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Effect of pre-anesthetic anxiety and heart rate
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Background: Though anxiety is associated with increase in heart rate and cardiac output, there
is conflicting reports regarding its effect on propofol induction dose. Aims and Objectives: The
aim of the study was to delineate the correlation between pre-anesthetic anxiety and heart
rate on propofol requirement for induction. Materials and Methods: Total 42 patients of ASA
(American Society of Anesthesiologists) physical status | and Il, 13 male and 29 female,
aged between 18 to 50 years and scheduled for elective surgery under general anesthesia,
were enrolled in this study. Trait anxiety in the waiting room and state anxiety both in the
waiting room and operating room were assessed using Spielberger’s revised State-Trait
Anxiety Inventory (STAI) scale. After heart rate (HR) recording, anesthesia was induced
with 200 ml/hr 1% propofol infusion till loss of verbal contact. Results: Pre-anesthetic trait
anxiety and HR had strong positive correlation with propofol requirement (p>0.6, P<0.05)
while state anxiety had not. But pre-anesthetic state anxiety measured just before induction
is strongly associated with increase in HR (p>0.6, P<0.05).Conclusion: Pre-operative anxiety
should be considered and the dose of propofol should be titrated for induction accordingly.
Further, larger trials with more sophisticated monitoring are needed to confirm our findings.
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INTRODUCTION

Anxiety is a very common phenomenon during peri-operative
period. Pre-operative anxiety is described as an unpleasant
state of uneasiness or tension that is secondary to a patient
being concerned about a disease, hospitalization, anesthesia
and surgery, or the unknown.' It creates a great discomfort
to the patient. Previous studies have shown that patients
with higher anxiety not only experience more intra-
operative hemodynamic disturbances, post operative pain
and recovery time but also require more anesthetic drugs.>
The studies have been conducted on different hypnotic
drugs from methohexitone to propofol for the purpose to

test the hypothesis of whether preoperative anxiety actually
increases the requirement of these hypnotic drugs.*’
At present Propofol is the most frequently investigated
hypnotic drug and have been proved to follow the same
hypothesis of higher the anxiety, higher the amount of
drug required.”® But some recent studies have come with

different results.>!”

Anxiety and acute mental stress are associated with
increased heart rate (HR) and cardiac output'"'? and studies
have shown that increased cardiac output increases the

propofol requirements.”'* Hence hemodynamic status
during induction of anesthesia may modify propofol
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requirements.”'® In other words, stabilization of

hemodynamic status may limit effect of pre-anesthetic
anxiety on propofol dose requirement for induction.

We designed this study to address the effect of pre-anesthetic
anxiety and heart rate on propofol dose requirement for
induction; and the effect of pre-anesthetic anxiety on heart
rate. Loss of verbal contact was defined as the end point
for induction.

MATERIALS AND METHODS

After approval from institutional ethical committee and
obtaining written informed consent of the patients, the
study was conducted in Nilratan Sircar Medical College
and Hospital, a tertiary care medical college hospital in
eastern India. Total 42 patients of ASA (American Society
of Anesthesiologists) physical status I and 11, 13 male and
29 female, aged between 18 to 50 years and scheduled for
elective surgery under general anesthesia, were enrolled in
this study. Power calculations suggested that a minimum
of 21 subjects would be required for the study to reject or
accept the null hypothesis [assuming study power of 90%,
probability of type I error (alpha) of 5% and minimum
positive Pearson’s correlation coetficient (rho) of 0.6]. To

be on a safer side, a total of 42 patients were incorporated
for the study (n=42).

Pregnant patients and those with anemia (defined as
hemoglobin less than 10 gm%); cardiovascular disease;
neurologic or psychiatric disease; chronic medication
with beta-blockers, anxiolytics, antidepressants, opioids;
documented alcohol or drug abuse and thyroid patients
(both hypo and hyperthyroid) were excluded from the
study. Patients unable to communicate or complete the
anxiety forms (e.g., deaf and dumb patients) were also
excluded from the study.

On the day before surgery during pre-anesthetic evaluation,
proper history was taken and examination was done. Anxiety
assessment was done using Spielberger’s revised State-Trait
Anxiety Inventory (STAI) scale or form Y. The STAl is a
widely used self-report anxiety assessment instrument with
two subscales each containing 20 statements. Statements
1-20 measure situational or state anxiety (STAI-S), and
21-40 measure underlying or trait anxiety (STAI-T). For
STAL-S, respondents are asked to indicate “how you feel
right now, that is, at this moment”. Responses indicate
intensity of feeling on a 1 to 4 scale, from “not at all”
through “somewhat”, “moderately so” to “very much so”.
For STAI-T the question concerns “how you generally feel”
and the response scale indicates frequency: “almost never”,
» <

“sometimes”, “often” and “almost always”. After reversing
scores for positively-worded items, total scores for STAI-S
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and STAI-T are calculated, ranging from 20 — 80. Both
scales were intended to form uni-dimensional measures.

