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The Impact of Anxiety on Patients Referred for Transesophageal
Echocardiography
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Abstract

Background: Anxiety is an important factor that influences patient experience during medical procedures.
Transesophageal echocardiography (TEE) is an exam that requires sedation, which can exacerbate anxiety and
affect its practice.

Objective: To assess variables that influence the degree of anxiety experienced by patients undergoing TEE and
its correlation with sedation.

Methods: We assessed patients of both sexes, age >18 years, referred for TEE. We applied an anxiety questionnaire
(none, mild, moderate, and high) and collected demographic, clinical, and physiological data. For comparison
purposes, patients were divided into the following 2 groups: no/mild anxiety and moderate/severe anxiety.

Results: We studied 63 patients, 41 (66%) of whom were male. The majority were White (87.3%), and the mean age
was 52.5 = 14.7 years. Only 35% of patients had comorbidities, the most frequent being hypertension (63.6%),
and 70% patients were undergoing TEE for the first time. The main indication for TEE was valvular disease (30%).
The majority of patients (62%) reported some degree of anxiety, as follows: 25 (40%) mild, 10 (16%) moderate,
and 4 (6%) severe. Patients with moderate/severe anxiety (p = 0.03) and younger patients (p = 0.001) required
higher doses of midazolam for sedation.

Conclusion: Anxiety was common in patients referred for TEE, and it appeared to be less influenced by clinical
variables. However, we concluded that more anxious and younger patients required higher doses of sedation.

Keywords: Echocardiography; Anxiety; Conscious Sedation.

Introduction

Transesophageal echocardiography (TEE) is a widely
used tool in cardiology; due to the anatomical proximity
between the heart and the esophagus, it allows the
assessment of functional and/or structural cardiac
alterations with high accuracy,' for example, valvular heart
disease, thrombi and masses, aortopathies, among other
diseases.? It is considered a semi-invasive examination,
as it requires the introduction of an esophageal probe; in
order to provide comfort to patients, light or moderate
sedation is performed,® generally using benzodiazepines
(midazolam) in combination with an opioid (fentanyl). It is
important to emphasize that the examination is not without
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risks, which are often associated with sedation itself. The
most common complications include hypoventilation,
hypoxemia,* and hypotension.®> Furthermore, some
factors associated with the patient or the examination
may contribute to an increased level of anxiety related
to medical procedures; non-White ethnicities,® female
sex,” and history of chronic diseases” have been related
to the development of anxiety in the general population.
Higher anxiety levels have also been related to prolonged
duration of medical procedures and eventual use of higher
sedative doses.® Therefore, it is important to define factors
that could influence the level of anxiety related to TEE
and its impact on sedation, in order to optimize patient
management during examination.

Objectives

The objectives of this study were to determine
the prevalence of anxiety related to TEE, to assess
factors related to the examination and/or patients that
could influence the degree of anxiety experienced by
patients, and to verify whether the amount of anesthetic
administered during the procedure could correlate with
the degree of anxiety and/or other clinical variables.
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Central lllustration: The Impact of Anxiety on Patients Referred for Transesophageal Echocardiography
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TEE: transesophageal echocardiography.

Methods

Patients

This study prospectively assessed patients aged 18 years or
older of both sexes who were referred for TEE, as outpatients
or inpatients at a tertiary hospital located in the South Zone of
the city of Sao Paulo, Brazil. We only included patients who
provided written informed consent via a free and informed
consent form.

Regarding the exclusion criteria, this study excluded
patients with contraindications to TEE, patients with impaired
cognition, and patients who required sedation under
anesthesiologist supervision.

TEE and sedation

After the routine transthoracic examination, TEE was
performed in the routine manner, with the prescribed
sedation and under the guidance of the cardiologist
and echocardiographer responsible for performing the
examination. Following oropharyngeal anesthesia with
lidocaine spray, with patients in the left lateral decubitus
position, sedation with intravenous fentanyl (50 or 100
mcg) was performed, followed by intravenous midazolam in
an initial dose of 1 to 2 mg, with additional doses of 1 mg
administered for conscious sedation. If necessary, additional
doses of midazolam could be administered to continue the
examination.’

Anxiety questionnaire

To assess the level of anxiety, we used a mini-questionnaire
adapted from Cao,' consisting of a simple visual self-
assessment scale, to analyze each study participant’s anxiety
level. Patients were asked to choose among facial drawings
showing different levels of anxiety, marking the one that

described their state of anxiety at that time (Figure 1). For
comparative purposes, the patients were divided into 2 groups,
one including patients with no/mild anxiety and the other with
moderate/high levels of anxiety.

Clinical variables

We recorded data such as blood pressure, heart rate,
respiratory rate, and oximetry. The presence of comorbidities
(diabetes, hypertension, cardiovascular diseases, and
others), routine use of anxiolytics, and the indication for the
examination were also recorded.

