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N G ke W N

Abstract: Preoperative anxiety affects approximately 80% of adult patients; thus, iden-
tifying patients with excessive anxiety and implementing appropriate interventions can
significantly reduce the risk of deterioration during the perioperative period. This narra-
tive review presents current knowledge about pharmacological and nonpharmacological
methods for reducing preoperative anxiety. Commonly used pharmacological options
include benzodiazepines, ketamine, or fentanyl. Antidepressants have also been shown to
be effective in alleviating symptoms, but they typically require four weeks to take effect.
Establishment of supportive relationships with medical staff to help patients express their
feelings have been shown to have a positive impact on anxiety reduction. Other nonphar-
macological methods include the provision of information through informed consent forms,
video materials, virtual reality, or the use of psychotherapeutic interventions such as breath-
ing techniques, music therapy, or cognitive-behavioural therapy. Some studies suggest
that essential oils may have a role in reducing perioperative anxiety. Nonpharmacological
interventions can be used in patients of different ages. An increasing number of researchers
advocate for a holistic approach that integrates less invasive and cost-effective interventions
with conventional medicine. While various interventions have been proposed to manage
preoperative anxiety, more research is needed to establish the most effective and feasible
interventions for different patient populations.
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1. Introduction

Anxiety is a physiological state characterized by apprehension of a potential danger
or misfortune that might occur in the future. Some degree of anxiety is a natural reaction
to unpredictable and potentially threatening situations typical of the preoperative period.
However, excessive anxiety may disrupt the postoperative course, causing an increased
number of complications, such as nausea, vomiting, and impaired wound healing. Addi-
tionally, excessive anxiety may increase the intensity of postoperative pain and prolong
the duration of hospitalization [1]. It is assumed that reducing anxiety may contribute to
improving a patient’s cognitive ability and have a positive effect on the processes of under-
standing and remembering postoperative recommendations [2]. Notably, statistics indicate
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that 80% of adult patients experience preoperative anxiety, underscoring the prevalence
and significance of this issue in the healthcare landscape [3]. The incidence of anxiety before
the procedure depends mainly on age, sex, level of education, previous experience, marital
status, and the type of surgery and anesthesia [4]. The most common causes of preoperative
anxiety include waiting for surgery, concern about surgical outcomes, separation from
family members, the anticipation of postoperative pain, the loss of independence, and the
fear of surgery and death (Figure 1) [5]. Excessive anxiety before surgery is considered to
constitute a heavy financial burden on the health care system [6]. These costs are believed to
be the result of prolonged hospital stays and increased medication requirements. Therefore,
reducing preoperative anxiety appears to be essential. Currently available methods used
to mitigate anxiety before surgery can be classified as pharmacological and nonpharma-
cological methods. The former involves the administration of sedative and anti-anxiety
drugs, whereas the latter involves education and relaxation techniques. Numerous studies
have confirmed that appropriate intervention or treatment for preoperative anxiety may
contribute to reducing the incidence of postoperative adverse events. The aim of our review
was to systematize and present current pharmacological and nonpharmacological methods
for reducing preoperative anxiety.
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Figure 1. Development of perioperative anxiety [7].

2. Methodology

This study was performed as a narrative literature review, aimed to comprehensively
gather and summarize the available information on the pharmacologic and nonpharmaco-
logic treatments for preoperative anxiety. Relevant articles were identified through PubMed
and Google Scholar search engines using the key terms [informed consent or psychotherapy
or verbal communication or educational videos or music or aromatherapy or massage or
pharmacology] AND anxiety AND surgery. The search included articles published in
English over the last five years. Exclusion criteria were as follows: reviews, meta-analyses,
books, documents, and publications not written in English. After analyzing the articles,
we presented the most important information on the following methods: informed con-
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sent process, psychotherapy, verbal communication, educational videos, music therapy,
aromatherapy, massage, and pharmacological intervention.

The information on pharmacological interventions was supplemented by academic
knowledge derived from established guidelines and reference materials, as well as the
expertise of the authors.

3. Pharmacologic and Nonpharmacologic Treatments for
Preoperative Anxiety

A total of 76 studies was selected for inclusion in this review, providing insights into
approaches for managing preoperative anxiety. These works examined the effectiveness of
both pharmacologic and nonpharmacologic interventions. To ensure clarity, the findings
were organized into subsections that address each method in detail.

