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ABSTRACT

Patients frequently experience anxiety before surgery. Significant anxiety is common in patients

anticipating surgery, and this worry can cause physiological changes which negatively impact the

patient's hemodynamic stability all over the procedure. Patient safety may be jeopardized by

variations in blood pressure, heart rate, and cardiac output brought on by this anxiety-induced

physiological reaction. To assure optimum organ perfusion while mitigating flaws, it is a

prerequisite to sustain uniform blood pressure, heart rate, and cardiac output across surgery. For

the surgical team, keeping the patient's hemodynamics before surgery is their main concern.

Numerous physiological and psychological impairments brought on by perioperative hemodynamic

instability may impede a smooth recovery from surgery, lower quality of life, and raise morbidity

and death. Objective The study sought to assess the influence of preoperative anxiety on

intraoperative hemodynamics in individuals having elective surgical procedures. A multi-center

study was conducted in Malakand Division's Swat district from September to December 2024, in

the surgical wards and operating theaters of DHQ Hospital Saidu and (THQ) Hospital Matta.

A research study involved 196 patients. Patients with ASA1 and ASA2 physical condition were

included in the study. Patients with preexisting hypertension, hypo-tension, a history of cardiac

disease, previously identified cognitive impairment, or who had previously undergone a surgical

procedure were excluded from the trial. Patients' preoperative anxiety was assessed using an Urdu-

translated version of the Amsterdam preoperative anxiety and information scale (APAIS). This

study showed that patients with incredibly high preoperative anxiety levels had considerably higher

mean arterial pressure, systolic blood pressure, and diastolic blood pressure outside the operating
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room, before induction, 5 minutes after induction, 15 minutes, and 25 minutes after induction, in

contrast to patients with low levels of preoperative anxiety. This study concludes that patients with

High level of preoperative anxiety significantly increased mean arterial pressure, systolic blood

pressure, and diastolic blood pressure at critical perioperative intervals. Reducing anxiety levels is

critical for limiting these increases and maintaining hemodynamic stability during surgery.

Keywords: Preoperative anxiety, Hemodynamics, APAIS Scale, Blood pressure, Mean arterial

Pressure (MAP).

Introduction
Anxiety is a distinct manifestation of fear,

arising in anticipation of a potential or

upcoming threat. It is commonly

accompanied by various somatic and short-

lived symptoms such as tachycardia, elevated

blood pressure, sweating, restlessness, and a
sense of nervousness (1). Patients developed

preoperative anxiety may make a decision not

to have surgery (2). Many patients consider

the day of surgery to be one of the most

dangerous days of their life. Age, gender, the

kind and scope of the scheduled operation,

prior surgical experience, and a person's
vulnerability to stressful conditions are some

of the variables that affect preoperative

anxiety (3). Preoperative anxiety has a

number of risk factors. According to ASA,

these include past medical history, mental

health conditions, self-perception, depression,

and trait anxiety level, pain, smoking history,

the extent of the planned surgery, female

gender, education levels, and physical

condition (4). The primary causes of

preoperative anxiety are concerns about the

outcome of the surgery, fear of anesthesia,

and fear of losing one's ability. It has a

detrimental effect which cause post-operative

morbidity and the emergence of

complications (5). Preoperative anxiety can

be caused by a variety of factors, including

mistrust of the operation team or hospital

conditions, as well as fears of waking up

during the procedure, not waking up after

the procedure, pain, the possibility of

remaining in the intensive care unit, and

death (6). Consequently, Fear of pain,

physical harm, complications, and death are

among the common causes of elevated

preoperative anxiety (7).

All of this exacerbates cognitive impairment,

which develops as troubles with perception,
focus, reasoning, and decision-making (8).

Preoperative anxiety prevalence varies by

kind of operation , gender, reason for

surgery, and nation, and it consistently

reaches up to 97%.

Preoperative anxiety among surgical patients

ranged from 27% to 80%, with Spain
having the highest frequency and Holland

having the lowest, according to studies

done in the European region (9).