Statistical analysis

The variables were described based on absolute and
relative frequencies, means and standard deviations, or
medians and quartiles. Comparisons of patient characteristics
with anxiety levels were performed using Student’s t test or
Mann-Whitney test for quantitative variables, according to
their distribution, and chi-square or Fisher’s exact test were
used for qualitative variables. Data normality was assessed
using the Shapiro-Wilk test. To correlate variables with
sedative dose, we used Pearson or Spearman correlation, as
appropriate. Analyses were performed using SPSS statistical
software, version 26.0. Study data were entered into a data
storage platform dedicated to REDCap research for later
analysis." This study is part of a research project aimed at
evaluating music therapy as an adjunct measure to sedation
in patients referred to TEE. The study received approval from
the institutional research ethics committee.

Results

We assessed 65 patients, 2 of whom were excluded (1
due to refusal to participate and 1 due to contraindication to
TEE), leaving 63 patients who fulfilled the inclusion criteria and

Arq Bras Cardiol: Imagem cardiovasc. 2025;38(2):e20250005
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ANXIETY QUESTIONNAIRE

Question: How would you describe your current state of anxiety?

Anxiety level NONE MILD MODERATE HIGH
‘AA ) e 2 2
L N
= X @

Mark with an X:

Figure 1 - Anxiety questionnaire

signed the free and informed consent form. Most patients
were male (65%). The mean age was 52 + 14 years, and
the majority were White (87%). The majority of patients
had completed secondary education (95%). Regarding
origin of patients, only 11 were hospitalized at the time
of the examination, while the remainder underwent the
examination on an outpatient basis. Comorbidities were
infrequent (35% of patients), the most frequent being
systemic arterial hypertension. For 66% of patients, the
examination was being performed for the first time. For
24%, it was the second time, and only 10% had undergone
more than 2 examinations. Regarding indications, valvular
heart disease was the most frequent (30%), followed by
stroke (20%), arrhythmias (13%), and suspected endocarditis
(9.5%). Other less frequent indications included investigation
of patent foramen ovale, cardiac masses, and evaluation of
the aorta. When asked, almost all patients (95%) confirmed
that they had received detailed instructions about the
examination, including about complications. None of the
patients who had previously undergone the examination
reported a negative previous experience with TEE, and only
11% used routine anxiolytics. Table 1 displays the patients’
characteristics.

Anxiety level and influence of patient-related variables

Regarding anxiety level, the majority of patients (62%)
were anxious before the procedure, with mild anxiety in 40%,
moderate anxiety in 16%, and high anxiety in 6% (Figure 2).
We did not observe any correlation between demographic
variables (sex, age, and ethnicity), education level, indication
for the examination, routine use of anxiolytics, or patient origin
with the presence of anxiety before TEE.

Comparison between sedative dose used, anxiety level,
and variables related to the examination

The mean fentanyl dose was 55.5 = 17.6 mcg. The
mean initial dose of midazolam was 4.8 = 2.2 mg, and
the mean additional midazolam dose was 1.32 = 1.6 mg.
The midazolam doses required for sedation were similar for
men and women. No difference was observed between the
midazolam dose and education level or ethnicity. On the other
hand, patients with comorbidities required lower midazolam
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Table 1 - Characteristics of patients referred for TEE (n = 63)

Age (years) 525+ 14.8
Weight (kg) 77.8 +15.3
Height (cm) 172.2+8.9
BMI (kg/m?) 26.1+3.9
Male sex 41 (65)
White ethnicity 55 (87.3)
Multiracial (Pardo) ethnicity 8 (12.7)
Complete secondary education 58 (92)
Inpatients 11 (17.5)
Outpatients 52 (82.5)
No comorbidities 41 (65)
Systemic arterial hypertension 14 (22.2)
Obesity 6 (9.5)
Diabetes mellitus 1(1.5)

BMI: body mass index.

doses for sedation (p = 0.04), whereas outpatients required
higher sedative doses when compared to inpatients (p = 0.01).
These findings are displayed in Figure 3.

Regarding the sedative dose used, when comparing the
subgroups of patients with no anxiety/mild anxiety and patients
with moderate/high anxiety, a significant difference was observed
only for the additional dose of midazolam required for sedation (p
= 0.03). Patients with moderate/high anxiety levels used a larger
additional amount of midazolam (2 mg[2 to 3 mg]) compared to
those with mild/no anxiety (1.5 mg[1 to 2 mg]), as shown in Figure
4. There was no difference between anxiety levels and variables
such as instructions received, indication for the examination,
routine use of anxiolytics, or the number of transesophageal
examinations previously undergone. Only 2 patients required
anesthesia to complete the procedure; therefore, there was no
difference between groups for this variable.
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Figure 2 - Anxiety level in patients referred for TEE (n = 63)

Table 2 - Correlation between patient characteristics and total
midazolam dose (n = 63)

Age (years) -0.41 0.001
Weight (kg) -0.009 0.942
Height (cm) -0.20 0.114
BMI (kg/m2) -0.15 0.223
Systolic blood pressure -0.07 0.574
(mmHg)

Diastolic blood pressure 0.11 0.356
(mmHg)

Heart rate (bpm) 0.06 0.592
Rgspiratory rate (breaths per 028 0.026
minute)

Oximetry (%) 0.39 0.001

BMI: body mass index.