3.1. Informed Consent

We would like to draw attention to the fact that informed consent not only consists
of signing a document but is a comprehensive process. It includes contact with a doctor,
patient education, providing information about surgical procedures, and giving patients
the opportunity to ask questions. The obtained data indicate that patients” anxiety levels
may be decreased by completing the informed consent process before surgical procedures.
It is well known that a lack of information or insufficient information about medical
interventions is associated with increased levels of anxiety. Interestingly, insufficient
information and also excess information may contribute to increased patient anxiety [8].
These discrepancies can be explained by disparate patient attitudes towards obtaining
information. Vigilant patients experience lower levels of anxiety if they are given as much
information as possible, whereas avoidant patients reject any information that might cause
distress [9]. These patient types must be considered when planning subsequent studies
and selecting groups accordingly. Despite differences in preferences, research indicates that
patients want to be informed and aware of possible risks. In view of patients” willingness
to be informed, several studies have been conducted to assess the impact of the format
of informed consent on patients” knowledge and comprehension. Some studies have
demonstrated that incorporating video material into the consent process resulted in a better
understanding of the proposed procedure and improved patient knowledge [10,11]. In
contrast, Delcambre et al. reported that video supplementation during the consent process
for Mohs micrographic surgery (MMS) was not associated with increased knowledge and
comprehension rates [12]. However, compared with the control group, the intervention
group had improved recognition of MMS-related risks and comprehension of received
education materials. In another study, videos and written and oral informed consent were
equivalent with respect to their effects on patient knowledge and comprehension [8].

There is ample evidence that the way in which information is presented may also have
a direct effect on preoperative anxiety. Torres-Lagares et al. conducted research aiming
to evaluate the effects of three formats of informed consent (written, oral, and video) on
alleviating anxiety before surgery [9]. Both the oral and written formats were shown to
reduce stress to some extent, whereas the video recording increased anxiety. Another
study revealed that each of these informed consent modalities contributed to reducing
preoperative anxiety, and the differences between the modalities were not statistically
significant [8].

The use of multimedia supplements to the verbal informed consent process can reduce
the amount of time a doctor has to devote to patients before a procedure. This is partic-
ularly important given the current limitations in time and human resources. However,
it should be emphasized that neither video nor written informed consent processes can
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replace conversations between patients and physicians. There is evidence that the informed
consent process is often inclusive and, to a large extent, depends on medical practitioners.
This may result in numerous complications resulting from insufficient information pro-
vided to patients and may constitute grounds for criminal prosecution [13]. Written and
video-informed consent formats enable standardization and unification of the information
provided. This ensures that each patient receives the same information in an unbiased
manner and reduces the risk of allegations. Unfortunately, there is evidence that more than
half of patients do not read consent forms before signing them. This indicates the need
to implement appropriate measures aimed at encouraging patients to become thoroughly
familiar with the content of the consent form for surgery.

3.2. Psychotherapy

Psychotherapeutic interventions such as cognitive-behavioural therapy (CBT) can
effectively reduce preoperative anxiety. Sessions may be conducted individually or in
groups, aim to help patients cope with stress, alter their thinking and behaviour, and im-
prove their overall mental well-being. As every person is unique, psychotherapy should be
personalized to address preoperative anxiety in patients effectively. CBT is considered the
gold standard for treating anxiety disorders [14]. A randomized controlled trial revealed
that a 10-week CBT intervention before bariatric surgery decreased preoperative anxiety
and depression symptoms [15]. CBT aims to identify and change destructive patterns
that have a negative influence on patients’ behaviour and emotions. CBT encompasses a
range of techniques and approaches that are designed to target maladaptive thoughts and
behaviours. Diaphragmatic breathing [16], progressive muscle relaxation (PMR) [17], and
guided imagery (GI) [18] are coping skills used within the CBT framework that promote
relaxation. These techniques have been shown to be effective in reducing preoperative
anxiety. Gl is a type of cognitive therapy which involves recalling or reconstructing sensory
and emotional experiences. Patients are encouraged to recreate mental images during
times of high distress. The effectiveness of GI in reducing anxiety before various types of
surgical procedures, such as laparoscopic cholecystectomy [18], orthopaedic surgery [19],
and dental procedures [20], has been confirmed. Additionally, research conducted by Aker
et al. revealed that GI decreased anxiety among women before caesarean section [21]. As a
nonpharmacological method, GI enables the avoidance of the use of medications that may
pose a risk to the foetus. Diaphragmatic breathing is a deep, controlled breathing exercise
that fully engages the diaphragm. The results of a randomized, controlled, semiexperi-
mental study indicated that the incorporation of breathing exercises may yield positive
outcomes by decreasing anxiety levels and pain scores [16]. PMR is a form of therapy that
involves tightening and relaxing muscle groups [22]. In a study conducted by Uysal et al.
on 38 patients diagnosed with aneurysms, PMR not only reduced anxiety before surgery
but also decreased blood pressure and heart rate [23]. These are particularly important
results, as there is evidence that lowering blood pressure may reduce the risk of aneurysm
rupture [24].

