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The Effect of Inhaler Aromatherapy on Pain and Anxiety in Patients undergoing

Shock Wave Lithotripsy
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ABSTRACT

Aim: The aim of this study was to determine the effects of inhaler aromatherapy on pain and
anxiety during the shock wave lithotripsy (SWL) protocol.

Material and Methods: This placebo-controlled prospective double-blind study included 120
patients who were scheduled to undergo SWL. Patients were randomly assigned a control
placebo group 1 (n=40), the lavender group 2 (n=40), and the frankincense group 3 (n=40).
The nebulizer (a rate of 2%) was prepared and operated on in the SWL room before the
procedure. Data were collected using the visual analog scale (VAS) and the state-trait anxiety
inventory (STAI-I).

Results: Of the 120 patients included in the study, 67 (55.8%) were male and 53 (44.2%) were
female. The mean age of the patients was 37.38+11.35 years. The mean stone size was
11.07+3.09 mm. There were no statistically significant difference between the groups in terms
of VAS scores of the patients after the procedure (p=0.557). While there was no statistically
significant change in the STAI-I score in group 1 and group 2 after the procedure compared to
the pre-procedure, a statistically significant decrease was detected in group 3 (p=0.030). The
percentages of patients with changing STAI-I scores were compared, it was observed that the
decrease in STAI-I score in group 2 and group 3 at a higher rate compared to group 1 (p=0.018).
Conclusion: Frankincense reduced anxiety more significantly than lavender. Both had no
significant effect on pain. Inhaler aromatherapy can be used in the SWL process to reduce
anxiety and improve treatment compliance.
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Amagc: Bu ¢alismanin amaci sok dalga litotripsi (shock wave lithotripsy, SWL) protokolii
sirasinda inhalasyon aromaterapisinin agr1 ve anksiyete tizerindeki etkilerinin belirlenmesidir.
Gerec ve Yontemler: Bu plasebo kontrollii prospektif ¢ift kor ¢alismaya SWL yapilmasi
planlanan 120 hasta dahil edildi. Hastalar rastgele kontrol plasebo grubu 1 (n=40), lavanta
grubu 2 (n=40) ve giinliikk yag1 grubu 3 (n=40) olarak ayrildi. Nebiilizor (%2'lik bir oranda)
islemden 6nce SWL odasinda hazirland ve galistirildi. Veriler gorsel analog skala (visual analog
scale, VAS) ve durumluk-siirekli kaygi envanteri (State-trait anxiety inventory, STAI-I)
kullanilarak toplandi.

Bulgular: Calismaya alinan 120 hastanin 67'si (%55,8) erkek, 53" (%44,2) kadindi.
Hastalarin yas ortalamasi 37,38+11,35 yil idi. Ortalama tas boyutu 11,07+3,09 mm idi. Islem
sonrasi hastalarin VAS skorlar1 bakimindan gruplar arasinda istatistiksel olarak anlamli bir
farklilik yoktu (p=0,557). Grup 1 ve grup 2'de islem 6ncesine gore karsilastirildiginda islem
sonrast STAI-I skorlarinda istatistiksel olarak anlamli bir degisiklik yokken, grup 3'te
istatistiksel olarak anlamli bir diisiis saptandi (p=0,030). STAI-I skoru degisen hastalarin
yiizdeleri karsilastirildiginda, STAI-I azalma oraninin grup 2 ve grup 3'te grup l'e gore
karsilastirildiginda daha yiiksek oranda oldugu gézlendi (p=0,018).

Sonug: Giinliik yag1 kaygiyr lavantadan daha 6nemli dlclide azaltti. Her ikisinin de agri
iizerinde anlamli bir etkisi olmadi. Anksiyeteyi azaltmak ve tedaviye uyumu artirmak igin
SWL siirecinde inhaler aromaterapi kullanilabilir.

Anahtar kelimeler: Aromaterapi; SWL; lavanta; giinliik yagi; kaygi; agri.