Correlation between sociodemographic variables and
anesthetic dose administered

The variables that showed a significant correlation with the
total dose of midazolam were age, with a moderate negative
correlation (r = —0.41, p = 0.001); oximetry, with a moderate
positive correlation (r = 0.39); and respiratory rate, with a slight
negative correlation (r = —0.28). Table 2 displays these data.

Discussion

TEE is a widely used tool in cardiology; it is a semi-invasive
technique, as it requires the introduction of an esophageal probe.

In order to provide comfort to patients, it is often accompanied
by mild or moderate sedation, generally using benzodiazepines
(midazolam) in combination with an opioid (fentanyl). TEE is not
without risks, which are often associated with sedation itself. The
most common complications are hypoventilation, hypoxemia,
and hypotension. It is known that the anxiety experienced
by patients is a determining factor for additional difficulties in
performing procedures, requiring greater management skills
and more time from the team to perform the procedure.’
Furthermore, in addition to the resulting technical difficulties,
anxiety could contribute to negative patient experience during
the procedure. The quality of the examination is also directly
related to the quality of the sedation performed. In this sense,
when we evaluated the relationship between factors related to
the exam/patient and the level of anxiety reported, we observed
that the dose required for sedation was higher for outpatients
when compared to inpatients. One possible explanation might
be exposure to the hospital environment, which is unfamiliar
to the patient, causing greater anxiety, whereas inpatients, in
addition to being previously exposed to the environment, are
often using sedative medications. We also noted that patients
with comorbidities required lower sedation doses when
compared to patients without comorbidities. In patients referred
for endoscopic procedures, it was observed that those with
higher American Society of Anesthesiologists (ASA) classification
for pre-anesthesia surgical risk require less sedation. Since the
ASA class increases according to the number of comorbidities
presented, this could explain the correlation with comorbidities
found in our study."

Itis known that non-White ethnicities,® female sex, and history
of chronic diseases” are risk factors for the development of anxiety.
However, in this study, we did not observe a correlation between
anxiety and these variables. One possible explanation for the lack
of correlation is that anxiety in a social context presents different
risk factors compared to anxiety related to a medical examination,
as in the case of TEE. Moreover, other authors, when studying
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Mediana da Dose Total de Midazolan (mg) com intervalo interquartil e valores de p
Sexo: Masculino [ 5,0[50a7,0]
Sexo: Feminino 5,0[4,0a7,0] p=0,573
Etnia: Branca | 5,0 [5,0 a 7,0]
Etnia: Parda | 5,0 [3,5a6,5] p = 0,295
”g_’ Escolaridade; Completa 5,0 [4,0 2 8,0]
S
g Escolaridade: Incompleta 5,0 [5,0 a 5,0] p = 0,509
Paciente: Internado 4,0 [3,0 a 5,0]
Paciente: Ambulatorial 6,0 [5,0 a 8,0] p=0,013
Comorbidades: Sem 6,0 [5,0 a 8,0]
Comorbidades: Com 5,0 [3,0a5,0] p = 0,004
0 1 2 3 4 5 6 7
Dose total (mg)

Figure 3 - Comparison of patient characteristics with midazolam dose

patients undergoing endoscopic procedures (similar to TEE), also
did not find a correlation between sex and anxiety.®

Regarding the correlation between the variables and sedative
doses, we observed that age presented a negative correlation
coefficient; in other words, the younger the patient, the higher
the dose of midazolam required for sedation, a finding already
reported in the literature.® Furthermore, it is known that elderly
patients are more sensitive to the use of medications due to
pharmacokinetic and pharmacodynamic changes resulting
from age; " consequently, they have greater adverse effects with
the use of sedation. Accordingly, given that elderly patients are
more sensitive, the physician responsible for sedation would
be expected to be more cautious, administering a lower dose
of sedative.

Finally, in relation to anxiety and the dose of anesthetic
administered, we observed that the additional midazolam dose
was higher in patients with moderate/high anxiety level (p =
0.033). Although some authors have reported no correlation
between the level of pre-procedure anxiety and the sedative
dose used,™ similar to our findings, other studies have shown
that the anesthetic dose required to perform the procedure may
increase according to the anxiety level.” A possible explanation
would be greater activation of the neuroaxis due to the increased
release of adrenocorticotropic hormone and corticosteroids in
anxious patients,'® thus requiring greater anesthetic doses to
achieve the same level of sedation as non-anxious patients for
the same procedure.™

Arq Bras Cardiol: Imagem cardiovasc. 2025;38(2):e20250005

Limitations

It is worth noting the main limitation inherent to this study.
The study sample was small, restricting the possible influence
of other factors, such as sex or ethnicity, on the level of anxiety
presented. However, we were able to identify other factors
that were significantly related to anxiety level, even with the
sample studied.

Conclusion

Anxiety is a common symptom in patients referred for TEE.
As a result of this study, we have understood that more anxious
and younger patients required higher doses of sedation to
perform the procedure (Central Figure).
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