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to address anxiety for women undergoing
gynaecological and fertility treatments

Alison E. Short?", Natasha Andreadis®, Geena Cheung® and Virginia Stulz>®

Abstract

Background Music has been effectively used to address anxiety associated with medical treatments across broad
applications. However, scant evidence exists about using music to reduce the significant anxiety experienced

by women undergoing gynaecological procedures and fertility treatments. Such anxiety relates to the nature of
procedures/examinations, invasiveness of the procedures, uncertainty around expectations, and intimate body part
exposure, potentially affecting outcomes in triggering sympathetic nervous system responses. Music potentially
contributes to anxiety management via known physiological and emotional effects. This funded collaborative project
investigates therapeutic uses of music to address anxiety before and during gynaecology and fertility procedures, in
order to assist participants with reducing their anxiety.

Methods Participants attending office, day surgery and other hospital procedures (N=41) completed validated self-
report surveys before and after procedures, listening to specific music via a purpose-designed Music Star. Additional
contextual and qualitative data was sought to understand the nature of the experience for the women.

Results Results of this study indicated that the music intervention appeared to have a significant effect of reducing
anxiety for women awaiting gynaecological and fertility procedures (p <.001, r=.82).

Conclusions The use of music forms an acceptable intervention to decrease anxiety in this context and can enhance
the experience of women during treatment. Such an increased use of music can provide anxiety management
benefits to women undergoing gynaecological and fertility treatments, with these experiences suggesting potential
educational benefits to support women through this extremely stressful and complex stage of their life.
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Introduction

Anxiety is an undesirable emotional state which can be
caused by a wide range of situations and circumstances.
In Australia, a higher proportion of women experi-
ence anxiety disorders compared to men (women =21%;
men=12%; [1]), and anxiety is also commonly associ-
ated with invasive medical procedures, impacting in turn
patient satisfaction, well-being, and outcomes [2, 3]. In
the medical context, patients typically may have concerns
around anaesthesia, intrinsic intrusiveness and risks
associated with invasive procedures, and uncertainty
about outcomes [2-5]. In addition, unavoidable waiting
times can exacerbate patient anxiety in anticipation of an
invasive medical procedure [5-8]. In such circumstances,
the experience of anxiety is known to increase as the
scheduled time for the procedure approaches [9], which
may in turn lead to negative implications for procedural
outcomes and reduced patient satisfaction caused by
anxiety [3, 8]. Both pre-procedural treatment adherence
and clinical effectiveness can be impacted by negative
patient experiences and their own perceptions of health
and well-being [10]. In contrast, patient satisfaction is
enhanced by a recognition of the humanity in patients
and integration of physical, emotional, social, and spiri-
tual needs during medical care [11].

Anxiety and fertility treatment
One focus of medical care is fertility treatment, which
incorporates a range of gynaecological procedures
related to reproductive health in order to work towards
potential pregnancy. Women' undergoing gynaecologi-
cal and fertility treatments such as in vitro fertilisation
(IVF) and intrauterine insemination (IUI) procedures
may experience additional anxiety due to sensitive and
emotive factors [6, 12]. Gynaecological procedures such
as IUD insertion and removal, hysteroscopy, pap smear,
and polypectomy, are necessary for diagnosing, treating,
and maintaining reproductive health. Assisted reproduc-
tive techniques (ART) involve procedures such as IUI,
egg retrieval and embryo transfer to assist individuals
with conception. Gynaecological and fertility treatments
are often invasive and can impact patients physically and
psychologically. It is well-established that patients under-
going gynaecological procedures have personal concerns
of exposing intimate parts of the body [13, 14], self-con-
sciousness of odour [15], pain and discomfort [16], and
cleanliness [15]. Additionally, patients experience psy-
chological concerns of diagnosis [17], loss of control [3,
15], and uncertainty around outcomes [16].

Not only this, but fertility treatments have repercus-
sions on social and psychological well-being where the

! For the purpose of our study, the term “women” refers to a person with a
womb who is seeking to carry a child to term.
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effect of treatments may create or contribute to a sense
of isolation, dissonance in partner relationships, and
negative self-perception and emotions [12, 18—20]. Expe-
riencing infertility and associated treatments and soci-
etal pressures tends to predominantly affect women,
even though men may also contribute to infertility [21].
Women undergoing IVF treatments typically report
experiencing grief, anxiety, stress, and depression, espe-
cially if they have undergone multiple cycles of IVF treat-
ment without success [18-22].

Resilience is needed in the face of these challenges,
where resilience is considered the ability to dynamically
adapt and recover positively from difficulties and adver-
sity [23-25]. Lower levels of resilience and higher levels
of distress are common with women undergoing fertil-
ity treatment, and do not appear to link to higher inci-
dences of pre-existing or novel psychopathology [12, 18].
Although high anxiety could be correlated with unsuc-
cessful IVF cycles, mixed data and results leave this
unsubstantiated [26—28]. In view of existing research to
date, fertility treatments clearly have a multi-dimensional
impact on the psychological well-being of patients, as
well as general concerns and anxiety around invasive pro-
cedures [12].