(ClinicalTrials.gov Identifier: NCT04848350, 09.04.2021, retrospectively registered)
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INTRODUCTION

Shock wave lithotripsy (SWL) is widely and effectively
used in the treatment of urinary tract stone disease (1). In
the first applied lithotriptors, the energy density and
maximum energy application at the skin level revealed the
need for anesthesia in terms of pain. Later, with the
development of new devices, the physics parameters were
changed and shock was applied with lower energy levels,
using large ellipsoids, the area where shock waves enter
the skin is reduced and anesthesia is restricted (2). During
the SWL procedure, patients can identify pain in the form
of a subjective sensation that is difficult to identify. Pain
occurs for two reasons. The first is the trauma caused by
shock waves moving towards the kidney as they pass
through the skin and muscles, and the second is the deep
organ pain due to the trauma caused by shock waves in the
kidney (2). Also, various patient-related and
environmental factors affecting pain should be
considered. The sedation of patients greatly facilitates
SWL tolerance (3). However, it has been noted in various
studies that patients with anxiety experience more pain
during SWL (4). Aromatherapy is a tapas acupressure
technique (TAT) method in which essential oils created
from fragrant parts of plants are absorbed from the body
and show their effects. The therapeutic, disease-relieving
or preventive properties of essential oils are utilized (5).
Essential oils can be applied to the body by topical,
internal, oral, and inhalation methods (6). The fastest and
easiest way of entry of essential oils into the body is
inhalation. When applied through breathing, evaporating
molecules reach the olfactory bulb through the nose and
the limbic system in the brain. Aromatherapy provides
control of pain and anxiety by affecting the amygdala and
hippocampus, which regulate fear and aggressive
behaviors in the limbic system (5). Aromatherapy by
inhaler is used in hemodialysis, dental procedures,
intrauterine contraceptive placement, pain and anxiety
control in patients with arthritis (7-10). The literature
shows that lavender (Lavandula officinalis) and
frankincense (Boswellia) essential oils are used in pain and
anxiety management in procedural pain and anxiety
control (11,12).

The aim of the study was to investigate the effects of
inhaler aromatherapy on pain and anxiety during the SWL
protocol.

MATERIAL AND METHODS

Study design

The study was carried out in the SWL unit of Mersin City
Training and Research Hospital. The study was designed
as a placebo-controlled prospective double-blind and
approved by the Clinical Researches Ethics Committee of
Mersin University (13.05.2020, 376). All patients who
participated in the study were informed about the study and
signed written consent forms 1 day before the SWL
procedure. A total of 120 patients undergoing SWL unit
were included in the study. Exclusion criteria were
identified as; patients with pain before the procedure (VAS
value is non-zero), and respiratory disease (lung cancer,
asthma, bronchitis, chronic obstructive pulmonary disease,
etc.), patients using painkillers in the last 3 hours, patients
who were disturbed by the smell of used essential oils and
patients with a known allergy to used essential oils with a
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history of contact dermatitis against cosmetic odor. Also,
patients who used anxiolytic agents and narcotics were
excluded. Patients with these characteristics were not
included in the study. SWL was performed with an
electro-hydraulic lithotripter (Multimed Classic, Elmed
Lithotripsy Systems, Ankara, Turkey) with fluoroscopic
guidance. The intensity of the shock wave started from
8 kV and gradually increased to less than 18 kV. The
number of shock waves was 2000 per session at a rate of
90 shocks per minute. The patients received the first
session of their treatment.

Randomization and Interventions

The patients were grouped by using simple randomization
method as placebo control group 1 (n=40), lavender
aromatherapy group 2 (n=40) and frankincense
aromatherapy group 3 (n=40). They were filled out
discomfort intolerance scale-Revised (DIS-R) forms
before the procedure. Aromatherapy agents were added to
the nebulizer at a rate of 2% (120 ml of water). Only a
saline solution was applied to the placebo group. The
nebulizer was prepared and operated on in the SWL room
before the procedure. The patients were taken to the room
5 minutes before the procedure and the nebulizer was
operated on during the procedure. The level of anxiety was
evaluated by the state-trait anxiety inventory (STAI)
forms. The STAI index has 2 subheadings, STAI-1 (state
index) and STAI-2 (trait index), with a total of 40
questions. The STAI form was used to state the transitory
emotional state and anxiety level of the participants before
and after the procedure. The interrogation procedures were
carried out by an assistant doctor who did not know the
study. After the patient was rested after the procedure, the
patients have again filled out the STAI form and VAS pain
scores (Figure 1). After that, the data of all the patients
involved in the study were compared.