Distraction is another practical cognitive coping skill that encourages patients to shift
their focus from distressing or threatening aspects of the perioperative process to more
calming and pleasant activities or thoughts. Distraction techniques can be distinguished
into active and passive forms. Active distraction promotes patient engagement and involves
video games and virtual reality (VR), whereas passive distraction requires only the ability to
observe the distracting stimulus and includes watching videos and listening to music [25].
The degree of patient involvement in the distraction procedure is highly important in
reducing anxiety. Tordet et al. revealed that playing video games, as a more engaging
method, was more effective than watching a film [26]. These findings are in accordance
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with those of another study carried out by Yamashita et al. [27]. Similarly, Pandrangi
et al. did not find a significant difference between two active distraction methods, namely,
gaming and mindfulness, in reducing perioperative stress [28].

Immersive VR is gaining popularity as a sophisticated technique for reducing anxiety
during the perioperative period [29]. As an interactive form of distraction, VR allows for
complete immersion in a created three-dimensional space that stimulates a user’s senses,
such as sight and hearing. To date, the exact mechanism by which VR relieves anxiety
is still poorly understood. However, it is assumed that distracting a patient’s attention
results in a decrease in cognitive and concentration abilities and consequently interrupts
the pathological thought process [29]. Another possible mechanism of the anxiolytic ef-
fect is modulation and consequently reduced activity in anxiety-related areas, as seen in
functional magnetic resonance imaging (fMRI) images. Almedhesh et al. reported inter-
esting results concerning the beneficial effect of VR on reducing anxiety during caesarean
section [30]. These findings are essential because of the limited opportunities for the use of
pharmacological agents in pregnant women. VR, as a low-risk method, seems to be a great
alternative for reducing anxiety during caesarean section, especially since caesarean section
is performed under regional anaesthesia. In contrast to anxiolytics, VR enables a conscious
experience of childbirth and does not pose a threat to the foetus. The positive effect of
VR on patients undergoing surgeries under regional anaesthesia has been confirmed in
other studies [30,31]. In addition to its direct anxiolytic effect, VR decreases anxiety by
isolating patients from ambient noise in the operating room, which is especially important
during regional anesthesia as patients are awake and conscious. VR can help reduce the
use of sedative and pain-alleviating drugs. Faruki et al. reported that VR immersion helped
reduce propofol dosing without affecting overall satisfaction, pain scores, or postopera-
tive functional outcomes [32]. Another study demonstrated that the incorporation of VR
resulted in marked reductions in the amount of midazolam used intraoperatively [33].
Moreover, in the same study, the use of VR was associated with greater patient satisfaction.
Additionally, Tharion et al. [34] reported that the postoperative satisfaction score in the
VR group was significantly higher than that in the control group receiving midazolam,
which confirms the findings obtained by Gamal et al. [33]. These results indicate that VR
may be an alternative to sedation for many anxiety-provoking surgical procedures. Some
studies have illustrated the impact of VR on physiological parameters. However, the exact
mechanism has not yet been studied. In a group of patients undergoing abdominal wall
surgery, the use of VR was associated with a reduction in systolic and diastolic blood pres-
sure, heart rate, and respiratory rate. It was also correlated with increased saturation values.
Moreover, Ghobadi et al. demonstrated that the incorporation of VR resulted in decreased
muscle tension, pain, and fatigue according to electromyography (EMG) parameters; and
lower heart rates, sympathetic nervous system activity, pain, and anxiety according to
electrocardiogram (ECG) and skin conductance response [35].

In contrast to the studies mentioned above, Gurbuz et al. did not observe any effect of
VR on reducing perioperative anxiety [36]. This highlights the need for further research
to confirm the benefit of VR during the perioperative period. Conclusively, the available
data indicate the significant potential of psychotherapy to reduce perioperative anxiety.
Unfortunately, owing to the limited number of psychotherapists, access to psychotherapy is
limited, which significantly hinders its use in reducing perioperative anxiety, even though
it is safe and inexpensive.

