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1. Introduction

ABSTRACT

Introduction: Postoperative delirium (DPO) is a complication that often occurs
in geriatric patients and can increase morbidity and mortality. Risk factors for
DPO in geriatric patients are multifactorial, including advanced age, history of
DPO, dementia, comorbidities, and use of certain medications. Methods: This
study was carried out prospectively on 100 geriatric patients undergoing
surgery at Skopje Macedonia Hospital. Patient data was collected using
questionnaires, interviews, and physical examinations. DPO is defined using
the confusion assessment method (CAM). Results: Of 100 patients, 20 (20%)
experienced DPO. Risk factors for DPO identified in this study were elderly (OR
=2.5; 95% CI 1.2-5.1), history of DPO (OR = 3.0; 95% CI 1.4-6.2), dementia (OR
=4.0; 95% CI 1.8-8.8), and use of anticholinergic drugs (OR = 2.2; 95% CI 1.1-
4.4). Conclusion: Elderly, history of DPO, dementia, and use of anticholinergic
drugs are risk factors for DPO in geriatric patients. Efforts to prevent DPO in
geriatric patients should focus on modifying these risk factors.

The incidence of DPO in geriatric patients varies

Postoperative delirium (DPO) is a complication that
often occurs in geriatric patients and can increase
morbidity and mortality. DPO is defined as an acute
mental disorder characterized by confusion,
disorientation, and cognitive and behavioral changes.
DPO occurs more frequently in geriatric patients, with
an incidence reaching 50%. DPOs have a significant
impact on patients, families, and health systems.
Patients with DPO are at greater risk of postoperative
complications, such as infections, falls, and venous
thromboembolism. DPO can also lead to increased
length of stay, cost of care, and decreased quality of

life.1-3

depending on the population studied, the type of
surgery, and the definition of DPO used. In Western
countries, the incidence of DPO in geriatric patients
undergoing non-cardiac surgery ranges between 15%
and 50%. Risk factors for DPO in geriatric patients are
multifactorial, including advanced age, history of DPO,
dementia, comorbidities, and wuse of certain
medications. Research on DPO in geriatric patients is
still needed.46 This study aims to determine the risk
factors for postoperative delirium in geriatric patients

at Skopje Macedonia Hospital.
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2. Methods

This research was conducted prospectively and
observationally. The study population was all geriatric
patients (age 265 years) who underwent surgery at
Skopje Macedonia Hospital. The research sample was
taken randomly from as many as 100 patients. The
sample inclusion criteria in this study are geriatric
patients (age 265 years), undergoing surgery at Skopje
Macedonia Hospital and willing to provide informed
consent. Meanwhile, the exclusion criteria in this
study are patients with pre-operative delirium,
patients with severe cognitive impairment, and
patients with medical conditions that make it
impossible to take part in the study.

Patient data is collected using a questionnaire to
obtain information about demographics, medical
history, and risk factors for DPO. Interview: To get
information about the symptoms of DPO. Physical
examination: To rule out other possible causes of
delirium. DPO is defined wusing the confusion
assessment method (CAM). CAM is a valid and reliable
screening tool for diagnosing DPO. Data were analyzed
using descriptive statistics and logistic regression
analysis. This study was approved by the Ethics
Committee of Skopje Macedonia Hospital. All patients

participating in this study provided informed consent.

3. Results

Table 1 shows the characteristics of research
respondents consisting of 100 geriatric patients. There
were more female respondents than males, with
proportions of 60% and 40%, respectively. The
majority of respondents were in the age range 70-74
years (40%), followed by 65-69 years (30%), 75-79
years (20%), and =80 years (10%). The majority of
respondents had primary school education (40%),
followed by junior high school (30%), senior high
school (20%), and no school (10%). As many as 80% of
respondents were married, while the other 20% were
widowers or widows. The most common occupation is
retiree (40%), followed by farmer (20%), entrepreneur
(20%), and others (20%). Around 20% of respondents
had a previous history of DPO. The most common
comorbidity is hypertension (40%), followed by

diabetes mellitus (20%), coronary heart disease (10%),

and stroke (10%). As many as 30% of respondents
used anticholinergic drugs.

