-
headV, Collin |, et al. The Montreal Cognitive Assessment, MoCA:
a brief screening tool for mild cognitive impairment. J Am Geri-
atr Soc 2005;53:695-9. [Crossref]

Qiao Y, Feng H, Zhao T, Yan H, Zhang H, Zhao X. Postoperative
cognitive dysfunction after inhalational anesthesia in elderly
patients undergoing major surgery: the influence of anesthetic
technique, cerebral injury and systemic inflammation. BMC An-
esthesiol 2015;15:154. [Crossref]

Wood JL, Weintraub S, Coventry C, Xu J, Zhang H, Rogalski E, et
al. Montreal cognitive assessment (MoCA) performance and do-
main-specific index scores in amnestic versus aphasic dementia.
J Int Neuropsychol Soc 2020;26:927-31. [Crossref]

Moller JT, Cluitmans P, Rasmussen LS, Houx P, Rasmussen H,
Canet J, et al. Long-term postoperative cognitive dysfunction
in the elderly ISPOCD1 study. ISPOCD investigators. Interna-
tional Study of Post-Operative Cognitive Dysfunction. Lancet
1998;351:857-61. [Crossref]

Yang X, Huang X, Li M, Jiang Y, Zhang H. Identification of individ-
uals at risk for postoperative cognitive dysfunction (POCD). Ther
Adv Neurol Disord 2022;15:17562864221114356. [Crossref]

Gao L, Taha R, Gauvin D, Othmen LB, Wang Y, Blaise G. Post-
operative cognitive dysfunction after cardiac surgery. Chest
2005;128:3664-70. [Crossref]


https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://doi.org/10.1590/S1679-45082015AO3152
https://doi.org/10.1007/s40520-024-02779-7
https://doi.org/10.1002/brb3.2665
https://doi.org/10.52312/jdrs.2024.1782
https://doi.org/10.1186/s12877-021-02179-w
https://doi.org/10.4103/0019-5049.135034
https://doi.org/10.19082/3768
https://doi.org/10.1093/ageing/afae160
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1186/s12871-015-0130-9
https://doi.org/10.1017/S135561772000048X
https://doi.org/10.1016/S0140-6736(97)07382-0
https://doi.org/10.1177/17562864221114356
https://doi.org/10.1378/chest.128.5.3664

Yigit et al. POCD and Risk Factors in Elderly Patients / doi: 10.14744/SEMB.2025.47700

51

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Brodier EA, Cibelli M. Postoperative cognitive dysfunction in clin-
ical practice. BJA Educ 2021;21:75-82. [Crossref]

Alalawi R, Yasmeen N. Postoperative cognitive dysfunction in the
elderly: a review comparing the effects of desflurane and sevflu-
rane. J Perianesth Nurs 2018;33:732-40. [Crossref]

Feinkohl I, Winterer G, Pischon T. Hypertension and risk of
post-operative cognitive dysfunction (POCD): A systematic
review and meta-analysis. Clin Pract Epidemiol Ment Health
2017;13:27-42. [Crossref]

Lachmann G, Feinkohl |, Borchers F, Ottens TH, Nathoe HM, Sauer
AM, et al. Diabetes, but not hypertension and obesity, Is associ-
ated with postoperative cognitive dysfunction. Dement Geriatr
Cogn Disord 2018;46:193-206. [Crossref]

Seven S, Ceylan I, Kaymak D, Kara AG, Erden V. The effect of type
2 diabetes mellitus on early postoperative cognitive functions. J
Surg Med 2022;6:552-6. [Article in Turkish] [Crossref]

Zhang Y, Bao HG, Lv YL, Si YN, Han L, Wang HY, et al. Risk factors
for early postoperative cognitive dysfunction after colorectal
surgery. BMC Anesthesiol 2019;19:6. [Crossref]

Feinkohl I, Winterer G, Pischon T. Diabetes is associated with risk
of postoperative cognitive dysfunction: A meta-analysis. Diabe-
tes Metab Res Rev 2017;33:2884. [Crossref]

Feinkohl I, Winterer G, Spies CD, Pischon T. Cognitive reserve and
the risk of postoperative cognitive dysfunction. Dtsch Arztebl Int
2017;114:110-7. [Crossref]

Hudetz JA, Igbal Z, Gandhi SD, Patterson KM, Hyde TF, Reddy
DM, et al. Postoperative cognitive dysfunction in older patients
with a history of alcohol abuse. Anesthesiology 2007;106:423-
30. [Crossref]

Wang R, Wang G, Liu Y, Zhang M. Preoperative smoking history
is associated with decreased risk of early postoperative cogni-

28.