3.3. Educational Videos

The use of video education has gained increasing attention as a method to reduce
preoperative anxiety in patients. This approach ensures that all patients receive the same
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standardized information about planned procedures, minimizing the risk of insufficient or
overly detailed explanations. Educational videos ensure that all patients receive consistent,
accurate information about their surgical procedures, which improves their understanding
of procedural risks compared with receiving only verbal explanations [12,37]. In addition,
video education reduces the workload of healthcare workers. Previous studies reported
that patients (including paediatric patients) who watched an educational video needed
less time with an anaesthesiologist while maintaining comparable levels of satisfaction
and understanding [38,39]. Reducing patient anxiety is a primary goal of preoperative
education, and video education has been consistently effective in achieving this goal com-
pared with verbal education alone [40,41]. Educational videos also save valuable time
for physicians by addressing common patient concerns preemptively. These videos re-
duce unplanned healthcare use, improve recovery outcomes [42], and enhance patient
and family satisfaction [43]. In paediatric patients, videos reduce preoperative anxiety
and improve compliance during anaesthesia induction, resulting in smoother procedural
workflows [44,45]. These findings highlight how videos not only improve patient outcomes
but also enhance patient satisfaction by addressing their concerns comprehensively. The
benefit of videos extends to caregivers as well. Mothers of children undergoing surgery re-
ported reduced anxiety when provided with an educational video supplementing standard
care [46,47]. Innovative approaches such as 360-degree VR tours in operating rooms have
further improved anxiety reduction by immersing patients in the surgical environment and
increasing their readiness [48-50].

Despite their broad success, educational videos do not always lead to significant
reductions in anxiety. For example, a study on oculoplastic surgery revealed that while
videos increased awareness of postoperative outcomes, they did not significantly affect
anxiety levels [51]. Similarly, a trial on third molar extractions suggested that videos might
inadvertently increase anxiety when viewed without proper contextualization by healthcare
providers [52]. These discrepancies underscore the importance of tailoring video content to
the specific needs and characteristics of patient populations.

Compared with standard education, interactive and multimedia-based educational
tools, such as comic booklets and games, are associated with lower anxiety levels and
increased compliance and represent a promising evolution of traditional videos [53,54].
However, the passive learning technique of watching a movie to reduce anxiety levels is
not effective, but active distraction through video games has been shown to be a valuable
method for reducing preoperative anxiety [1]. Peer-based video education, which involves
patient reviews, has also been shown to be particularly effective in reducing preoperative
anxiety [55]. Additionally, integrating videos into broader protocols, such as enhanced
recovery after surgery (ERAS), significantly improved postoperative outcomes, including
reduced complications and faster recovery [56]. These innovative applications demonstrate
the adaptability of educational videos to diverse clinical contexts.

VR methods are playing an increasingly important role in medicine. VR can be used
for operating room simulations and can help reduce anxiety, especially for patients who feel
uncomfortable witnessing medical procedures, but it is not effective for all patients. These
tools facilitate communication with patients after they have watched a video or simulation,
allowing for more effective discussions and questions. However, despite its advantages,
VR cannot replace basic doctor—patient relationships.

3.4. Verbal Communication

Verbal communication with patients is a key element of professional medical care.
Doctor-patient relationships based on mutual respect and trust have a considerable effect
on the effects of treatment. A patient who trusts their doctor feels safer and is more willing
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to follow medical recommendations [57]. The evidence from previous studies indicates
that properly conducted conversations may contribute to reducing anxiety in patients
undergoing surgery [58]. Favourable doctor—patient relationships involve several essential
elements, such as trust, empathy, respect, and compassion. Anxiety often stems from being
unfamiliar with the environment and being unclear about what to expect. Healthcare
professionals should introduce themselves and inform patients about what they are going
to do and for what reason. When meeting an anxious patient, healthcare professionals
should focus on reassurance and empathy. Demonstrating understanding and assuring
support are also important [58]. Additionally, medical staff should avoid the use of medical
jargon and common medical abbreviations. Speaking in an incomprehensible manner may
impede physician—patient relationships, and negatively impact patient outcomes. Safe
relationships help patients identify the cause of anxiety and encourages them to express
their feelings. Therefore, it is worth making every effort to ensure that communication with
a patient allows both parties to feel heard and understood.

