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Objective: To study the effect of music on state anxiety levels in patients undergoing flexible
fiberoptic bronchoscopy (FFB).
Design: Randomized clinical trial using pretests, posttests, and two groups.
Setting: Pulmonary special-procedures unit of a tertiary-care referral center.
Patients: Sixty adult patients: 30 patients received music during bronchoscopy and 30 control
subjects received no music.
Results: The study population had baseline state anxiety levels similar to those previously
reported in surgical patients (42.6 6 13 vs 42.7 6 14; p value, not significant [NS]) and higher
than those reported in normal working adults (42.6 6 13 vs 34.4 6 10; p < 0.001). Experimental
and control groups were similar in patient and procedure-related characteristics and baseline
pre-FFB state and trait anxiety scores. Although trait anxiety scores decreased significantly after
the procedure (pooled post-FFB scores of 32.6 6 10 vs pre-FFB scores of 35.5 6 11; p < 0.001),
no reductions were noted in state anxiety (pooled post-FFB scores of 42.8 6 13 vs pre-FFB scores
of 42.6 6 13; p value, NS). More importantly, playing music through headphones during FFB did
not result in a statistically or clinically significant reduction in either state or trait anxiety when
compared to control subjects.
Conclusion: Relaxation music administered through headphones to patients during flexible
bronchoscopy does not decrease procedure-related state anxiety.

(CHEST 1999; 116:819–824)
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Abbreviations: CI 5 confidence interval; FFB 5 flexible fiberoptic bronchoscopy; NS 5 not significant;
STAI 5 State-Trait Anxiety Inventory

A nxiety in patients undergoing flexible fiberoptic
bronchoscopy (FFB), as in most patients under-

going invasive medical procedures, may be related to
the symptoms of an underlying disease, the uncer-
tainty of diagnosis, and fear of the unknown or
unexpected.1–3 Bronchoscopy-related anxiety may
also be due to concerns about physical discomfort
caused by the invasive procedure itself. To improve
patient comfort and minimize procedure-related
psychological and physical trauma, health-care pro-

viders describe the risks and benefits of FFB to
patients when they obtain their written informed
consent; they also administer verbal support, reas-
surance, and anxiolytic medication during the proce-
dures. Despite the widespread use of FFB, however,
little is known about FFB-related anxiety and the
effect of antianxiety interventions.

In an attempt to reduce stress, improve patient
relaxation, and relieve anxiety in patients undergoing
outpatient surgery, dental procedures, invasive en-
doscopic interventions, and hospitalizations, music
has been proposed as a safe and inexpensive non-
pharmacologic antianxiety intervention.4–6 In addi-
tion, music has been shown to do the following: (1)
reduce the need for sedation during regional anes-
thesia,7 (2) help to control pain and anxiety in
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critically ill individuals,8 and (3) improve patient
comfort levels during outpatient bronchoscopy (in at
least one prospective randomized trial9).

In this study, we determined the effects of music
on bronchoscopy-related anxiety by using a generally
accepted, well-validated instrument for measuring
state and trait anxiety.10 We hypothesized the follow-
ing: (1) music would result in lower state anxiety
scores in patients listening to music during FFB than
in patients not listening to music, and (2) patients
listening to music during FFB would require anxio-
lytic medications less frequently than patients not
listening to music during bronchoscopic procedures.

Materials and Methods

Patients

Sixty patients participated in this prospective, randomized,
controlled trial, during which time either recorded relaxation
music or silence were delivered via headphones to the patients
during FFB. All inpatients and outpatients who were referred for
diagnostic FFB were eligible to participate. Patients were ex-
cluded if they were , 18 years old, if they were unable to give
consent, or if they were significantly hearing impaired. Patients
were also excluded if they had impaired mental status; if they
were unable to speak and understand English well enough, if they
needed ICU hospitalization, or if they were receiving known
anxiolytic or sedative medications. The study protocol was ap-
proved by the institutional ethics committee, and informed
consent was obtained in each case.