In the morning of surgery, while waiting in their room in the
surgical ward, patients were asked to complete the 2 STAI
forms, i.e., STAI-S and STAI-T. On arrival in the operating
room, an 18-gauge intravenous (IV) catheter was inserted.
A 3-way stopcock was connected to the IV catheter and the
Propofol infusion was connected. ASA standard monitors
were attached. Patients were monitored with non-invasive
arterial blood pressure (NIBP), 5-lead electrocardiogram
(ECG), pulse oximetry and temperature probe. No pre-
anesthetic medication was given to the patient. Just before
the induction of anesthesia, patients were asked again to
complete STAI-S form. Once the patients had completed
STAL-S form, HR were measured (mean of 3 consecutive
measurements taken 1 minute apart).

General anesthesia was induced with a continuous Propofol
infusion (1% Propofol at 200 ml/hr). End point of
induction was defined as loss of verbal response. From
the start of Propofol infusion, patients were asked to say
“ONE”, in a normal voice but without tactile stimulation,
each time when we ask to say the word. In this way, verbal
response was tested every 15 seconds. Immediately the
patient first failed to respond, the volume displayed on
the pump was recorded as Propofol dose required for
induction and the study was terminated. Propofol infusion
was continued in a maintenance dose (6 mg/kg/hr),
premedications (opioid, anti-sialogogue etc.) given and
general anesthesia continued in a standard fashion.

During the study, data were collected by an investigator
who was blinded for STAI results.

Statistical analysis

Continuous numerical data were expressed as median,
inter-quartile range and range (extreme values). Analysis
was conducted with SPSS software version 18.0
(SPSS Inc., Chicago, Illinois, USA). Associations between
STAI-T and STAI-S in the waiting room, STAI-S and HR in
the operating room versus Propofol dose for induction were
studied with the Spearman test. Association between STAI-S
in the operating room versus HR was also studied with the
Spearman test. All tests were two tailed. A p value of less
than 0.05 was considered as statistically ‘significant’ (p < 0.05).

RESULTS

Total 42 patients, 13 male and 29 female, aged between
18 to 50 years, were enrolled in this study. There
characteristics are presented in “Table 17 as median, inter-
quartile range and range. No patient was excluded from
the study.
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STAI forms were measured in the waiting room in the ward
(both STAI-T and STAI-S), again just before the operation
(STAL-S only) with a time gap of 2 hours. All the patients were
given exactly 2 hrs gap between these two measurements.
Upon induction, the median propofol dose was 110 mg
(inter-quartile range 100-124 mg; range: 72-142 mg).

“Table 2’ shows the association between the STAI-T in
the waiting room, STAI-S in the waiting room, STAI-S
in the operating room and HR in the operating room with
the propofol dose required for induction.

While STAI-T in the waiting room showed a strong
positive correlation with Propofol dose required for
induction (Figure 1), STAI-S had no significant positive
correlation, both in the waiting room and in the operating
room (Figures 2 and 3). On the other hand, we observed
a strong positive correlation between HR in the operating
room and induction dose of Propofol (Figure 4). We also
observed a strong positive correlation between STAI-S in
operating room and HR (Table 3 and Figure 5) [cut off for
minimum positive Pearson’s correlation coefficient was set
at 0.0, as described in the methodology].

DISCUSSION

Our study was carried out to observe the correlation
between pre-anesthetic anxiety and heart rate on Propofol
dose requirement. Pre-anesthetic anxiety was studied
under two components of anxiety i.e., state and trait
using Spielberger’s State-Trait Anxiety Inventory Scale
(STAI-S and STAI-T respectively). State anxiety refers to

Patient Median Inter-quartile Range
characteristics range (1:3)

Age (years) 37 28-45 18-50
Weight (Kg) 56 51-60 36-70
STAI-T in waiting room 37 34-38 30-49
STAI-S in waiting room 40 37-44 33-53
STAI-S in operating 42 39-46 33-54
room

HR in operating room 115 108-123 68-132

Patient characteristics

Propofol dose

p (rho) p value
STAI-T in waiting room 0.673 <0.0001
STAI-S in waiting room 0.478 0.0012
STAI-S in operating room 0.522 0.0001
HR in operating room 0.662 <0.0001

p (rho) = Pearson'’s correlation coefficient

transitory unpleasant feelings of apprehension, tension,
nervousness or worty, often accompanied by activation of
the autonomic nervous system; it reflects how threatening a
person petceives his environment to be."” Trait anxiety is a
personality disposition that describes a person’s tendency to
perceive situations as threatening, and hence to experience
state anxiety in stressful situations.” Trait anxiety is not
observed directly, but is expressed as state anxiety when
stress is experienced. Hence we studied the effect of trait
and state anxiety on propofol requirement separately.
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Figure 1: Scatter diagram showing relationship between STAI-T in
waiting room and propofol dose
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Figure 2: Scatter diagram showing relationship between STAI-S in
waiting room and propofol dose
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Figure 3: Scatter diagram showing relationship between STAI-S in
operating room and propofol dose
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Patient characteristics Heart Rate (HR)

p (rho)
0.606

p value
<0.0001

STAI-S in operating room

p (rho) = Pearson'’s correlation coefficient
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Figure 4: Scatter diagram showing relationship between HR in
operating room and propofol dose
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Figure 5: Scatter diagram showing relationship between STAI-S and
HR in operating room