3.5. Music Therapy

The available data indicate a significant impact of music interventions on reducing
perioperative anxiety. Evidence shows that listening to music not only reduces anxiety
but also relieves pain [59-63], reduces the risk of postoperative nausea and vomiting
(PONYV) [59,63] and increases patient satisfaction [64—66]. Thus, music seems be an alter-
native or complement to pharmacological approaches. Some studies have reported that
music interventions reduce sedative requirements in patients undergoing surgery under
general [59] and regional anaesthesia [67,68]. Corresponding results were obtained in two
studies, which showed that the music group required less propofol to maintain an adequate
level of sedation, as measured by the bispectral index (BIS) [59,64]. Interestingly, Koelsch
et al. revealed lower propofol consumption in the music group. Despite this, the mean BIS
value was nominally lower in the music group than in the control group, reflecting a deeper
level of sedation [67]. Notably, some studies seem to confirm these results by showing the
sedative potential of music interventions. Giordano et al. [65] reported that patients in the
music therapy group had significantly lower BIS values than did patients in the intravenous
midazolam group. Research also suggests that both interventions had the same effect on
sympathetic nervous system activity and the hormone response, as there were no significant
differences in PRL, GH, or cortisol levels after the surgical procedure. Moreover, patients
who listened to music reported higher levels of satisfaction [65]. Gokcek et al. reported that
the incidence of intraoperative awareness was lower in the music group than in the control
group [69]. Additionally, on the basis of the Riker Sedation—-Agitation Scale (RSAS), the sub-
jects in the music group had a better awakening quality [69]. Music therapy seems to be a
promising option for complementing sedative treatment and consequently reducing the po-
tential side effects associated with the use of anaesthetics. However, no study has indicated
that music interventions can completely replace anxiolytic medications [65]. Although the
underlying mechanism of music therapy remains unclear, listening to music may decrease
the activity of the sympathetic nervous system, contributing to a reduction in somatic symp-
toms of anxiety, such as increased heart rate, respiratory rate, blood pressure [70,71], and
pupil size [70]. Moreover, music exerts its anxiolytic effect through its inhibitory effect on
the amygdala, which plays a key role in anxiety development [72]. Music influences brain
regions responsible for anxiety, such as the prefrontal area, rostral ventromedial medulla,
and periaqueductal grey matter. It also relieves pain, as these structures are part of the
descending pain modulatory system [65]. One of the most studied topics among recent
studies is the influence of patient preferences and type of music on the degree of anxiety
reduction. Some studies have shown a significant effect of patients’ self-selected favourite
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music on reducing preoperative anxiety [71]. In contrast to these results, another study
showed that preselected music contributed to a reduction in preoperative anxiety, whereas
self-selected music did not [73]. Reynaud et al. reported that regardless of whether patients
chose the music themselves or listened to predetermined music, anxiety reduction occurred,
and the differences between the groups were not significant [74]. Additionally, Ugras et al.
compared the efficacy of three genres of music and reported that classical Western music
was significantly more effective than Turkish music [75]. However, the work of Pellicer
et al. did not indicate a predominance of any type of music studied [76]. Regarding the
abovementioned results, further studies that focus on determining whether the effects of
music interventions differ on the basis of the type of music would enhance the knowledge
base on this topic. Moreover, a randomized controlled study revealed that the degree of
anxiety reduction also depends on the sound presentation technique used [77]. Binaural
beat audio created with the dynamic spectrum phase shift (DMSPS) algorithm was shown
to be more effective than normal music [77]. In addition to the general effect of music on
reducing preoperative anxiety, it has been shown that the use of headphones additionally
enhances the anxiolytic effect as they muffle sounds from the operating room. It is assumed
that unfamiliar sounds such as conversations with medical staff are independent factors
that increase anxiety in patients. Surprising results were also obtained in a study conducted
by Demirci et al., which demonstrated that listening to music alone is more effective in
managing preoperative anxiety than the combination of listening to music and watching
a movie, as it seems that the combination of two methods would contribute to a more
significant reduction in anxiety than would a single method [78]. The authors assumed that
one of the possible reasons was the inability of patients to select video material, while they
could listen to their favourite music. Nevertheless, these findings highlight the efficacy of
both interventions in addressing anxiety even when patients are not able to make video
selections. Notably, music has been shown to have a positive effect on reducing anxiety
in patients undergoing surgery under spinal [79,80] or regional anaesthesia [60,61,70,78].
These types of surgical procedures cause particularly high levels of anxiety, as patients
are awake and exposed to various types of audiovisual stimuli [79]. Notably, music not
only stabilized haemodynamic parameters but also had a sedative effect [79]. Thus, music
should be considered a complement to pharmacological methods for relieving anxiety
during surgical procedures when patients are fully conscious. A positive effect of music
on relieving anxiety before coronary artery bypass grafting (CABG) was also observed,
which, similar to surgery under regional or spinal anaesthesia, is a procedure associated
with a high level of anxiety. Finally, the results of the collected studies indicate that music
interventions are effective in reducing perioperative anxiety among children [63,81]. In
addition, lower anxiety levels improved communication skills and contributed to better
cooperation with medical personnel. Notably, some studies have not shown a beneficial
effect of music on the reduction of perioperative anxiety [73,82,83]. Accordingly, further
randomized controlled trials are necessary to confirm the validity of the collected findings
and elucidate the observed discrepancies. In conclusion, most of the data indicate that
listening to music in the perioperative period is an effective, inexpensive, and safe method.
For this reason, it should be increasingly introduced into everyday clinical practice.