Outcome Measurements

The scale that evaluates the perceived physical discomfort
intolerance, beliefs about physical discomfort, and
responses to feelings of physical discomfort has been
revised DIS-R (13). The DIS-R is a 5-item measure on
which participants indicate, on a 7-point Likert-type scale

Enrollment Assessed for aligibility (n=132)
Excluded {n=12)
+ Not meeting inclusion criteria
Randomized (n=120)
l All ion l

Allocated to control group
{n=40)

| == |

Lost to follow-up (n=0)

Allocated 1o lavender group Allocated 1o frankincense group
(n=40) (n=40)

Lost to follow-up (n=0) Lost ta follow-up (n=0)

Discontinued cantrol group {n=0) Discontinugd intarvention group Discontinued intervention group

(n=0) (n=0)
| 1

Figure 1. Flowchart of the study protocol
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(0: not at all like me to 6: extremely like me), the degree
of agreement towards statements related to their tolerance
of discomfort. The VAS pain scale was used to measure
patients' pain levels. A patient is asked to indicate his/her
perceived pain intensity (most commonly) along a 100 mm
horizontal line, and this rating is then measured from the
left edge, VAS score (14). The level of anxiety was
assessed by the STAI-1. The STAI form is a psychological
inventory based on a 4-point Likert scale and consists of
40 questions on a self-report basis. The STAI measures
two types of anxiety; state anxiety, or anxiety about an
event, and trait anxiety, or anxiety level as a personal
characteristic. Higher scores are positively correlated with
higher levels of anxiety (15).

Statistical Analysis

For statistical analyses SPSS (Statistical Package for the
Social Sciences Inc, Chicago, IL, USA) version 21.0
package program was used, and p values less than 0.05
were qualified as statistically significant. Shapiro-Wilk as
a normality test has performed for all parameters, and
skewness and Kkurtosis were also evaluated. Descriptive
statistics for continuous variables were expressed, and also
tabulated as meantstandard deviation or median,
interquartile range, minimum-maximum, as appropriate.
Categorical variables were presented as frequencies, and
percentages. One-Way ANOVA or Kruskal-Wallis test
was used to compare groups. Pearson's chi-square test was
used to analyze categorical variables and the percentage
change of the scores in groups.

RESULTS

Of the 120 patients included in the study, 67 (55.8%) were
male and 53 (44.2%) were female. The mean age of the
patients was 37.38+11.35 years. Sixty-five (54.2%) of the
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stones was renal while 55 (45.8%) were proximal ureteral.
In total, 52 (43.3%) of the stones were right sided, while
68 (56.7%) were left, and the mean stone size was
11.07+3.09 mm. No statistically significant difference was
found between the groups in terms of socio-demographic
data of the patients, DIS-R scores and the properties of the
stones undergoing SWL (Table 1).

While there was no statistically significant change in the
STAI-I score in group 1 and group 2 after the procedure
compared to the pre-procedure, a statistically significant
decrease was detected in group 3 (p=0.030). However,
when the percentages of patients with changing STAI-I
scores were compared, it was observed that the decrease in
STAI-I in group 2 and group 3 at a higher rate compared
to group 1 (p=0.018, Table 2). While there were 15
(37.5%) patients in group 1 with decreased STAI scores
after the procedure, there were 21 (52.5%) patients in
group 2 and 22 (55.0%) patients in group 3. Accordingly,
there were 15 (37.5%) patients in group 1 whose STAI-I
scores did not change from before to after the procedure,
while there were only 3 (7.5%) patients in group 2 and 8
(20.0%) patients in group 3. In some patients, the STAI-I
score was elevated, similarly in the groups; 10 (25.0%), 16
(40.0%), and 10 (25.0%), respectively.