Random Assignment to Treatment Condition

Using a random-numbers table, a collaborator allocated the
patients to either music (“Relax”; Expansion Records; Manches-
ter, UK) or silence. The music tape consisted of piano improvi-
sations performed at a tempo of 60 beats/min. The collaborator
maintained a confidential record of assignments and was not
otherwise involved in the study. To avoid introducing patient bias
when consent to act as a research subject was obtained, we
informed the patients that they were participating in a study of
bronchoscopy-related anxiety; that they would be wearing head-
phones throughout the procedure, but they would still be able to
communicate with the procedure nurse; and that the bronchos-
copist would be unaware of what the patient was hearing through
the headphones.

Investigator Blinding to Treatment Condition

To prevent the bronchoscopist from becoming aware of the
treatment condition by inadvertently visualizing the cassette, all
tapes were color coded. Only the patients, the collaborator
providing the randomly assigned treatment condition, and the
nurse assisting during the procedure were aware of the treatment
condition. To further avoid introducing investigator bias, we
instructed patients to avoid discussing their treatment condition
and to avoid nonverbal signals that could accidentally divulge the
treatment condition to the investigators.

Bronchoscopy

All procedures were performed by one bronchoscopist assisted
by an experienced procedure nurse. After applying topical anes-

thesia (tetracaine, 0.45%, aerosolized) to the patient’s nasophar-
ynx and larynx, the nurse inserted the appropriate cassette of
music or silence into a portable tape player. The headphones
were put on the patient, and the volume level was adjusted.
Patient reassurance was provided by specially trained nursing
staff before, during, and after each procedure. In each case, the
nurses were able to communicate effectively with the patient in
spite of the headphones. The FFB was performed using the
transnasal route with patients receiving supplemental oxygen
through a face mask. Routine administration of sedatives or
anxiolytics was avoided, but IV midazolam was administered
during FFB if requested by the patient during bronchoscopy, or
if deemed necessary by the bronchoscopist to improve patient
comfort and tolerance of the procedure. In our institution, most
bronchoscopies are performed without premedication other than
topical anesthesia.

Measurements

Patient- and procedure-related characteristics were noted to
determine comparability between groups. Procedure-related anx-
iety was measured using the State-Trait Anxiety Inventory (STAI)
scale within 1 h before performing FFB.10 Instructions pertaining
to this self-administered questionnaire were provided to each
patient by a nurse practitioner specially trained in questionnaire
administration. The nurse practitioner was available to answer
questions while patients completed their questionnaires.

The STAI scale is composed of 40 self-reported measures of
state and trait anxiety. The state anxiety scale (state) consists of 20
questions that determine how the respondents “feel right now.”
The trait anxiety scale (trait) consists of 20 questions that assess
how the respondents “generally feel.” Each scale is printed on
opposite sides of a single-page test form. The state scale is
administered first, followed by the trait scale. For each scale, the
respondents circle the number on the test form to the right of
each statement that best describes the intensity of their feelings.
For the state scale, the choices are (1) not at all, (2) somewhat, (3)
moderately so, and (4) very much so. For the trait scale, the
responses are (1) almost never, (2) sometimes, (3) often, and (4)
almost always. It takes approximately 5 to 20 min to respond to all
the items. The patients were told to focus on the period of
bronchoscopy only while responding to the state scale question-
naire.