Preoperative anxiety prevalence ranged

from 47% to 70.3% in India, according

to studies, (10) whereas it ranged from

62% to 97% in Pakistan (11). Studies

conducted in the United States of

America revealed that preoperative anxiety

was as common as 20.2%, (12) but in

Brazil, it was as common as 24%. (13).

preoperative anxiety raises the patient's

catecholamine secretion which cause

tachycardia, hypertension, and arrhythmia's

(14). Furthermore, some research

revealed that preoperative anxiety results in

aberrant hemodynamics due to endocrine,

parasympathetic, and sympathetic

stimulation (15). These significant changes in

intraoperative heart rate, contractile strength,

and peripheral vascular resistance that result
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from increased cortisol release are caused by

hypothalamus-pituitary-adrenal axis

activation (16). An unpleasant emotional

state linked to psychophysiological alterations

in reaction to an internal dispute is anxiety.

Physiological changes include elevated heart

rate, disturbed breathing, trembling, sweating,

and vasomotor changes; psychological

changes include an uncomfortable sense of

impending danger, overwhelming awareness

of helplessness, inability to perceive the

threat's unreality, a prolonged feeling of

tension, and exhausting readiness for the

expected danger (18) . A certain amount of
anxiety is typically experienced by patients

have Worse postoperative recovery and

outcomes, such as increased post-surgical

pain, slowed wound healing, and low

satisfaction, have been linked to anxiety (19).

Additionally, it results in a diminished

reaction to analgesics and anesthetic
medications. Severe preoperative anxiety has

been linked in studies to increased rates of

post-operative complications like pain,

nausea, and vomiting, as well as longer

hospital stays and delayed wound healing.

Each of these elements adds to the financial
strain on the healthcare system (20).

Furthermore, research has demonstrated that

patients with elevated anxiety have higher

postoperative pain scores and anesthetic

dosage requirements (21). Significant post-

operative complications occur in surgical

patients who experience preoperative anxiety.

Therefore, before undergoing surgery, anxiety

should be assessed and managed (22). There

are numerous methods to measure anxiety,

including the direct measurement of urine

catecholamine’s and serum cortisol levels, as

well as the indirect measurement of blood

pressure and heart rate. New techniques,

however, have been proven to measure

anxiety levels in patients who are specifically

waiting for surgery (24). There are currently

two ways to reduce preoperative anxiety:

pharmacological interventions, like giving

hypnotic drugs prior to surgery, and non-

pharmacological interventions, like

employing good communication techniques

and giving surgical information via written or

video format, or during a healthcare provider

interview. Preoperative anxiety in patients

undergoing surgery has recently been found

to be decreased through patient education

(32). When the patient is mentally prepared,

there is a lower chance of problems during

anesthesia and following complications. The
type of operation, the patient's health, and

the urgency of the surgery determine the

extent of the pre-operative examination and

diagnostic testing. Preoperative anxiety

affects how well patients respond to

treatment (33). According to certain research,

pre-anesthetic evaluation before major
surgery improves surgical results and

perioperative care. Reducing preoperative

anxiety with benzodiazepines has already

been demonstrated to improve postoperative

pain management in the particular setting of

patients undergoing extremely stressful
surgical procedures, such as cancer surgery

(34).

Preoperative anxiety represents a critical yet

often under recognized factor influencing

physiological responses during surgery.

Heightened anxiety activates neuroendocrine

pathways that can induce significant

alterations in hemodynamic parameters,

including blood pressure, heart rate, and

cardiac output. Such anxiety-related

fluctuations may compromise intraoperative

stability, diminish organ perfusion, and

increase the risk of anesthetic or surgical

complications. Given the clinical importance

of maintaining hemodynamic equilibrium

throughout anesthesia, understanding how
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preoperative anxiety contributes to

intraoperative variability is essential. Despite

its relevance, limited regional data exist

regarding this association, particularly within

the surgical settings of District Swat, Khyber

Pakhtunkhwa. Therefore, this multi-center

study aims to investigate the impact of

preoperative anxiety on intraoperative

hemodynamic changes among patients

undergoing elective surgical procedures,

addressing a critical gap in the local evidence

base and informing strategies to improve

perioperative care.