3.6. Aromatherapy

Aromatherapy involves the therapeutic use of essential oils to enhance health and
well-being. Common aromatherapy oils known to reduce anxiety include lavender (La-
vandula angustifolia), rose (Rosa damascena), bergamot (Citrus aurantium), orange (Citrus
sinensis), lemon (Citrus limon), sandalwood (Santalum album), clary sage (Salvia sclarea),
Roman chamomile (Anthemis nobilis), and rose-scented geranium (Pelargonium spp.) [84].
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Essential oils may be used in several different ways, such as inhalation, massage, bath, com-
pression, and application to the skin surface [85,86]. These oils exhibit holistic properties
and were reported to have significant antiseptic, antibacterial, antiviral, antiparasitic, and
antifungal effects. Their anti-inflammatory, antinociceptive and anticancer effects should
also be emphasized [87]. Aromatherapy may improve mental well-being and alleviate
nausea, vomiting [88], and sleep disturbances [89]. Several clinical studies have confirmed
that essential oils may reduce perioperative anxiety. They affect the limbic system and
amygdala and stimulate the release of neurotransmitters such as serotonin and endorphins,
which have anxiolytic and mood-boosting effects [90]. It is also believed that the com-
pounds contained in essential oils may exert their effects through the gamma-aminobutyric
acid (GABA) neurotransmitter and affect the parasympathetic system [91]. The available
data reveal the wide use of aromatherapy and its positive anxiolytic effect in patients
undergoing various types of surgical interventions, including percutaneous nephrolitho-
tomy [92], breast cancer surgery [91], abdominal surgery [93], otolaryngology, [94] and
dental procedures [90,95]. A study conducted by Rahman et al. revealed that the use
of lavender oil, in addition to reducing anxiety, contributed to reducing the amount of
propofol required for the induction of anaesthesia [96]. This indicates the potential use of
aromatherapy as a complement to premedication in the future. Essential oils, due to their
simplicity and ease of use, offer an effective way to alleviate anxiety in patients undergoing
outpatient surgical procedures. These procedures are characterized by a short waiting time
for surgery and require a convenient method for anxiety reduction [94]. Notably, owing
to its safety profile and low risk of side effects, aromatherapy is widely used in children,
and evidence regarding the use of aromatherapy in infants is increasing [97]. Interesting
results were obtained in two studies conducted by Nirmala et al. and Abdalhai et al,,
which revealed a positive effect of aromatherapy on reducing anxiety in children before
a dental procedure [90,95]. It is assumed that the aroma of the oils alleviates the odour
originating from the dentist’s office, which is one of the factors that increases the feeling of
anxiety before dental procedures [90]. The results of this study are extremely important, as
reducing children’s fear of dental procedures is crucial to maintaining their oral health.

These studies suggest that the type of oil may have an effect on the degree of anxiety
reduction. However, the evidence is not robust, and more studies should be carried out.
A randomized, three-group study of 90 women undergoing caesarean section revealed
that Damask oil was more effective than lavender oil in reducing postoperative anxiety.
Additionally, the mean pain score in the Damask group was lower than that in the Lavender
group [98]. Similarly, Bahrami et al. reported that patients who were awaiting emergency
orthopaedic surgery and who received Damask oil had lower anxiety levels than did those
who received chamomile oil [99].

While essential oils have numerous potential health benefits, it is crucial to use them
with caution, as they also carry the risk of adverse events. The most common hypersen-
sitivity reactions can be avoided by diluting the essential oils and, as a result, reducing
the concentration of their active substances [86]. The type of oil, its concentration, and
method of administration should be adapted to the individual profile of a patient. Particu-
lar caution should be exercised for pregnant and breastfeeding women, children, people
with skin damage, those with hypertension, those with lung diseases, those who are un-
dergoing oncological treatment and those with epilepsy [86]. Unfortunately, some of the
conducted studies did not show a positive effect of aromatherapy on reducing preoperative
stress [100,101]. A single-blind clinical trial assessing the effect of inhaling three drops of
4% rose oil on reducing anxiety in patients before CABG did not reveal a significant effect.
In contrast, another study revealed that the inhalation of 12% rose oil significantly reduced
preoperative anxiety before cholecystectomy. The discrepancies may result from varying
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oil concentrations used in the studies, inhalation duration, number of participants and
anxiety assessment methods. Additionally, the initial level of anxiety, which is particularly
high in the case of patients undergoing heart procedures, may have an impact. We aimed
to provide valuable insight into aromatherapy, emphasizing its potential as a natural and
potent remedy for reducing perioperative anxiety. Notably, this is a cost-effective, conve-
nient method with a low side effect profile. It may serve as an alternative or complement to
other methods for managing anxiety before surgery [96].