The STAI scale was repeated within 1 h after completing the
bronchoscopic examination. The confidentiality of responses was
ensured using patient-identification numbers. The nurse practi-
tioner was also blinded to the treatment condition. At the end of
the study period, the questionnaires were scored by adding the
weighted (1 to 4) scores of each item using the directions and
scoring key provided in the Manual for the State-Trait Inventory
(Form Y). The scores could vary from a minimum of 20 to a
maximum of 80. The scoring of the STAI scale was done by an
investigator who had no earlier knowledge of the study protocol,
and who was also blinded to other patient-related study data.
State and trait anxiety scores of patients undergoing FFB were
compared with scores historically reported for surgical patients
and normal working adults of similar age and gender.10

Statistical Analysis

Demographics and comparability of the treatment and control
groups were assessed using the t test for continuous variables and
the x2 test for categorical variables with the Yates correction for
2 3 2 comparisons. For interval-level assessments, repeated mea-
sures of variance (paired t tests) with two time periods were used
to assess differences between pre- and postbronchoscopy STAI
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scores. Statistical significance was determined at the 0.05 level
and confidence intervals (CIs) were set at 95% probability. Power
calculations were performed to determine the minimum sample
size for a set a (0.05) and SD (set at 10.4, the SD for State Trait
Anxiety Inventory-State (STAI-S) scores of working adults). On
the basis of our knowledge of the literature and of the STAI scale,
we arbitrarily fixed a clinically significant difference in STAI
scores at 5. Power calculations determined that a sample size of
60 patients would provide a power coefficient of 0.96.

Results

Thirty participants each were randomly assigned
to the treatment (music) and control (no music)
groups using a random assignment sequence derived
from a table of random numbers. A comparison of
demographics and covariant factors of the two
groups revealed no significant differences in age,
gender, race, inpatient or outpatient status, history of
previous bronchoscopy, duration of FFB, indication
for FFB, frequency of adverse events, supplemental
administration of IV midazolam during the proce-
dure, or baseline pre-FFB state and trait anxiety
scores (Table 1).

A comparison of the STAI scores for the study
population with published standards of similar age
and gender are presented in Table 2. Pre-FFB state
anxiety scores of both the treatment and control
groups were significantly higher than the scores
reported for working adults (difference, 8.2; 95% CI,
4.6 to 11.8; t 5 4.51; p , 0.001), and similar to those
reported for surgical patients (difference, 20.1; 95%

CI, 24.1 to 4.1; t 5 20.04; NS). Trait anxiety scores
were no different from scores obtained in working
adults (difference, 1.8; 95% CI, 21.2 to 4.8;
t 5 1.19; NS), but were significantly lower than the
standard reported for surgical patients (difference,
25.8; 95% CI, 29.4 to 22.2; t 5 23.15; p , 0.001).

State anxiety scores obtained before and after FFB
are presented in Table 3. There were no statistically
significant differences in pre-FFB state anxiety
scores between the treatment and control groups
(difference, 2.7; 95% CI, 24.0 to 9.5; t 5 0.81;
p 5 0.4). Overall, state anxiety scores did not de-
crease significantly after FFB (difference, 0.2; 95%
CI, 23.0 to 3.3; t 5 0.11; p 5 0.9). In addition, the
administration of music did not result in a statistically
or clinically significant reduction in state anxiety of
the treatment group when compared to the control
group (difference, 20.3; 95% CI, 26.7 to 6.1;
t 5 20.08; p 5 0.9).

Trait anxiety scores before and after FFB are also
presented in Table 3. There were no statistically
significant differences in pre-FFB trait anxiety
scores between the two groups (difference 1.7; 95%
CI, 23.9 to 7.4; t 5 0.62; p 5 0.5). Overall, trait
anxiety in both treatment and control subjects sus-
tained a similar reduction after FFB (difference,
23.0; 95% CI, 24.3 to 21.6; t 5 24.29; p , 0.001).
In addition, the administration of music did not
result in a statistically or clinically significant reduc-
tion in trait anxiety of the treatment group when
compared to the control group (difference, 1.3; 95%
CI, 21.4 to 4.1; t 5 0.96; p 5 0.3).