Methods and Materials
This cross sectional observational study was

designed to assess the influence of

preoperative anxiety on hemodynamics of

the patients at Saidu group of teaching

hospital (SGTH) swat. Saidu group of

teaching hospital offers a wide range of

medical services, including emergency care,
surgery, ICU, HDU, rehabilitation,

cardiology, maternal care, and outpatient

services. It also houses specialized

departments such as ENT, cardiology, general

surgery, neurosurgery, peads, maxillofacial,

trauma, obstetrics, gynae, eye, orthopedics,
and urology, making it the central healthcare

hospital in the region. The focus of this study

was the patients admitted to the surgical

wards and operating theaters (OT) for

elective general, ENT, urology, and

orthopedic surgery. The departments

included in the study was General Surgery,

ear, nose, throat, (ENT), Orthopedics, and

Urology department. This study adopted a

convenience sampling method whereby ASA

1 and ASA 2 elective surgical patients who

had general and spinal anesthesia were

included. Sample size was determined by the

formula Cochran et al: n = z2 x P (1 – p)/ e2

Estimated sample size was 196 patients.

Adult patients with age between 18 and

75 with ASA1 and ASA2 physical status

underwent elective ear, nose, throat, (ENT),

orthopedic, urology and general surgery

under spinal and general anesthesia was

included. Patients with pre-existing

cardiovascular disorder, patients on

medication that would affect hemodynamic

parameters, cognitive impairment and

patients with prior exposure to surgery was

excluded. The study was conducted after the

submission of a research proposal to the

Khyber Medical University Institute of

Health Sciences, Swat. Ethical approval was

obtained from the Research and Ethics
Committee of the institute, the proposal was

been submitted to the administration and

ethics committees of the concerned

hospitals and getting ethical approval for

collecting research data from the patients

admitted in surgical wards for elective ( ENT,

orthopedic, urology, and general) surgical
procedure. Data was collected from the

patients on night before surgery and on day

of surgery, from those patient’s data was

collected who gives voluntarily informed

consent and participated in the study.

Patient’s hemodynamic parameters was
measured by a .standard cardiac monitors

located in surgical wards in operation theatre

of hospital. Patient’s anxiety level was

assessed and determine by using a structured

questionnaire scale Amsterdam preoperative

anxiety and information scale (APAIS), on

night of surgery. Data was analyzed by using

SPSS version 2022. Socio demographic

variable was analyzed by frequency and

percentages, and categorical variable was

analyzed by chi square test by cross tabulation.

For comparison of mean and (SD) of more

than two dependent and independent

variable (ANOVA) test was used.
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Results
The mean age and standard deviation (SD)

of participants were 32.15(11.49), with 52%

(n=102) being men and 94% (n=48) being

women. As indicated in table -1(a), the mean

systolic blood pressure with standard

deviation (SD) measured outside the

operating room was 130.78 (14.69), the mean

diastolic blood pressure with SD measured

outside the operating room was 83.90 (9.2),

and the mean arterial blood pressure with

SD was 99.66 (11.42).
Table-1(a) Mean and standard deviation of age and hemodynamic parameters outside OR

Demographics Information of Participants
According to table-1(b) of these 196 patients,

13.3% (n=26) have no formal education,

35.7% (n=70) have a primary level, 23%

(n=45) have a secondary level, and 28.1%

(n=55) have a college or university level.

Similarly, 39.3% (n=77) of the participants

were single and 60.7% (n=119) were married.

13.7% (n=66) had ENT surgery, 10.2%

(n=20) had urology surgery, 14.3% (n=28)

had orthopedic surgery, and 41.8% (n=82)

had general surgery.
Table 3.1 Frequency and percentages of socio-demographic variables

Table-1(b) Frequency (%)

Gender of patients Male 102 (52%)

Female 94 (48%)

Education level No formal education 26 (13.3%)

Primary level 70 (35.7%)

Secondary level 45 (23%)

College or university 55 (28.1%)

Marital status Yes 119 (60.7)

No 77 (39.3)

Surgical procedure General Surgery 82 (41.8)

ENT Surgery 66 (33.7)

Urological Surgery 20 (10.2)

Orthopedic Surgery 28 (14.3)