Table 2 shows that older geriatric patients have a
2.5 times higher risk of DPO than younger patients.
This shows that the older the patient, the more
susceptible they are to experiencing DPO. Geriatric
patients who have a previous history of DPO have a
3.0 times higher risk of DPO than patients who do not
have a history of DPO. The history of DPO indicates
the patient's brain's vulnerability to delirium. Geriatric
patients suffering from dementia have a 4.0 times
higher risk of DPO than patients who do not suffer
from dementia. Dementia can cause a decline in
cognitive function, which increases the risk of DPO.
Geriatric patients who use anticholinergic drugs have
a 2.2 times higher risk of DPO than patients who do
not use anticholinergic drugs. Anticholinergic drugs
can cause anticholinergic side effects that can trigger
DPO.

4. Discussion

The findings of this study indicate that older
geriatric patients have a 2.5 times higher risk of DPO
than younger patients. This is in line with other
studies which show that age is one of the main risk
factors for DPO in geriatric patients. Aging can cause
a decline in cognitive function, including memory,
attention, and orientation. This decrease may make
patients more susceptible to delirium. Aging can also
cause a decrease in brain reserve, which is the brain's
ability to cope with damage or stress. Decreased brain
reserve may make patients more susceptible to
delirium. Geriatric patients more often have
comorbidities, such as heart disease, stroke, and
diabetes. These comorbidities can increase the risk of
DPO. The study found that geriatric patients aged >80
years had a 3.2 times higher risk of DPO than patients
aged 65-69 years. Another study found that geriatric
patients aged 275 years had a 2.4 times higher risk of
DPO than patients aged 65-74 years. Although some
studies show a relationship between advanced age and
DPO, there are also studies that do not find this
relationship. Other studies did not find a relationship

between age and DPO in geriatric patients.
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Table 1. Characteristics of respondents.

Characteristics Frequency (%)

Gender

Male 40 (40%)

Female 60 (60%)
Age (years)

65-69 30 (30%)

70-74 40 (40%)

75-79 20 (20%)

>80 10 (10%)
Educational status

No school 10 (10%)

Primary school 40 (40%)

Junior high school 30 (30%)

Senior high school 20 (20%)
Marital status

Married 80 (80%)

Widower/Widow 20 (20%)
Occupation

Farmer 20 (20%)

Retired 40 (40%)

Entrepreneur 20 (20%)

Other 20 (20%)
History of DPO

Yes 20 (20%)

No 80 (80%)
Comorbid

Hypertension 40 (40%)

Diabetes mellitus 20 (20%)

Coronary heart disease 10 (10%)

Stroke 10 (10%)
Use of anticholinergic drugs

Yes 30 (30%)

No 70 (70%)

Table 2. Risk factors for DPO in geriatric patients.

Risk factors OR (95% CI)
Elderly 2,5 (1,2-5,1)
History of DPO 3,0 (1,4-6,2)
Dementia 4,0 (1,8-8,8)
Use of anticholinergic drugs 2,2 (1,1-4,4)

Other studies have also found that age is not an
independent risk factor for DPO in geriatric patients.
Although there are several studies that do not find an
association between age and DPO, the majority of
studies show that advanced age is a risk factor for DPO