Using music to address anxiety

Music is a non-pharmacological and cost-effective inter-
vention that can effectively diminish anxiety prior to
medical procedures and promote self-efficacy, even in
settings where time constraints inhibit most relaxation
methods such as day surgeries [5, 29-33]. In addition,
music has been shown to reduce anxiety and stress and
enhance the stability of circulation prior to elective cae-
sarean birth [34]. However, education and training about
the use of integrative health approaches such as music is
often lacking [35] within a context of supporting self-help
strategies by women during the perinatal period [36].
Music is seen as meeting the psychological and spiritual
needs of patients awaiting medical procedures [4] by dis-
tracting patients from their worries and concerns [32],
activating neural mechanisms that promote a sense of
well-being [30, 33], and blocking out hospital sounds in
the unfriendly clinical environment [31, 37, 38]. Specific
music therapy techniques have been used to assist with
resolving trauma after ectopic pregnancy and in the tran-
sition to motherhood [39]; and additional applications
relate to postnatal depression [40]. What constitutes
‘relaxing’ music has been defined by musical parameters
[7, 32, 41]. Relaxing music typically has a slow tempo at
60-80 beats per minute, uncomplicated and repetitive
rhythms, a consistent dynamic range that is moderate
in volume, no more than five instruments in ensemble
works, and is instrumental rather than songs with lyrics.
The mechanism of these parameters has the capacity to
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decrease sympathetic arousal and induce relaxation [30].
In addition, preferred music that is also familiar to a per-
son is most effective for relaxation [41]. This can be seen
as an association between internal locus of control and
positive outcomes for recovery, health, and well-being
[30], as related to the current medical context.

Using music with gynaecology and fertility procedures
Scant evidence exists about the use of music to address
anxiety for patients undergoing gynaecological and fer-
tility treatments; likewise, evidence about music and
pre-procedural anxiety is limited. Only two studies were
found to specifically examine the efficacy of music listen-
ing on anxiety before gynaecological procedures [7, 9]
and none were found for fertility treatments. Both stud-
ies demonstrated a significant reduction in anxiety scores
after 20 min of music listening before gynaecological sur-
gery in hospital settings. Other studies have included an
examination of the effects of music listening on anxiety
prior to gynaecological procedures [31, 42] and embryo
transfers in the context of IVF treatments [26], but
despite clear clinical advantages these studies did not
find significant research results. Further, findings on the
efficacy of music in seeking to reduce intra-procedural
anxiety present conflicting results, since the studies dem-
onstrated that music listening reduced anxiety [16, 29] or
had no significant effect [13, 14, 43, 44]. Despite debate
existing around the efficacy of music listening on reduc-
ing anxiety before and during gynaecological and fertility
procedures, music listening is seen as improving patient
satisfaction [3, 27, 43].

Substantial variations occur around the type of music
used in this context. Although most existing studies have
used predetermined music which was selected according
to musical parameters suggested for music to be ‘relax-
ing, literature suggests that self-selected music involv-
ing choice by the person concerned is the most effective
for addressing anxiety [5, 30, 42, 43]. Some studies have
incorporated personal choice into their methodologies
[37, 45]. However, in comparing self-selected preferred
music with predetermined music compilations (MUSIC
CARE), Reynaud and colleagues [7] found no signifi-
cance difference in effectiveness. MUSIC CARE is an
application consisting of music created from collabora-
tion between musicians, scientists, and music therapists
that are compiled into playlists lasting 20-minutes and
according to principles of hypnotherapy [46]. In their
intervention group, self-selected preferred musical playl-
ists were created by participants prior to hospitalization.
However, this was surprisingly no more effective than the
predetermined playlists, a result which can be explained
by the lack of education given to participants about
selecting music with known musical elements conducive
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to relaxation, where the “favourites” chosen were not
necessarily of a relaxing music character.

Non-pharmacological methods to assist with reducing
anxiety related to gynaecological and fertility procedures
have been of increasing interest in order to support posi-
tive outcomes and patient satisfaction with this cohort.
Benefits of non-pharmacological approaches to manage-
ment of anxiety include the ease of use [5, 47] absence
of side effects [7, 30], and cost-effectiveness [48]. Since
patients are known to typically have varying profiles of
anxiety [6] and unique emotional and spiritual needs
[11], music is also seen as a highly adaptable interven-
tion which can accommodate varying profiles of anxiety
[6] and the unique emotional and spiritual needs [11]
of patients to obtain maximum satisfaction and clini-
cal effectiveness. Taken together, our extensive literature
review combines clinical research and theoretical evi-
dence to suggest that music is an effective intervention
for addressing pre-procedural anxiety related to gynae-
cological and fertility procedures. Our current study is
the first to examine the efficacy of music to reduce pre-
procedural anxiety in gynaecological and fertility treat-
ment settings in Australia, hypothesizing that listening
to music will reduce pre-procedural anxiety for these
women.

Method

Our mixed methods study with a primary outcome
of validated anxiety measures was implemented with
patients attending a scheduled appointment with a one
gynaecologist/ fertility specialist in Sydney, Austra-
lia. This occurred in the treatment setting in an office
appointment or day surgery where participants were pro-
vided with music before their procedure, and all recruits
completed questionnaires to measure anxiety before and
after the music intervention. Additionally, all participants
completed project-specific questionnaires before and
after their procedure. Ethics approval for this study was
obtained through Western Sydney University and Genea
Australia (Clinical Trial Number: H13273), and informed
written consent was obtained from all participants prior
to their procedure.

Participants

Inclusion criteria were all patients of the medical spe-
cialist attending a scheduled appointment who were
over the age of 18 and had a good command of English.
Patients were excluded if they had: (a) severe hearing loss
or speech impairment, (b) severe cognitive impairment,
(c) severe mental health diagnosis, (d) pregnancy, and (e)
poor command of written and spoken English. Patients
were recruited through the medical specialist during a
consultation prior to their scheduled gynaecology or fer-
tility procedure, as an arms-length recruitment process.
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Materials

Questionnaires

The primary outcome measure of this study was the
State Trait Anxiety Inventory Short Form (STAI-6) to
measure state anxiety. The STAI is a standardised tool
for measuring anxiety in research and the short form
has been validated for use where with a reliability coef-
ficient of (Cronbach’s alpha) a=0.82 [49] The total score
acquired from the STAI-6 typically ranges between 20
and 80, where a higher score corresponds with higher
anxiety. The STAI-6 was chosen to accommodate time
constraints in day surgery and fertility clinic settings.
Participants completed the STAI validated assessment
tool both before and after the music intervention.