Association of Socio Demographic Variable
and Surgical Procedure with Level of
Anxiety
1: Gender Association with Level of Anxiety
There was no statistically significant

association of gender with level of anxiety

and no statistically significant difference

between male and female patients with a p

value >0.05 is =0.601 statistically not

significant. Among male patients 56.4%

(n=31) was a low anxiety, 53.6% (n=37) was a

moderate anxiety, 43.5% (n=20) was a high

anxiety, and 53.8% (n=14) was a very high

anxiety, and female 43.6% (n=24) was a low

anxiety, 46.4% (n=32) was a moderate

anxiety, 56.5% (n=26) was a high anxiety,

Table-1(a) Mean (SD)

Age(years) 32.15 (11.49)

SBP outside the OT 130.78 (14.69)

DBP outside the OT 83.90 (9.2)

MAP outside the OT 99.66 (11.42)
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and 46.2% (n=12) was a very high anxiety as

shown in table-2.

2: Association of Education Level with
Anxiety
There was a statistically significant

association between level of education and

anxiety with a value of p=.000 which is <0.05

statistically significant. 100.0%(n=26) of

patients with no formal education was a very

high level of anxiety, 100.0%(n=69) of

patients with a primary education was a

moderate and 2.2%(n=1) was a high anxiety,

similarly 97.8%(n=45) of patients with a

secondary education was high anxiety, and
100.0%(n=55) of patients was low level of

anxiety as shown in table-2.

3: Association of Marital Status with
Anxiety

There was no statistically significant

association between marital status and level

of anxiety with a p value>0.05 = 0.143
statistically not significant. Among married

patients 50.9% (n=28) was low anxiety,

63.8% (n=44) was moderate, 58.7% (n=27)

was high, and 76.9% (n=20) was very high

level of anxiety. In unmarried patients 49.1%

(n=27) was low anxiety, 36.2% (n=25) was

moderate, 41.3% (n=19) was high, and

23.1% (n=6) was very high level of anxiety as

shown in table-2.

4: Association of Surgical Procedure with
Anxiety
There was no statistically significant

association between surgical procedure and

anxiety with a p value >0.05 =0.358 was

statistically not significant. In general surgery

patients 41.8% (n=23) was low anxiety, 37.7%

(n=26) was moderate, 52.2% (n=24), was

high, and 34.6% (n=9) was very high anxiety

patients. Similarly, in ENT, 25.5% (n=14)
was low anxiety, 40.6% (n=28) was moderate,

32.6% (15) was high, and 34.6% (n=9) was

very high anxiety patients. In urological

surgery 12.7% (n=7) was low anxiety, 7.2%

(n=5) was moderate, 6.5% (n=3) was high,

and 19.2% (n=5) was very high anxiety

patients, and in orthopedic surgery 20.0%
(n=11), was low anxiety, 14.5%(n=10) was

moderate, 8.7%(n=4) was high, and

11.5%(n=3) was very high anxiety patients as

shown in table-2.
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Figure. 1. Showing the association of socio-demographic variables and surgical procedures
with anxiety levels.

Association between Anxiety Score and
Systolic Blood Pressure at Different Time
Points
As shown in Table 3-A, the association

between patients’ anxiety levels and systolic

blood pressure (SBP) was evaluated at

multiple perioperative time points: outside
the operation room, before induction, 5

minutes after induction, 15 minutes after

induction, and 25 minutes after induction.

The mean ± SD of SBP for patients with low

anxiety were 120.6 ± 5.63, 124.4 ± 8.62,

115.7 ± 9.63, 114.1 ± 16.0, and 114.0 ± 9.20

mmHg, respectively. For patients with
moderate anxiety, the corresponding values

were 128.7 ± 9.86, 134.1 ± 8.40, 127.3 ±
7.90, 125.7 ± 9.20, and 124.6 ± 10.6 mmHg.

Patients with high anxiety exhibited SBP

values of 135.9 ± 13.5, 145.0 ± 10.3, 136.3 ±

9.9, 133.5 ± 12.2, and 129.7 ± 9.5 mmHg,

whereas those with very high anxiety had

SBP values of 148.5 ± 20.0, 158.3 ± 16.1,
156.1 ± 25.9, 151.6 ± 25.5, and 145.1 ± 15.1

mmHg across the same time points.