Six patients (five in the treatment group and one in
the control group) received between 1 and 4 mg of
midazolam during FFB. A clinically significant re-
duction in state anxiety (10.8 points) was noted in
this small group compared to patients receiving no
sedation (21.4 points; difference, 12.2; 95% CI, 2.1
to 22.4; t 5 2.41; p , 0.02). A reduction in trait
anxiety was not observed. Comparative analyses us-
ing only the cohort of 54 patients who had not
received anxiolytic medication yielded results that
were similar to those obtained using the entire study
population; no statistically or clinically significant
reductions in state anxiety scores (difference, 21.4;
95% CI, 24.6 to 1.8; t 5 20.8; p 5 0.4) were noted,
but a statistically significant decrease in trait anxiety
scores after FFB was seen (difference, 3.2; 95% CI,
1.7 to 4.7; t 5 4.3; p , 0.001).

Overall, the median baseline trait anxiety score for
all of our study patients was 31. To assess potential
differences in state anxiety between individuals hav-
ing either low baseline trait anxiety (, 31) or high
baseline trait anxiety (. 31), we stratified patients
from each of the treatment and control groups
around this median (29 subjects having low baseline

Table 1—Comparability of Music and Control
Groups*

Variables
Music Group

(n 5 30)
Control Group

(n 5 30)

Age, yr 49 6 18† 56 6 13
Gender, male/female 20/10 19/11
Race, Asian/black/caucasian/Hispanic 1/5/19/5 1/5/18/6
Outpatient 22 19
Inpatient 8 11
Previous FFB, yes/no 17/13 14/16
Duration of FFB, min 17.5 6 8.5 16.0 6 7.3
Intravenous sedation, yes/no 5/25 1/29
FFB-related adverse event 3 2
Indication for FFB

Cough 11 9
Dyspnea 2 4
Pulmonary infiltrates 6 6
Lung mass 5 7
Hemoptysis 2 0
Airway stent evaluation 4 4

Baseline pre-FFB Anxiety
State anxiety 44.0 6 12.4 41.2 6 13.7
Trait anxiety 36.4 6 11.3 34.7 6 10.4

*Data are expressed as mean 6 SD or No.
†No statistical significance for all comparisons between groups.
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trait anxiety scores and 31 subjects having high
baseline trait anxiety scores). We found no statisti-
cally significant differences between the two groups
(Table 4).

Discussion

It is generally believed that the administration of
music improves patient comfort and favorably affects
potential physiologic indicators of anxiety such as
heart rate or BP.11,12 In fact, the benefits of music
therapy have been demonstrated in patients under-
going arthroscopy, dental procedures, elective sur-
gery under local or regional anesthesia, cardiac
catheterization, other imaging studies, and flexible
sigmoidoscopy.6,7,13–18 Because many believe that it
enhances patient relaxation and decreases proce-
dure-related stress, music “therapy” has been advo-
cated in patient holding areas, in recovery suites, and
during surgical interventions.19–21

Results from studies of music therapy on proce-
dure-related anxiety, however, are not readily gen-
eralizable. The conclusions of many investigators are
weakened by the following: (1) the absence of inves-
tigator blinding, (2) the concomitant use of anxiolytic
or sedative medications, (3) the presence of con-
founding variables, (4) the absence of a well-vali-
dated measure of anxiety, and (5) frequent reference
to patient perceptions of a procedure or difficult-to-
control physiologic variables.

We chose, therefore, a randomized, investigator-
blinded study design that required the use of the
STAI scale as the principle measure of procedure-
related anxiety. Although some question its general-
izability,22 this questionnaire is a widely used, self-
reporting measure of anxiety that has been
extensively employed in clinical research and prac-
tice.23–25 Designed to assess anxiety as an emotional
state, the STAI is written at a sixth-grade compre-
hension level. Its score is based on a sum of weighted

Table 2—Comparison of Subjects to Standard STAI Scales*

Variables State Anxiety Trait Anxiety

Reference standards adjusted for age and sex
Surgical patients 42.7 6 13.8 41.3 6 12.6
Working adults 34.4 6 10.0 33.7 6 8.7