All participants completed project-specific pre-proce-
dural and post-procedural questionnaires encompassing
both qualitative and quantitative data which could be
analysed within this mixed method study. The pre-proce-
dural questionnaire collected information about age and
medication through short-answer response. Participants
indicated the type of procedure they were attending and
what aspects of the procedure worried them by select-
ing from options provided or providing a short-answer
response. A 10-point and 5-point Likert scale was used
in the questionnaire to assess anticipated pain and level
of worry about the procedure, respectively. A 5-point
Likert scale was additionally used to collect information
on frequency of everyday music listening and personal
use of music to address feelings, anxiety, and relaxation.

The Music Star (Lund et al., 2016).
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Fig. 1 Music star iPad application
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Participants selected preferred genres of music for every-
day listening and for relaxation by selecting from options
provided, with opportunity to list their three favourite
pieces of music using short-answer response. The post-
procedural follow-up questionnaire reflected on par-
ticipant experiences of how painful the procedure was
and of experiences of the music intervention in terms of
assisting with relaxation and reducing anxieties about
the procedure, using a 10-point and 5-point Likert scale,
respectively Participants were additionally asked whether
they would recommend music listening before a proce-
dure to a friend by selecting true or false, and were asked
to provide a long-answer explanation for their choice.
Finally, participants were asked to describe the music
they selected for their procedure, including the genres,
artists and names of songs, and share further comments
about the use of music before their procedure through
long-answer response.

Music and music equipment

For the intervention in this study, a digital application
called ‘Music Star’ available on iPad was selected [46].
The ‘Music Star’ is designed by professional music thera-
pists in Denmark and enables participants to self-select
music from 14 genre options within a colour-coded pro-
cess on a specialised iPad application (see Fig. 1). This
application was developed to promote use of music as
“a ‘friend’ accompanying [patients] through the hospital
stay” (46 p.58), assisting with coping and maintaining

Labelled Music Star guide, from current study

I Jack Johnson
s Quiet

ambient
electro
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emotional well-being. The Music Star has been previ-
ously used in mental health research with patients in
the psychiatric ward of Aalborg University Hospital,
Denmark, and also to reduce the negative symptoms of
schizophrenia [50] and to improve sleep quality related
to depression [51, 52]. The ‘Music Star’ orders playl-
ists according to musical complexity via a colour-coded
“Star” graphic; playlists consist of instrumental music,
Jack Johnson, electronic music, and nature sounds. Playl-
ists were created according to theoretical and empirical
research in music medicine and music therapy by music
therapists [46, 53]. In the current study, participants were
provided with the Music Star iPad, headphones, and
a printed diagram of the Star with simple text labels to
suggest the type of music within each element of the star
graphic.

Procedure

Patients were screened for study eligibility and recruited
during attendance for treatment with the medical special-
ist, where they were provided with flyers and additional
information. Eligible participants then gave informed
consent and completed the project-specific question-
naires. The STAI-6 was administered by a research assis-
tant before and after the music intervention at the day
surgery and by the medical specialist in the office and
fertility clinic settings. Questions in the project-specific
post-procedural questionnaire were answered by partici-
pants during a standard follow-up phone call.

Data analysis

Quantitative data were analysed in the Statistical Package
for Social Science (SPSS) version 28 [54]. Any incomplete
surveys were excluded due to missing data. Dependent
t-tests were used to assess any differences in pre and post
surveys and Spearman’s correlations were used to assess
any associations or relationships between variables.
Qualitative data were coded, categorised and grouped, in
line with standard thematic analysis processes [55].

Results

A total of 91 patients of the medical specialist were
invited to participate in this study. While 44 participants
engaged in research activity, only 41 sets of data were
complete with three participants being excluded due to
missing data. Some initially interested patients dropped
out of the study when they opted for the public health
system instead of their procedure being performed by

Table 1 STAl scores

Pre-intervention Post-intervention Difference
Median 4545 3325 12.20
SD 10.56 8.80 1.76
Range 20.00-63.33 20.00-50.00 0-13.33
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a the medical specialist involved in this project. Of the
44 participants, 23 were day surgery patients, 3 were
office procedure patients, and 15 were fertility treatment
patients. Study participants ranged between the age of
18-72 and the mean age was 35.61 years (SD =9.50).

Pre-procedural information

Participants reported attending a scheduled appointment
for intrauterine device (IUD) insertion (26%), hysteros-
copy (22%), egg retrieval (15%), embryo transfer (11%),
pap smear (9%), intrauterine insemination (IUI) (7%),
polypectomy (7%), and IUD removal (4%). Of the 41 par-
ticipants, five (12%) attended a scheduled appointment
for more than one procedure and five had taken pre-pro-
cedural pharmacological anxiolytics. Prior to their pro-
cedure, the majority of participants (83%) reported being
worried, with more than half being slightly worried (56%)
and almost a quarter being worried (22%), and a small
amount reporting being very worried (5%). Less than
one-fifth were not worried at all (17%). Factors reported
as causing concern for participants were pain/discomfort
(35%), uncertainty (25%), invasion of body (15%), loss of
control (10%), past experiences (6%), after-care (5%), and
undressing (2%).