29.

30.

31.

32

33.

34.

tive dysfunction in patients of advanced age after noncardiac
surgery: a prospective observational cohort study. J Int Med Res
2019;47:689-701. [Crossref]

Ehsani R, Djalali Motlagh S, Zaman B, Sehat Kashani S, Ghodraty
MR. Effect of general versus spinal anesthesia on postoperative
delirium and early cognitive dysfunction in elderly patients.
Anesth Pain Med 2020;10:e101815. [Crossref]

Xie S, Zhao X, Zhao Z, Gui M, Cao X, Shen X, et al. Effect of lo-
coregional vs general anesthesia on incidence of delayed neuro-
cognitive recovery in patients undergoing hip fracture surgery: a
randomized controlled trial. J Pain Res 2025;18:2947-60. [Crossref]
Tzimas P, Samara E, Petrou A, Korompilias A, Chalkias A, Papado-
poulos G. The influence of anesthetic techniques on postopera-
tive cognitive function in elderly patients undergoing hip frac-
ture surgery: General vs spinal anesthesia. Injury 2018;49:2221-6.
[Crossref]

Bhushan S, Huang X, DuanY, Xiao Z. The impact of regional versus
general anesthesia on postoperative neurocognitive outcomes in
elderly patients undergoing hip fracture surgery: A systematic re-
view and meta-analysis. Int J Surg 2022;105:106854. [Crossref]
Bedford PD. Adverse cerebral effects of anaesthesia on old peo-
ple. Lancet 1955;269:259-63. [Crossref]

Feng X, Hu J, Hua F, Zhang J, Zhang L, Xu G. The correlation of
intraoperative hypotension and postoperative cognitive impair-
ment: a meta-analysis of randomized controlled trials. BMC An-
esthesiol 2020;20:193. [Crossref]

Somnuke P, Srishewachart P, Jiraphorncharas C, Khempetch A,
Weeranithan J, Suraarunsumrit P, et al. Early postoperative neu-
rocognitive complications in elderly patients: comparing those
with and without preexisting mild cognitive impairment- a pro-
spective study. BMC Geriatr 2024;24:84. [Crossref]


https://doi.org/10.1016/j.bjae.2020.10.004
https://doi.org/10.1016/j.jopan.2017.04.009
https://doi.org/10.1159/000492962
https://doi.org/10.1159/000492962
https://doi.org/10.28982/josam.947765
https://doi.org/10.1186/s12871-018-0676-4
https://doi.org/10.3238/arztebl.2017.0110
https://doi.org/10.3238/arztebl.2017.0110
https://doi.org/10.1097/00000542-200703000-00005
https://doi.org/10.1177/0300060518808162
https://doi.org/10.5812/aapm.101815
https://doi.org/10.2147/JPR.S523812
https://doi.org/10.1016/j.ijsu.2022.106854
https://doi.org/10.1016/S0140-6736(55)92689-1
https://doi.org/10.1016/S0140-6736(55)92689-1
https://doi.org/10.1186/s12871-020-01097-5
https://doi.org/10.1186/s12877-024-04663-5

1 MET Eating, dressing 4 MET
Using the toilet
Indoor walking
3,2-4.8 km/hour
200- 400m walking

Climbing stairs, uphill slope
Walk on the straight road at a
speed of 4.6 km/h

Short run

Heavy housework, sweeping
carpet, moving furniture

Light sports, single-play
basketball, a couples tennis

match, dance, golf

4 MET Light work, removing dust/dishwashing
=10 METS = Excellent,

7-10 METS = Moderate
4-7 METS = Bad

Appendix 1. Metabolic Equivalent of Task (MET)