Pre-FFB all subjects 42.6 6 13.0 35.5 6 10.8
Difference subject-surgical 20.1 (24.3 to 4.1) 25.8 (29.4 to 22.2)

NS p , 0.001
Difference subject-working adults 8.2 (4.6 to 11.8) 1.8 (21.2 to 4.8)

p , 0.001 NS
Post-FFB all subjects 42.8 6 12.7 32.6 6 10.3

Difference subject-surgical 0.1 (24.0 to 4.2) 28.8 (212.3 to 25.3)
NS p , 0.001

Difference subject-working adults 8.4 (4.9 to 11.8) 21.2 (24.0 to 1.7)
p , 0.001 NS

*Data are expressed as mean 6 SD or No. (95% CI).

Table 3—Mean State and Trait Anxiety Scores Before and After Bronchoscopy*

Variables Music Group Control Group All Subjects Difference Music-Controls

State anxiety
Pre-FFB 43.9 6 12.4 41.2 6 13.7 42.6 6 13.0 2.7 (24.0 to 9.5)

NS
Post-FFB 44.0 6 10.3 41.5 6 14.8 42.7 6 12.7 2.5 (24.1 to 9.1)

NS
Post-Pre difference 0.0 (23.7 to 3.8) 0.3 (25.0 to 5.6) 0.2 (23.0 to 3.3) 20.3 (26.7 to 6.1)

NS NS NS NS
Trait anxiety

Pre-FFB 36.4 6 11.3 34.7 6 10.4 35.5 6 10.8 1.7 (23.9 to 7.4)
NS

Post-FFB 34.1 6 11.6 31.0 6 8.7 32.5 6 10.3 3.1 (22.3 to 8.4)
NS

Post-Pre difference 22.3 (24.2 to 20.4) 23.6 (25.7 to 21.5) 23.0 (24.3 to 21.6) 1.3 (21.4 to 4.1)
p 5 0.02 p 5 0.002 p , 0.001 NS

*Data are expressed as mean 6 SD or No. (95% CI).
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responses ranging from a minimum score of 20 to a
maximum score of 80, with a score of 80 represent-
ing the highest levels of anxiety. State anxiety is
believed to be a transitory emotional state that varies
in intensity and fluctuates over time.26 Trait anxiety,
on the other hand, is believed to be a personality
disposition that remains stable over time and, there-
fore, should not be influenced by situational stress.

We measured anxiety immediately before and
within 1 h after FFB, and we did not note a clinically
or statistically significant reduction in state anxiety
scores. It is unclear why patients, despite having
state anxiety scores greater than those of healthy
working adults, did not have reduced scores after
FFB. Because our study was based on the use of a
questionnaire, we did not attempt to measure levels
of anxiety during the procedure itself. Such anxiety,
potentially manifested by tightening of the jaw mus-
cles, wrinkling of the forehead, or verbal communi-
cations of dismay, could have been forgotten by
patients after the procedure, or was perhaps relieved
by the reassurance provided to patients by the
bronchoscopy staff. We took great care in providing
patients with clear instructions regarding the state-
trait anxiety questionnaire by asking them within 1 h
of the procedure to address procedure-related anxi-
ety. Of course, potential factors contributing toward
FFB-related anxiety, such as fear of diagnosis or
severity of underlying pulmonary symptoms, may
actually outweigh the anxieties prompted by the
procedure itself. In our patients, the results of
bronchoscopy were shared with the patient before
discharge from the procedure area and after the
STAI questionnaire had been completed. The main-
tenance of high levels of state anxiety, therefore, may
also have been due to the uncertainty of outcome of
the procedure at the time the post-FFB state anxiety
measure was taken.