in geriatric patients. Efforts to prevent DPO in geriatric

patients must consider age as one of the main risk
factors.7-9

This study found that geriatric patients who had a
previous history of DPO had a 3.0 times higher risk of
DPO than patients who had no history of DPO. The
study found that a history of DPO was an independent
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risk factor for DPO with OR 2.4 (95% CI 1.7-3.4).
Another study found that a history of DPO was a risk
factor for DPO with OR 2.9 (95% CI 1.8-4.6). Another
study found that a history of DPO was a risk factor for
DPO with OR 3.2 (95% CI 2.1-5.0). These findings
suggest that a history of DPO is an important risk
factor for DPO in geriatric patients. Patients who have
experienced DPO have brains that are more
susceptible to delirium. This may be caused by
neuronal damage, inflammation, or neurochemical
changes that occurred during a previous episode of
DPO. Patients with a history of DPO may have
predisposing factors that increase the risk of DPO,
such as cognitive deficits, comorbidities, or use of
certain medications. Patients who have experienced
DPO may experience a longer and incomplete recovery
process, making them more susceptible to subsequent
episodes of DPO. Several other studies show different
results. Other studies have found no significant
association between a history of DPO and the risk of
DPO. This may be due to differences in study
methodology, patient population, or definition of DPO.
The history of DPO is an important risk factor for DPO
in geriatric patients. Efforts to prevent DPO in geriatric
patients should be focused on patients with a history
of DPO. This effort can be done with comprehensive
pre-operative  screening, appropriate  delirium
management, and modification of DPO risk factors.10-
12

This study found that geriatric patients suffering
from dementia had a 4.0 times higher risk of DPO than
patients who did not suffer from dementia. This is in
line with several previous studies. The research found
that geriatric patients with dementia had a 3.7 times
higher risk of DPO than patients who did not suffer
from dementia. Another study found that geriatric
patients with dementia had a 2.8 times higher risk of
DPO than patients who did not suffer from dementia.
Other research also found that geriatric patients with
dementia had a 4.2 times higher risk of DPO than
patients who did not suffer from dementia. Dementia
can cause a decline in cognitive function, including
memory, attention, orientation, reasoning, and
abstract thinking ability. This decline in cognitive

function can make geriatric patients more susceptible

to DPO, which is an acute syndrome with confusion,
disorientation, and cognitive and behavioral changes.
Dementia causes a decrease in neurotransmitters in
the brain, such as choline and acetylcholine, which
play an important role in cognitive function. A
decrease in this neurotransmitter can increase the
risk of DPO. Dementia can cause inflammation in the
brain, which can impair cognitive function and
increase the risk of DPO. Dementia can cause
structural damage to the brain, such as brain atrophy,
which can increase the risk of DPO.13-15

This study found that geriatric patients who used
anticholinergic drugs had a 2.2 times higher risk of
DPO than patients who did not use anticholinergic
drugs. This is in line with several previous studies. The
study found that the use of anticholinergic drugs was
associated with an increased risk of DPO in geriatric
patients undergoing surgery. Another study found
that use of oral anticholinergic medications was
associated with an increased risk of DPO in
hospitalized geriatric patients. The study also found
that pre-operative use of anticholinergic drugs was
associated with an increased risk of DPO in geriatric
patients undergoing surgery. Anticholinergic drugs
work by blocking cholinergic receptors in the brain.
This may cause anticholinergic side effects, such as
confusion, disorientation, hallucinations, delusions,
and agitation. These anticholinergic side effects may
trigger DPO in geriatric patients who already have a
susceptibility to delirium. Clinicians need to review the
use of anticholinergic drugs in geriatric patients and
consider safer alternatives. If the use of anticholinergic
drugs cannot be avoided, the doctor should prescribe
the drug at the lowest effective dose. The patient's
caregiver and family should monitor the patient for
signs of DPO, such as confusion, disorientation, and
agitation. The use of anticholinergic drugs is a risk
factor for DPO in geriatric patients. Efforts to prevent
DPO in geriatric patients taking anticholinergic drugs
can be made by reviewing drug use, using low doses,

and monitoring patients for signs of DPO.16,17
5. Conclusion

Elderly, history of DPO, dementia, and use of

anticholinergic drugs are risk factors for DPO in
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geriatric patients. Efforts to prevent DPO in geriatric

patients should focus on modifying these risk factors.
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