Effect on music on anxiety

Immediately prior to the music intervention, baseline
STAI scores ranged from 20 to 63.33 with a mean score
of 45.45 (SD=10.56), signifying high anxiety’. In con-
trast, post-intervention STAI scores ranged from 20
to 50 with a mean score of 33.25 (SD =8.80), signifying
low anxiety, as noted in Table 1. From this, it is clear that
there was a higher level of anxiety in the pre-music inter-
vention in comparison to the post-music intervention
(t (41)=9.1, p<.001. On average, participants appeared
to have experienced significantly greater anxiety before
music intervention (M=44.96, SE=1.6), than to post
scores after music intervention (M=33.25, SE=1.33,
(t (41)=9.1, p<.001, r=.82). This is a highly significant
finding p<.001 and the effect size is large (r=.82) and
so represents a substantive finding. Therefore, our pri-
mary outcome measure of the STAI strongly suggests a
significant relationship between and reducing anxiety for
women awaiting gynaecological and fertility procedures.

Music intervention

In the post-intervention questionnaire, participants were
asked to report on the effect that music had on relaxing
before the procedure, and on forgetting about their wor-
ries. Of the 41 participants, 37 agreed or strongly agreed
that the music helped them relax before the procedure,

2 Within the STAI Scale: “no or low anxiety” (20-37), “moderate anxiety”
(38-44), and “high anxiety” (45-80).
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World

Other

0% 5%

General Preferred Music

Fig. 2 General preferred music compared to preferred music for relaxation

Table 2 Spearman’s correlations between music and relaxation

10%

15% 20% 25%

m Preferred Music for Relaxation

Spearman’s Rho Daily life listen to music

When anxious listen to music

Listening to music helps me to relax

Daily life listen to music 1.000 0.817* 0.504*
When anxious listen to music 0.817% 1.000 0.741*
Listening to music helps me to relax 0.504% 0.741* 1.000

*All values p <.01, 2-tailed

whilst four were neutral. The majority of the participants
(75%) agreed or strongly agreed that the music helped
them forget about their worries; however, just over a
quarter were neutral and two participants strongly dis-
agreed. All participants (100%) reported that they would
recommend listening to music before a procedure to a
friend.

Music for relaxation

The personal context of music typically used by each of
the women was explored in both pre-intervention and
post-intervention questionnaires. The majority of our
respondents indicated that they deliberately listened to
music when they felt anxious: sometimes, most of the
time or all of the time (88%). Conversely, only five partici-
pants reported that they would rarely use music for this
purpose. The majority of participants also reported that
music helped them relax: sometimes, most of the time or
all of the time (95%), with only two participants reporting
that this was rarely the case for them.

Preprocedural information gained prior to the music
intervention indicated that women had a general pref-
erence of pop music (19%), followed by hip hop/
rhythm&blues (14%), classical (11%) and rock (10%).
However, when choosing music for relaxation in our

study, women reported a preference for classical music?
(23%), followed by other (14%) followed by pop (12%).
‘Other’” was identified by participants as “meditation” and
“spa music” as well as other types of music described as
‘chill out session’ and ‘old time! These results suggested
changes in preference related to understanding of the
role of the music; these differences are depicted in Fig. 2.

Participant uses of music
To explore associations or relationships between music
and relaxation, Spearman’s correlation coefficients were
calculated (n=41). All correlations were viewed and
those associations with the highest correlations, that
is, those with an rho value of more than 0.40, and those
that were statistically significant (p <.01, two-tailed) were
deemed as the most important for women experiencing
relaxation with music. We were interested in associations
between listening to music in everyday life, listening to
music when anxious, and perceptions of music helping
with relaxation. Table 2 demonstrates these associations.
We found that listening to music when anxious was
positively associated with listening to music in daily life
(r=.817, p<.01, 95%CI -0.675-0.901). Not only this,
but listening to music helping participants to relax was

3 For clarification, the term ‘classical’ (small-c) music refers to Western art
music and is distinct from music specifically from the 18th century known
as ‘Classical music’ (big-C) [56].
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Table 3 Spearman’s correlations between music and forgetting worries prior to surgery

Spearman’s Rho

Music helped me relax pre procedure

Music helped me forget my worries

1.000
0.539

Music helped me relax pre procedure
Music helped me forget my worries

0.539
1.000

*All values p<.01, 2-tailed

positively associated with listening to music in daily life
(r=.504, p<.01, 95%CI -0.223-0.707). If the person was
anxious and listened to music, this was positively asso-
ciated with relaxation when listening to music (r=.741,
p<.01,95%CI - 0.555-0.856).

Spearman’s correlation coefficients were also calculated
for 41 women to allow certain associations or relation-
ships between music and helping women to forget their
anxieties as well as prior to surgery, as demonstrated
in Table 3. Music helping them to relax pre procedure
was positively associated with listening to music help-
ing to forget their worries (r=.539, p<.01, 95%CI
-0.268-0.730).

Understanding the role of music with pre-procedural
anxiety

Thematic analysis of the qualitative data suggested a role
for music as both distraction and focus, assisting with
calming and relaxation, and should be used as much
or as long as possible before procedures. Participants
expressed a mostly positive emotional view of the use of
music, with examples responses as follows:

+ “It was distracting, calming and pleasant” (day
surgery).

+ “Music is an important distraction and it takes you
places” (day surgery).

+ “It helps slow the brain and stop over-thinking”
(fertility clinic).