Music did not have a favorable effect on state

anxiety scores, even though the treatment group
included five patients who had received anxiolytic
medication. This subgroup had demonstrably re-
duced state anxiety scores. In fact, all six patients
receiving IV midazolam demonstrated clinically sig-
nificant reductions in state anxiety compared to
patients who did not receive medication. It is com-
forting to note that anxiolysis is in fact achieved with
this anxiolytic!

Recent studies9,21 suggest that physicians and pro-
cedure assistants are surprisingly incapable of accu-
rately judging by observation alone the subjective
experiences of a patient undergoing an invasive
procedure. In our study, the bronchoscopist was
entirely blinded to the treatment condition. Premed-
ication was administered only if patients seemed to
poorly tolerate the procedure (as shown by excessive
movement or coughing) or if they requested medi-
cation during FFB. Music did not reduce the need
for anxiolytic medication. Perhaps delivering music
through headphones promoted anxiety so that anx-
iolytics were warranted in some patients. Great care,
however, was taken to ascertain patient comfort with
the headphones, regardless of whether the patient
was hearing music or silence; effective communica-
tion was always ensured between the procedure staff
and the patient. During the entire study, none of the
patients in either group requested that their head-
phones be removed.

It is also possible that personal preferences need
to be considered when selecting music for patients.
To do this, however, would have substantially in-
creased the number of subjects required for the
study; in addition, it could have changed the focus of
the trial to addressing what type of music is effective,
rather than answering the more straightforward
question of whether or not music reduces FFB-
related state anxiety. Our results prompt us to
suggest that such a study is unnecessary; if music is

Table 4—State Anxiety Scores Stratified by High and Low Trait Anxiety (Using the Median Trait
Anxiety Score of 31)*

State Anxiety for STAI-trait , 31 Music Group Control Group All Subjects

No. of patients 13 16 29
Pre-FFB 37.4 41.6 39.7
Post-FFB 41.8 42.3 42.1
Post-pre difference 4.5 (22.8 to 11.8) 0.8 (28.0 to 9.5) 2.4 (23.1 to 7.9)

NS NS NS
State-anxiety for STAI-trait . 31
No. of patients 17 14 31
Pre-FFB 49.0 40.9 45.3
Post-FFB 45.6 40.6 43.4
Post-pre difference 23.4 (26.9 to 0.2) 20.2 (27.0 to 6.6) 21.9 (25.4 to 1.5)

NS NS NS

*Data are expressed as mean or mean (95% CI), unless otherwise indicated.
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desired, it should be provided in waiting rooms or
procedure suites in an attempt to “soften” the atmo-
sphere for both patients and staff, not because it is a
questionably effective anxiolytic intervention. In this
respect, a recent study27 of ambience music in the
GI endoscopy suite showed no effect on anxiety
levels.

Results from our study add weight to the previ-
ously stated argument28,29 that changes in state
anxiety do not depend on whether individuals have
high or low trait anxiety. To address this issue, we
stratified patients around the median trait anxiety
score to classify patients as having either high or low
trait anxiety (Table 4). No statistically significant
differences were noted between groups, and no
differences were noted after removing the six pa-
tients who had received anxiolytic medication from
the analysis (data not presented).

We were intrigued by our finding that trait anxiety
scores decreased after FFB, although they were not
favorably affected by music either. This unexpected
reduction can be attributed to a test-taking artifact
that results from simply taking the trait anxiety scale
a second time. This effect was observed many years
ago by Charles Windle with the Taylor Manifest
Anxiety Scale, and has been known as the “Windle
Effect” (Charles Spielberger, PhD.; Professor Emer-
itus; November 1998; personal communication).

In conclusion, bronchoscopists should not assume
that because patients are quiet, they are not anxious.
In fact, if anxiolysis is desired, it can be effectively
provided through the supplemental administration
of IV medication. Providing patients with music
during a flexible bronchoscopy cannot replace a
well-intentioned, competent, and attentive proce-
dure staff. Although music may be relaxing and
delightful, this “universal language” does not reduce
bronchoscopy-related anxiety.
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