3.7. Massage

Massage is an intervention that has also been shown to be effective in reducing pre-
operative anxiety. The positive anxiolytic effect has been reported in patients undergoing
various types of surgical procedures, such as dental surgery [102], cataract surgery [103],
breast cancer surgery [104] and cervical spine surgery [105]. The current evidence shows
that massage therapy is also effective as a nonpharmacological tool for decreasing post-
surgical pain [105]. Massage involves the manual or mechanical performance of various
touch techniques that affect human tissues. It is believed that the anxiolytic effect of this
method results from the activation of the parasympathetic component and the reduction in
the amount of cortisol released. Massage serves as an essential therapeutic intervention in
nursing care that is easy to learn and cost-effective. However, owing to the simplicity of
massage, not only nurses but also family members can learn the technique and perform it
even at home [106]. Massage therapy has been shown to be an effective method for reduc-
ing anxiety in patients awaiting ambulatory surgery and outpatient procedures [107,108].
Interesting results were obtained in a study conducted by Ni et al. [107], which revealed
the beneficial effect of machine-based hand massage on reducing anxiety in patients un-
dergoing various types of ambulatory operations. The use of mechanical devices reduces
the workload of the person performing the procedure and consequently makes it more
convenient to use [107]. This feature is particularly important in outpatient care, which
requires noncomplex anxiety-reducing interventions. Although the study revealed that
massage alleviated anxiety, it had no significant effect on vital parameters. In contrast, a
clinical study evaluating the effect of massage on reducing anxiety in patients undergoing
cataract surgery revealed significant effects of massage on reducing blood pressure, heart
rate and respiratory rate [103]. Another study conducted by Farahani et al. reported
corresponding results [109]. Considering the discrepancies among studies, further research
on the relationship between massage and vital signs is needed.

In addition to the methods used to assess the overall impact of massage on reducing
anxiety, two massage techniques, i.e., hand and foot massage, were compared in terms of
their beneficial effects on reducing anxiety, and no significant differences were detected on
the basis of visual analogue scale scores and physiological indicators [109]. To date, data on
the effects of foot massage on anxiety reduction are limited. However, this topic is gaining
more popularity. Foot massage is a suitable method for reducing anxiety in patients after
cervical spine surgery and is an alternative to classic back massage, as it does not pose a
risk of spinal cord injury [105].

Moreover, the application of foot massage seems to have an effect on kinesiopho-
bia, balance, daily living skills, mobility, and mental health among older patients in the
postoperative period. Improving these parameters can effectively shorten the duration
of hospitalization and reduce the risk of readmission to the hospital [110]. The results of
some studies indicate that the addition of massage to aromatherapy enhances its anxiolytic
effect [111]. However, counterintuitively, combining massage with acupuncture has not
been shown to be more effective than massage alone [104]. To summarize, massage therapy
is a cost-effective, noninvasive and safe method for reducing anxiety. However, there
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are situations in which its use is not advisable. Massage is not recommended for people
with severe immune disorders, hypersensitivity to touch, allergies to oils, acute coronary
syndrome, pregnancy, dermatological diseases, neuropathy, and delirium.

3.8. Pharmacology Approach

Currently, pharmacological methods are commonly used to reduce preoperative anxi-
ety. Benzodiazepines, ketamine, or fentanyl are often administered [112]. Unfortunately,
the administration of medications is associated with the risk of side effects, including
hypotension or cardiac arrhythmias, respiratory depression, gastrointestinal dysmotility,
nausea, vomiting, drowsiness, or impaired vision [113-118]. Moreover, drugs can interact
with anaesthetic agents to prolong the recovery phase and duration of hospitalization [119].

The choice of medication resides with the anaesthesiologist depending on the individ-
ual patient profile. Benzodiazepines are the first-line drugs used to reduce preoperative
anxiety [120]. They are characterized by a broad action profile and have anxiolytic, sedative,
amnestic, muscle relaxing, and anticonvulsant effects [119]. One significant factor that
limits the administration of these drugs before surgical procedures is their potential to
cause anterograde amnesia, which involves the inability to remember events after taking
the medication [121]. Although there are no absolute contraindications to the use of benzo-
diazepines, except for a history of severe hypersensitivity reactions, special caution should
be exercised in patients with a history of addiction or sleep apnoea [122,123]. Those with
liver or kidney failure require particular attention because benzodiazepines have different
excretion mechanisms. Benzodiazepines with a short half-life, such as lorazepam, are often
used for premedication when administered orally. In the operating room, short-acting
intravenous benzodiazepines like midazolam are frequently used [119].

Overall, the drugs most commonly used to reduce anxiety disorders are selective
serotonin reuptake inhibitors (SSRIs) and serotonin-norepinephrine reuptake inhibitors
(SNRIs) [124]. They are most effective in alleviating symptoms and preventing relapses
and have a good safety profile. However, the limitation in the use of SSRIs and SNRIs for
preoperative stress is the time at which they begin to work; their effect becomes apparent
after approximately three weeks of use [125].