+ “Soundscapes are particularly good as they can
transport you to another place and help slow
breathing” (fertility clinic).

Additionally, the effects of music with nature sounds
involving water led to reports of further distress with a
woman having a full bladder (needed for ultrasound
diagnostics) and was reported to increase anxiety for
this woman. Therefore, the medical specialist noted that
music containing sounds suggesting water must be used
with caution in circumstances were patients have a full

bladder.

Discussion

This study aimed to investigate the capacity of music to
reduce pre-procedural anxiety for patients undergoing
gynaecological and fertility treatments in Australia. In
particular, the study examined the prevalence of anxi-
ety, contributing factors, and the effectiveness of music

on addressing anxiety as indicated by self-report and
validated evaluation measures. Our findings showed sig-
nificantly lower pre-procedural anxiety following music
intervention, suggesting a relationship between anxi-
ety and music listening in this clinical setting. This was
demonstrated by a reduction in anxiety levels from ‘high’
to ‘no/low’ anxiety based on mean STAI scores after the
music intervention. Not only this, but study participants
saw music as an acceptable intervention, as indicated by
100% of participants who would recommend listening to
music to a friend in order to address pre-procedural anxi-
ety. The distracting and focusing nature of music which
can take a person’s attention out of the current environ-
ment and at the same time influence the calming of phys-
iological measures such as breathing were well noted by
qualitative data responses.

Both the quantitative and qualitative findings dem-
onstrate the benefits of using music therapeutically to
reduce anxiety in daily life and prior to experiencing
fertility and gynaecological procedures. In particular,
women’s anxiety levels were significantly reduced post
procedure following the intervention of music therapy in
comparison to their anxiety levels pre procedure. We sug-
gest that the therapeutic use of music is a safe nonphar-
macological technique that can promote relaxation for
women in both in their daily lives and when experiencing
medical procedures such as those relating to gynaecol-
ogy and fertility treatment. Many of the women reported
already spontaneously using music for relaxation and
reduction of their anxieties during fertility-related proce-
dures, and more could be done with education about the
breadth of techniques they could use, to help themselves
using music.

Clearly, more research is needed in this area. Only two
other studies in recent years have examined the posi-
tive effect of music in reduction of anxiety levels prior
to gynaecological procedures [7, 9], both from the USA.
Our study adds to this small body of work with our study
taking place in Australia to further justify the importance
of incorporating music both into everyday life and sur-
rounding the experience of medical procedures. Our
study also found that when women are anxious, this is
negatively associated with listening to music, which reso-
nates with women finding solace in listening to music and
forgetting their anxieties. This aligns with the findings of
other studies, showing that the simple act of listening to
music decreases anxiety [57, 58]. One study found that
women experienced higher levels of anxiety than men,
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which further supports the importance of music for
women undergoing medical procedures, but they also
found no differences in levels of anxiety when listening to
music, which contrasts with the significant results of our
current study [59]. An interesting finding of our study is
that although pre-procedural anxiety in gynaecological
and fertility settings is well-documented, researchers in
this study were still surprised at the very high levels of
anxiety in patients prior to procedures, as determined by
baseline STAI scores. Our study strengthens and extends
existing knowledge about factors that induce pre-proce-
dural anxiety for women, including perceptions of inva-
sion of body and loss of control.

The element of choice is essential for both patient satis-
faction and for the use of music for relaxation. Using self-
selected music via a music therapist developed digital
application (the Music Star) is unique. No other studies
that examined the use of music in gynaecological and fer-
tility settings engaged with music therapists; in contrast
‘music experts’ [9] and a ‘musicologist’ [26] select music
for studies, with other studies providing no information
about how they selected the music used. One study also
used MUSIC CARE [7].

We note the inherent challenges with naming musi-
cal genres, for example the colloquial term “classical” to
refer to Western art music — bearing in mind that there
are classical musical traditions within many cultures
and societies such as those stemming from India and
China. Likewise, the definition of “ambient” music can
be interpreted as referring to gentle and slow electronic
music with no distinct beat or sounds from nature such
as whale sounds. As noted earlier, any music and nature
sounds that involve water must be used with caution in
circumstances were patients have full bladders, such as
before procedures requiring ultrasound scanning.

Innovations, strengths and limitations

Our study is the first published evidence to examine
the relationship of music listening as an intervention to
reduce anxiety before gynaecological and fertility pro-
cedures. By focusing on broad-based gynaecological
and fertility procedures, we have found that using music
showed a strong relationship to reducing anxiety inde-
pendent of the specific procedure undergone by the
women.

Although our sample size was considerable (N=41), it
was not large, and each person served as their own con-
trol rather than a formal control group. Additionally, the
amount of time that participants listened to the music
varied between participants, due to systems and pro-
cesses in relation to the nature of waiting in day surgery.
The effects of each woman potentially having multiple
procedures across a considerable period of time (weeks/
months/years) is not accounted for in our study and may
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have influenced the reported experiences of women.
Also, the participants of this study underwent procedures
of varying grades of complications creating heterogene-
ity of treatment effects that were not evaluated within
the scope of this study. Thus, future studies will benefit
from additional statistical analysis to identify which clini-
cal cases would most benefit from music intervention
within this context [60]. The type and style of music used
via the Music Star was ostensibly “Western” in nature
which may have been a factor for participants from cul-
turally and linguistically diverse communities. However,
we note that Reynaud and colleagues [7] did not find sig-
nificant differences between participants who had cul-
turally appropriate songs on their playlists versus those
who did not. Future studies may also choose to include
biomarkers of stress/anxiety, patient satisfaction ques-
tionnaires, and noise-cancelling headphones. Variations
existed about how long before and after the pre and post
questionnaires were administered, and the participants’
feelings may have changed during antecedent and subse-
quent time periods for a range of factors, including influ-
ences of memory and prior experiences.