Statistical analysis revealed a significant

association between anxiety levels and SBP (p

< 0.001), indicating that higher anxiety

scores were correlated with elevated systolic

blood pressure.
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Association Of Anxiety Score And Diastolic
Blood Pressure (DBP) By Different
Duration
According to (table 3-B) which describes

association between anxiety score and

diastolic blood pressure. The mean value and

(SD) of diastolic blood pressure, outside the

operation theatre, before induction, 5

minutes after induction, 15 minutes after

induction, 25 minutes after induction.

Patients with low anxiety was 78.4(7.1),

79.5(8.3), 73.5(7.8), 71.8(9.7), 72.2(10.0),

patients with moderate anxiety was 81.9(5.3),

87.1(6.8), 81.0(8.2), 80.4(8.7), and 95.1(8.9).

Patients with high anxiety was, 87.2(8.3),

92.5(8.6), 87.7(8.1), 85.3(10.5), and 82.9(7.2).

Patients with very high anxiety was 94.6(11.4),

99.0(11.5), 99.4(17.6), 94.8(10.2), and

109.5(10.6). There was significant association

between anxiety score and diastolic blood

pressure with a p value 0.000 less then<0.05.
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Association of Anxiety Score with Mean
Arterial Pressure by Different Duration
(Table 3-C) describes association of anxiety

score with mean arterial pressure (MAP). The

mean value and (SD) of mean arterial

pressure , outside operation theatre, before

induction, 5 minutes after induction, 15

minutes after induction, and 25 minutes

after induction. Patients with low anxiety was

92.3(6.1), 94.0(8.2), 87.5(7.4), 85.5(8.9),

86.0(9.0). Patients with moderate anxiety was

97.4(6.2), 94.0(8.2), 87.5(7.4), 85.5(8.9),

86.0(9.0). Patients with high anxiety was

103.5(9.5), 110.5(8.9), 104.0(8.6), 103.7(17.5),

98.5(7.1). Patients with very high anxiety was

114.1(17.0), 118.9(12.0), 118.1(19.8),

114.0(13.9), 109.5(10.6).There was a

statistically significant association between

anxiety and mean arterial pressure with a p

value =0.000 less then<0.05.

Discussion
Anxiety is defined by the American

Psychological Association (APA) as a series of

strong sensations of tension, apprehension,

uneasiness, dread, discomfort, and

heightened autonomic activity produced by

the prospect of danger, a terrible event, or

the unknown. Anxiety is a normal,

predictable, emotional, and rational response

to a real or perceived threat. Compared to

the low anxiety group, which had mean

arterial pressures of 92.3(6.1), 94.0(8.2),

87.5(7.4), 85.5(8.9), and 86.0(9.0), our study

indicated that individuals with very high

anxiety levels had significantly greater mean

arterial pressure from outside the operating

theater before induction, 5 minutes after

induction, 15 minutes, and 25 minutes after

induction. There mean values and (SD)

seemed 114.1(17.0), 118.9(12.0), 118.1(19.8),

114.0(13.9), and 109.5(10.6), respectively.

In this study, the mean and SD of systolic

blood pressure in the very high anxiety group

were 148.5(20.0), 158.3(16.1), 156.1(25.9),

151.6(25.5), and 145.1(15.1) during outside

the operation room, before induction, 5

minutes, 15 minutes, and 25 minutes after

induction, respectively, while in the low

anxiety level group were 120.6(5.63),

124.4(8.62), 115.7(9.63), 114.1(16), and

114.02(9.20), respectively, which is

statistically significant with a p value <0.05.

The mean and SD of diastolic blood pressure

in the very high anxiety group were

94.6(11.4), 99.0(11.5), 99.4(17.6), 94.8(10.2),

and 109.5(10.6) during outside operation
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room, before induction, 5 minutes, 15

minutes, and 25 minutes after induction,

respectively, while in the low anxiety group

were 78.4(7.1), 79.5(8.3), 73.5(7.8), 71.8(9.7),

and 72.2(10.0), respectively, which is

statistically significant with a p value <0.05.