We also studied the effect of anxiety on HR and HR on
propofol dose requirement.

We observed that preoperative trait anxiety (STAI-T), which
was measured in the waiting room, independently affected
the Propofol dose required for induction (Figure 1). But the
state anxiety (STAI-S), measured both in the waiting room
(Figure 2) and in the operating room just before induction
(Figure 3), had no significant positive correlation with the
Propofol dose requirement. This is in agreement with
previous studies of Marantes et al.” and Kil et al.’

On the other hand, heart rate (HR), which was measured
in the operating room just before the induction (Figure 4),
had strong positive correlation with the Propofol dose
requirement for induction. We also observed that STAI-S
measured in the operating room had a strong positive
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correlation with HR (Figure 5). This is in agreement with
Morely et al.” and Gras S et al."’

Conflicting results have been reported in the previous
studies concerning the effects of anxiety on Propofol
dose requirement for induction. Maranets et al. found that
increased preoperative STAI-T on the day of surgery was
associated with higher Propofol bolus dose to achieve a
BIS (bispectral index) value between 40 and 60.” Kil et al.
reported that, during the induction of anesthesia, patients
with higher levels of both state and trait anxieties required
greater amounts of propofol to reach light (85) and moderate
levels (75) of sedation.® Howevet, the amount of Propofol
required to reach a deep level of sedation (BIS 65), was
associated with higher levels of trait, but not state anxiety.

On the contrary, Motley et al. did not observe any influence
of the STAI-T or STAI-S with propofol dose administered
to achieve a BIS of 50.” Gras S et al. found no strong
correlation between state and trait anxiety with propofol dose
requitement for loss of consciousness (LOC)." They found
significant positive correlation between HR in the operating
room and propofol dose and also between STAI-S in the
operating room and HR, thereby supporting an indirect
effect of pre-anesthetic anxiety through changes in the HR.

In our study, we found strong positive correlation between
trait anxiety and Propofol dose requirement and also
between HR and the Propofol dose requirement with a
p-value of <0.05. This is in contrary with Gras S et al.
who found strong positive correlation only between HR
and Propofol dose requirement.'” It has been proven along
back that anxiety is associated with a raise in both HR and
cardiac output (CO).""** Fell et al. suggested that anxiety
and stress-induced adrenaline release may account for the
preoperative increase in HR and CO.”" Anxiety causes
increase in catecholamine levels through sympathetic surge.
Catecholamines affect CO by increasing contractility and
HR. Hence Propofol dose requirement is increased in
anxiety as there is increase in CO by increase in both HR
and contractility.

Here we have chosen loss of verbal contact as our clinical
end point, because it is the commonly accepted terminal
point used in many studies of the effects of hypnotic
drugs.'>'® We chose to administer a slow continuous
infusion to minimize measurement error because LOC was
assessed clinically at intervals of 15 seconds.

However, there were several limitations of this study. Anxiety
measurement was based on subjective scorings of anxiety
rather than objective physical indicators. Hence, self reporting
bias might present. But the STAL is the best scoring method
available till now used in most of the related studies.””""
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It would have been more accurate if we had used propofol
arterial concentrations and cardiac output measurements.
Use of BIS or any other EEG (electroencephalogram)
analog/depth indicators would have been helpful in
confirming the level of depth of anesthesia. This was merely
a correlation study and from the present data we can not
conclude that increase in propofol requirement is related to
pharmacodynamic or pharmacokinetic changes. Another
aspect was the inclusion of nearly 70% female subjects as
study population. There are studies both supporting and
opposing female preponderance of pre-operative anxiety.”
Among other limitations were small sample size, single-center
design and selected study population (pediatric, elderly and
ASA HI-1V patients were excluded).

CONCLUSION

Our present study showed that pre-anesthetic trait anxiety
and heart rate have direct effect on dose of propofol
requirement for induction, while the state anxiety in
the operating room by acting through heart rate might
indirectly influence propofol requirement for induction.
Hence pre-operative anxiety should be considered and
the dose of propofol should be titrated for induction
accordingly. Further, larger trials with more sophisticated
monitoring are needed to confirm our findings.
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