In contrast to SSRIs and SNRIs, benzodiazepines have varying durations of action,
with some taking effect within 30 min, so they can be administered shortly before a proce-
dure [113]. Nonetheless, owing to their addictive potential, short-acting benzodiazepines
especially should be taken for only a short period [126]. It is also worth emphasizing the
remaining concern among patients regarding the use of psychotropic drugs. Most patients
are afraid of dependency and potential side effects. Hence, there is a growing demand
for alternative or complementary methods to reduce anxiety. Finally, importantly, phar-
macological treatment should be prescribed and monitored by healthcare professionals,
considering individual patient characteristics, potential side effects and contraindications.
A detailed characterization of individual medications is outside the scope of this review.

4. Discussion

The above literature review revealed a wide range of different types of interventions
and promising results (Figure 2). Currently, the most common method for reducing anxi-
ety is administering anxiolytic medication. The administration of anxiolytic and hypnotic
drugs, despite their unquestionable effectiveness, is associated with many side effects. In
recent years, nonpharmacological approaches have attracted increasing interest in research.
Researchers increasingly advocate for a holistic approach, incorporating less invasive and
costly interventions as a complement or alternative to conventional medicine. Owing to their
safety profile, nonpharmacological interventions can be used in patients of different ages who
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are undergoing various surgical procedures. Agbayani et al. described nonpharmacological
approaches as effective, low-risk options. These interventions not only provide psychological
comfort but also minimize the need for sedative medication, reducing the overall risk of side
effects [127]. Considering their profitability and relatively low-risk profile, nonpharmacological
interventions are excellent alternatives to the incorporation of pharmacological agents.
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Figure 2. Pharmacological and nonpharmacological methods for reducing perioperative anxiety [128].

Nevertheless, there are several factors that constitute limitations for their widespread
use, such as the availability of such interventions and well-qualified personnel. Although
CBT is one of the most effective methods for treating anxiety disorders, limited access
to specialists still poses a challenge. Koffel et al. emphasized that logistical barriers,
such as insufficient trained personnel, limit the broader implementation of evidence-
based psychological treatments like CBT [129]. Telemedicine may help overcome these
challenges, but further development is needed. It is worth mentioning the enormous role of
nurses in reducing preoperative anxiety. Nurses maintain continuous contact with patients
and, through various activities, may significantly contribute to reducing anxiety and
stress. Nursing care includes providing psychological support, implementing relaxation
techniques, and providing information about procedures and potential complications.
The available data show a wide range of possibilities for reducing perioperative anxiety,
which enables the selection of the most appropriate method regarding different patient
profiles and types of surgery. The results of most studies revealed a positive impact
of pharmacological and nonpharmacological approaches on the reduction of anxiety in
patients who are candidates for surgery. In contrast to these findings, some studies have
not confirmed the beneficial effects of the applied methods. Accordingly, further research
is needed to improve the quality and effectiveness of the presented methods.

5. Conclusions

Preoperative anxiety can have a profound impact on surgical treatment outcomes.
This review highlights the great need to mitigate anxiety in patients undergoing surgery.
Properly identifying patients with excessive anxiety and implementing appropriate inter-
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ventions can significantly alleviate anxiety and reduce its consequences. We hope that this
article will increase the awareness of healthcare professionals, thereby improving quality
of care and leading to better treatment outcomes.

6. Future Perspectives and Directions

The above literature review highlights the enormous progress that has been made in
the development of various nonpharmacological methods aimed at reducing preoperative
anxiety in the last decade. The conducted studies indicate the prodigious potential of
these interventions in reducing fear of surgical procedures. Although numerous inves-
tigations have been conducted, there is still little information about their physiological
mechanisms of action. Furthermore, while various interventions have been proposed to
manage preoperative anxiety, more research is needed to establish the most effective and
feasible interventions for different patient populations. Further studies should also assess
the long-term effects of the implemented methods. Some of the obtained data did not
demonstrate a beneficial effect of the methods used for alleviating the fear of surgery. Thus,
there is a need to conduct other randomized controlled trials to clarify these discrepancies
and assess the effectiveness of these interventions.
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CABG  Coronary artery bypass grafting
CBT Cognitive-behavioural therapy
DMSPS  Dynamic spectrum phase shift
ECG Electrocardiogram

EMG Electromyography

ERAS Enhanced recovery after surgery

fMRI Functional magnetic resonance imaging
GABA  Gamma-aminobutyric acid

GH Growth hormone

GI Guided imagery

MMS Mohs micrographic surgery

PMR Progressive muscle relaxation

PONV  Postoperative nausea and vomiting
PRL Prolactin

RSAS Riker Sedation-Agitation Scale

SNRI Serotonin-norepinephrine reuptake inhibitor
SSRI Selective serotonin reuptake inhibitor
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