In comparison to the low anxiety group, our

investigation revealed that patients with high

anxiety had significantly higher mean arterial

pressure outside the operating room, before

to anesthetic induction, and five, fifteen, and

twenty-five minutes after induction (P < 0.05).

This is in line with a 2010 study by Won-

Sung Kim in Masan, Korea, which discovered
a substantial correlation between changes in

mean blood pressure and heart rate during

anesthetic induction and high levels of

preoperative anxiety (36).

The results of our study are also align with a

2020 study by Muhiddin Tadesse at Al at

Dilla University Referral Hospital on the
hemodynamic effects of preoperative anxiety

in patients undergoing elective surgery. The

study demonstrated that the high anxiety

groups experienced significantly higher mean

arterial pressure, systolic blood pressure, and

heart rate upon arrival in the operating room,
following the induction of anesthesia, on the

15th and 30th minutes, as compared to the

low anxiety group. According to our research,

there were significant differences (P <0.05) in

the mean arterial pressure and systolic blood

pressure between the groups throughout the

preoperative period outside the operating

room, before anesthesia was induced, and

five, fifteen, and twenty-five minutes

following induction, respectively (37).

In contrast to patients with low anxiety levels,

individuals with high anxiety levels had

significantly higher systolic and diastolic

blood pressure (P < 0.05) outside the

operating room, prior to induction, and five,

fifteen, and twenty-five minutes following

induction. Our results are in parallel to those

of Aysegul Bayrak et al., who found in 2019

that, in comparison to low preoperative

anxiety groups, high preoperative anxiety

results in a statistically significant increase in

systolic blood pressure, diastolic blood

pressure, and heart rate values prior to

surgery at the 5th, 15th, 30th, and 60th

minutes (16).

High perioperative anxiety groups had

substantially higher SBP (136 ±15 vs. 118 ±14

mmHg, P <0.05) and DBP (79 ±9 vs. 72 ±9

mmHg, P <0.05) than their baseline values,

and both SBP and DBP dropped following
the procedure, according to a 2013 study by

Liao Chunhui, Li Ju-Xiang et al. Our results

agree with the studies mentioned above (38).

Another study conducted by Jasmina

Ahmetovic-Djug et al. on the impact of

preoperative anxiety in patients on

hemodynamic changes and anesthetic dose
during induction of anesthesia found that

average values of mean arterial pressure

differed by 15.4 mm/Hg between groups, but

there was no statistically significant

relationship between anxiety and blood

pressure differences (39). Our findings differ
from those of the preceding study, which

might be attributed to their limited sample

size.

In contrast to our findings, Jean Carlos

Fernandes Goulart et al. from Brazil reported

no statistically significant change in heart

rate, systolic and diastolic blood pressure in

connection to anxiety during dental

treatment. This contradicting outcome may

be attributable to the fact that they employed

a small sample size (60 people) whereas we

had 196 research participants (40).

Conclusion
Patients exhibiting high levels of preoperative

anxiety demonstrated significantly elevated

mean arterial pressure (MAP), systolic blood
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pressure (SBP), and diastolic blood pressure

(DBP) across multiple critical perioperative

time points, including measurements taken

outside the operating room, immediately

before induction of anesthesia, and at 5, 15,

and 25 minutes following induction. These

findings suggest a robust association between

heightened anxiety and exaggerated

cardiovascular responses during the

perioperative period. The observed increases

in MAP, SBP, and DBP reflect an activation

of the sympathetic nervous system and

heightened catecholamine release in response

to psychological stress, which can contribute
to intraoperative hemodynamic instability.

Such physiological alterations not only pose

potential risks for cardiovascular

complications but may also influence

anesthetic requirements, surgical field

conditions, and postoperative recovery.

Collectively, these results underscore the
clinical importance of identifying and

addressing preoperative anxiety through

targeted interventions—such as preoperative

counseling, anxiolytic pharmacotherapy, or

non-pharmacological strategies—to mitigate

stress-induced hemodynamic fluctuations,
enhance patient safety, and optimize

perioperative outcomes.
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