Unlike many studies, we sought to understand the
role of music in the life of each woman, and to factor in
personal choice and preferences, the latter of which are
known to influence the relaxation response. The relation-
ships found within the statistical analyses provide inter-
esting detail about associations between music choices
and the purpose of music in reducing anxiety and sup-
porting relaxation, suggesting that supporting women
with reflecting on their music choices for anxiety man-
agement via relevant experiences and educational initia-
tives may be a fertile area for future development.

Final thoughts

This project forms stage one of a three-phase approach
to meeting the needs of women undergoing gynaeco-
logical and fertility treatments, by using music to address
anxiety and promote relaxation. This study has identified
and explored the nature of experiences of the women and
their existing use of music, noting that experiences and
education may even further enhance self-empowerment
strategies by women in order to reduce anxiety using
music as planned for the next phase of this overarching
study aimed at women during this complex treatment
phase of their life.

Acknowledgements

Grateful thanks are offered to the women who volunteered as participants
in this study for their openness and engagement in the project. In addition,
we thank the Music Star team for their information and support, especially
Lars Rye Bertelsen, and administrative staff linked to the specific treatment
locations of this project.



Short et al. BMC Complementary Medicine and Therapies

Author contributions

AS, NA & GC contributed to the conception, design, and data acquisition of
this study. AS, NA, GC and VS contributed to analysis, interpretation, drafting
and revisions of the work. All authors approved the submitted version and
agreed to be accountable for ensuring the integrity and accuracy of the work.

Funding

Financial support for this project was received from Western Sydney University
under the School of Humanities and Communications Arts Collaboration
Grants (2019) and Research Support Funding (2021), both of which were
internal competitive processes.

Data availability
All data generated or analysed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate

Together with my colleagues Dr Natasha Andreadis, Ms Geena Cheung,
and Associate Professor Virginia Stulz, we confirm that Ethical Approval was
granted for the Study as a scientific research study. This Ethical Approval
was granted by the Human Research Ethics Committee of Western Sydney
University, with the approval number of H13273 on 6 June, 2019.

Consent for publication
Consent for publication was given as per the Human Research Ethics approval
and consent process.

Competing interests
The authors declare no competing interests.

Received: 18 October 2023 / Accepted: 19 December 2024
Published online: 06 March 2025

References

1. Australian Bureau of Statistics. National study of mental health and wellbeing,
2020-22. [Internet] 2023 [cited 2023 Oct 12]; Available from: https://www.abs.
gov.au/statistics/health/mental-health/national-study-mental-health-and-we
llbeing/latest-release

2. AustH, Eberhart L, Sturm T, Schuster M, Nestoriuc Y, Brehm F, Riisch D. A
cross-sectional study on preoperative anxiety in adults. J Psychosom Res.
2018;111:133-9.

3. Gambadauro P, Navaratnarajah R, Carli V. Anxiety at outpatient hysteroscopy.
Gynecol Surg. 2015;12:189-96.

4. Bradt J, Dileo C, Shim M. Music interventions for preoperative anxiety.
Cochrane Database Syst Rev. 2013;6:CD006908.

5. Cooke M, Chaboyer W, Schluter P, Hiratos M. The effect of music on preopera-
tive anxiety in day surgery. J Adv Nurs. 2005;52(1):47-55.

6.  CarrE, Brockbank K, Allen S, Strike P. Patterns and frequency of anxiety in
women undergoing gynaecological surgery. J Clin Nurs. 2006;15(3):341-52.

7. Reynaud D, Bouscaren N, Lenclume V, Boukerrou M. Comparing the effects
of self-selected music versus predetermined music on patient anxiety prior
to gynaecological surgery: the MUANX randomized controlled trial. Trials.
2021;22(535).

8. Vitale SG, Caruso S, Ciebiera M, Torok P, Tesarik J, Vilos GA, Cholkeri-Singh A,
Gulino FA, Kamath MS, Cianci A. Management of anxiety and pain perception
in women undergoing office hysteroscopy: a systematic review. Arch Gyne-
col Obstet. 2020;301:885-94.

9. Labrague L, McEnroe-Petitte D. Influence of music on preoperative anxiety
and physiologic parameters in women undergoing gynecologic surgery. Clin
Nurs Res. 2016;25(2):157-73.

10.  Doyle C, Lennox L, Bell D. A systematic review of evidence on the links
between patient experience and clinical safety and effectiveness. BMJ Open.
2013;3:2001570.

11. Oben P.Understanding the patient experience: a conceptual framework. J
Patient Exp. 2020;7(6):906-10.

(2025) 25:91

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

Page 9 of 10

Turner K, Reynolds-May MF, Zitek EM, Tisdale RL, Carlisle AB, Westphal LM.
Stress and anxiety scores in first and repeat IVF cycles: a pilot study. PLoS
ONE. 2013;8(5):e63743.

Aktas D, Kumas MB, Odabasioglu BS, Kaya A. Effect of a special examination
gown and nature-based sounds on anxiety in women undergoing gyneco-
logical examination. Clin Nurs Res. 2018;27(5):521-39.

Kocabas P, Khorshid L. A comparison of the effects of a special gynaecologi-
cal garment and music in reducing the anxiety related to gynaecological
examination. J Clin Nurs. 2012;2(5-6):791-9.

Laughlin DJ, Strelow B, Fellows N, Kelsey E, Peters S, Stevens J, Tweedy J.
Addressing anxiety and fear during the female pelvic examination. J Prim
Care Community Health. 2021;12:1-5.

Chan, Lee P.Ng T, Ngan H, Wong L. The use of music to reduce anxiety

for patients undergoing colposcopy: a randomized trial. Gynecol Oncol.
2003;91(1):213-7.

Rugova A, Yang LC, Westbay L, Pham TT. Quantifying anxiety in women at
initial gynaecology visit. Am J Obstet Gynecol. 2020,5812:62.

Greil AL, Slauson-Blevins K, McQuillan J. The experience of infertility: a review
of recent literature. Sociol Health Ilin. 2010;32(1):140-62.

Verhaak CM, Smeenk JMJ, Eugster A, van Minnen A, Kremer JAM, Kraaimaat
FW. Stress and marital satisfaction among women before and after their first
cycle of in vitro fertilization and intracytoplasmic sperm injection. Fertil Steril.
2001;76(3):525-31.

Malina A, Pooley JA. Psychological consequences of IVK fertilization — review
of research. Ann Agric Environ Med. 2017;24(4):554-8.

Gozuyesil E, Yikar SK, Nazik E. An analysis of the anxiety and hopeless-

ness levels of women during IVF-ET treatment. Perspect Psychiatr Care.
2020;56(2):338-46.

Yang C, Minis E, Grill EA, Constantini-Ferrando MF. What predicts anxiety in
IVF patients? ASRM Abstracts. 2018;110(4):e152.

Ferreira RJ, Buttell F, Cannon C. COVID-19: Immediate predictors of Individual
Resilience. Sustainability. 2021;12(16):6495.

Fullerton DJ, Zhang LM, Kleitman S. An integrative process model of resil-
ience in an academic context: resilience resources, coping strategies, and
positive adaptation. PLoS ONE. 2021;16(2):¢0246000.

Herrman H, Stewart DE, Diaz-Granados N, Berger EL, Jackson B, Yuen T. What
is resilience? Can J Psychiatry. 2011,56(5):258-65.

Aba YA, Avci D, Guzel Y, Ozcelik SK, Gurtekin B. Effect of music therapy on the
anxiety levels and pregnancy rate of women undergoing in vitro fertilization-
embryo transfer: a randomized controlled trial. Appl Nurs Res. 2017;36:19-24.
Mahmoud MY, Labib K, Sileem SA, Mustafa FA, Hamed WM, Elhamid AA, Saleh
DM, Alanwar A, Riad AAM, Abdelhakim AM, Abbas AM, Mohammed HM.
The impact of music therapy on anxiety and pregnancy rate among infertile
women undergoing assisted reproductive technologies: a systematic review
and meta-analysis. J Psychosom Obstet Gynecol. 2021;43(2):205-13.

Smeenk JMJ, Verhaak CM, Eugster A, van Minnen A, Zielhuis GA, Braat DDM.
The effective of anxiety and depression on the outcome of in-vitro fertiliza-
tion. Hum Reprod. 2001;16(7):1420-3.

Angioli R, De Cicco Nardone C, Plotti F, Cafa E, Dugo N, Damiani P, Ricciardi

R, Linciano F, Terranova C. Use of music to reduce anxiety during office
hysteroscopy: prospective randomized trial. J Minim Invasive Gynecol.
2014;21(3):454-9.

Chanda ML, Levitin DJ. The neurochemistry of music. Trends Cogn Sci.
2013;17(4):179-93.

Johnson B, Raymond S, Goss J. Perioperative music or headsets to decrease
anxiety. J Perianesth Nurs. 2012;27(3):146-54.

Nilsson U. The anxiety- and pain-reducing effects of music interventions: a
systematic review. Aorn J. 2008;87(4).

Ni CH, Tsai WH, Lee LM, Kao CC, Chen YC. Minimising preoperative anxiety
with music for day surgery patients: a randomised clinical trial. J Clin Nurs.
2011;21:620-5.

LiY, Dong Y. Preoperative music intervention for patients undergoing cesar-
ean delivery. Int J Gynecol Obstet. 2012;119(1):81-3.

Mollart L, StulzV, Foureur M. Midwives knowledge and education/training in
complementary and alternative medicine (CAM): a national survey. Comple-
ment Ther Clin Pract. 2021;45:101473.

Mollart L, SkinnerV, Adams J, Foureur M. Midwives' personal use of comple-
mentary and alternative medicine (CAM) influences their recommendations
to women experiencing a post-date pregnancy. Women Birth. 2018;31:44-51.
Short A, Ahern N. Evaluation of a systematic development process: relaxing
music for the emergency department. Aust J Music Ther. 2009,20:3-28.


https://www.abs.gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release
https://www.abs.gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release
https://www.abs.gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release

Short et al. BMC Complementary Medicine and Therapies

38.

39.

40.

42.

43.

44,

45.

46.
47.

48.

49.

50.

Short AE, Ahern N, Holdgate A, Morris J, Sidhu B. Using music to reduce noise
stress of patients in the emergency department. Music Med. 2010;2(4):201-7.
Short A. Reframing motherhood within a Jungian approach to Snow White:
A research case study using Guided Imagery and Music (GIM) [Internet]. In:
Azzone P, editor. The wounds of our mother psychoanalysis: New models for
a psychoanalysis in crisis. InTech Open Access; 2023. [cited 2023 Jan 20] Avail-
able from: https://www.intechopen.com/online-first/85589. London: UK.
Patch M, Short A. Addressing the ‘Baby blues": developing a music therapy
model for prevention and treatment of postpartum depression. Aust J Music
Ther. 2022;33(2):82-90.

Tan X, Yowler C, Super DM, Fratianne RB. The interplay of preference, familiar-
ity and psychophysical properties in defining relaxation music. J Music Ther.
2012;49(2):150-79.

Hilal Z, Alici F, Tempfer CB, Rath K, Nar K, Rezniczek G. Mozart for reducing
patient anxiety during colposcopy. Obstet Gynecol. 2018;132(4):1049-55.
Cheung CWC, Yee AWW, Chan PS, Saravelos SH, Cheung JPW, Cheung LP,
Kong GWS, Li T. The impact of music therapy on pain and stress reduction
during oocyte retrieval - a randomized controlled trial. Reprod Biomed.
2018;37(2):145-52.

Mak N, Reinders |, Slockers S, Westen E, Maas J, Bongers M. The effect of
music in gynaecological office procedures on pain, anxiety and satisfaction: a
randomized controlled trial. Gynecolog Surg. 2017;14(1):14.

Heiderscheit A, Chlan L, Donley K. Instituting a music listening intervention
for critically ill patients receiving mechanical ventilation: exemplars from two
patient cases. Music Med. 2011;3(4):239-46.

Music Care. (n.d.) Company. Retrieved May 23. 2024, from https://www.music.
care/en/company.html

Lund HN, Bertelsen LR, Bonde LO. Sound and music interventions in psychia-
try at Aalborg University Hospital. Sound Eff. 2016,6(1):48-68.

Chlan LL, Heiderscheit A, Skaar DJ, Neidecker MJ. Economic evaluation of a
patient-directed music intervention for ICU patients receiving mechanical
ventilatory support. Crit Care Med. 2018;46(9):1430-5.

Marteau TM, Bekker H. The development of a six-item short-form of the state
scale of the Spielberger state-trait anxiety inventory (STAI). Br J Clin Psychol.
1992;31(3):301-6.

Pedersen IN, Bonde LO, Hannibal NJ, Nielsen J, Aagaard J, Gold C, Bertelsen
LR, Jensen SB, Nielsen RE. Music therapy vs. music listening for negative

(2025) 25:91

51.

52.
53.
54.
55.
56.

57.

58.

59.

60.

Page 10 of 10

symptoms in schizophrenia: Randomized, controlled, assessor- and patient-
blinded trial. Front Psychol. 2021;12:738810.

Lund HN, Pedersen IN, Johnsen SP, Heymann-Szlachcinska AM, Tuszewska

M, Bizik G, Larsen JI, Kulhay E, Larsen A, Grenbech B, @stermark H, Borup H,
Valentin JB, Mainz J. Music to improve sleep quality in adults with depression-
related insomnia (MUSTAFI): study protocol for a randomized controlled trial.
Trials. 2020;21(1):305.

Lund HN, Hannibal N, Mainz J, MacDonald R, Pedersen IN. Music, sleep, and
depression: an interview study. Psychol Music. 2022;50(3):830-48.

Bonde LO, Theorell T. Music and public health: a nordic perspective. Charn,
Switzerland: Springer; 2018.

IBM Corp. SPSS statistics for Windows. Version 28.0. Armonk. NY: IBM Corp;
2021,

Braun 'V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77-101.

Cook N. Music: a very short introduction. 2nd ed. Oxford University Press.
2021,

Cakmak O, Cimen S, Tarhan H, Ekin RG, Akarken |, Ulker V, Celik O, Yucel C, Kisa
E, Ergani B, Cetin T, Kozacioglu Z. Listening to music during shock wave litho-
tripsy decreases anxiety, pain, and dissatisfaction: a randomized controlled
study. Wien Klin Wochenschr. 2017;129(19-20):687-91.

Jeppesen E, Pedersen CM, Larsen KR, Walsted ES, Rehl A, Ehrenreich J,
Schnoor S, Backer V. Listening to music prior bronchoscopy reduces anxiety —
arandomised controlled trial. Eur Clin Respir J. 2019,6(1):1583517.

Shim JS, Chae JY, Kang SG, Park JY, Bae JH, Kang SH, Park HS, Moon DG, Cheon
J, Lee JG, Kim JJ, Oh MM. Can listening to music decrease pain, anxiety, and
stress during a urodynamic study? A randomized prospective trial focusing
on gender differences. Urology. 2017;104:59-63.

Gabler NB, Duan N, Liao D, Elmore JG, Ganiats TG, Kravitz RL. Dealing with
heterogeneity of treatment effects: is the literature up to the challenge? Tri-
als. 2009;10(43):1-12. https://doi.org/10.1186/1745-6215-10-43.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.intechopen.com/online-first/85589
https://www.music.care/en/company.html
https://www.music.care/en/company.html
https://doi.org/10.1186/1745-6215-10-43

	﻿Evaluating the therapeutic use of music to address anxiety for women undergoing gynaecological and fertility treatments
	﻿Abstract
	﻿Introduction
	﻿Anxiety and fertility treatment
	﻿Using music to address anxiety
	﻿Using music with gynaecology and fertility procedures

	﻿Method
	﻿Participants
	﻿Materials
	﻿Questionnaires
	﻿Music and music equipment


	﻿Procedure
	﻿Data analysis
	﻿Results
	﻿Pre-procedural information
	﻿Effect on music on anxiety
	﻿Music intervention
	﻿Music for relaxation
	﻿Participant uses of music
	﻿Understanding the role of music with pre-procedural anxiety

	﻿Discussion
	﻿Innovations, strengths and limitations

	﻿Final thoughts
	﻿References