When the VAS scores of the patients were compared after
the procedure, no statistically significant difference was
found between the groups (p=0.557, Table 2). Similarly,
when the VAS values predicted before the procedure and
the VAS values experienced after the procedure were
compared, it was found that in all groups, the majority of
patients experienced less and as much pain as they
predicted, and there was no statistically significant
difference between the groups (p=0.708). None of the
patients had allergic reactions due to aromatherapy.

Table 1. Comparison of sociodemographic characteristics and kidney stone locations and sizes of the patients

Group 1 (n=40) Group 2 (n=40) Group 3 (n=40) p value
Gender, n (%)

Male 18 (45.0) 24 (60.0) 25 (62.5) 0.234
Female 22 (55.0) 16 (40.0) 15 (37.5) '
Age (year), mean+SD 36.93+10.56 36.58+11.35 38.65+12.57 0.685
BMI (kg/m?), mean+SD 26.09+2.93 26.17+3.98 28.23+4.35 0.020

Educational level, n (%)
Iliterate 4 (10.0) 3(7.5) 2 (5.0
Primary school 24 (60.0) 23 (57.5) 22 (55.0) 0.857
High school 12 (30.0) 14 (35.0) 16 (40.0)
Stone size (mm), mean+SD 11.23+3.47 11.43+2.55 10.55+3.19 0.419
Stone position, n (%)
Rena_l 19 (47.5) 24 (60.0) 22 (55.0) 0.528
Proximal ureter 21 (52.5) 16 (40.0) 18 (45.0) '
Stone side, n(%)

Right 12 (30.0) 18 (45.0) 22 (55.0) 0076
Left 28 (70.0) 22 (55.0) 18 (45.0) '
DIS-R, mean+SD 22.10+£5.44 19.63£5.81 20.73+£7.44 0.216

BMI: body mass index, DIS-R: discomfort intolerance scale-revised, SD: standard deviation
Table 2. VAS scores and STAI-I scores after intervention in the groups

Group 1 (n=40) Group 2 (n=40) Group 3 (n=40) p
VAS, median (IQR) [min-max] 3 (4) [2-10] 4 (4) [1-9] 3(2) [1-10] 0.557
Decrease in STAI-I, n (%) 15 (37.5) 21 (52.5) 22 (55.0) 0.018

VAS: visual analog scale, STAI: state-trait anxiety inventory, IQR: interquartile range
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DISCUSSION

Pain is an unpleasant feeling felt in the face of potential
harm (16). Therewithal anxiety is an uncomfortable state
of mind or feeling of helplessness about a threatening
situation or forecast (17). Aromatherapy is thought to have
a therapeutic effect in conditions such as anxiety,
depression, and chronic pain induced by stress by affecting
the hippocampal formation and regions of the limbic
system such as the hypothalamus and piriform cortex (18).
Therefore, the present study aimed to compare the effect
of aromatherapy using lavender and frankincense essential
oils on the severity of anxiety and severity of pain during
SWL. Less pain and anxiety can positively affect the
success of SWL as it will increase the SWL duration and
the amount of energy used (19). There are many studies in
the literature examining the effect of lavender oil on
anxiety and pain. However, fewer studies are available on
the effect of frankincense oil on anxiety and pain.
Frankincense has an anti-inflammatory effect by inhibiting
5 lipoxygenases and cyclooxygenase in the complement
system and used has been used against many inflammatory
diseases. It also has anxiety and pain relief effect (20).
Studies reported that frankincense has antidepressant
effects in addition to its protective effects in Alzheimer’s
patients (21).

In this study, we compared the effects of these two
aromatic agents on anxiety and pain during the SWL
procedure by an inhaler. We used the placebo group as the
control group and randomized the patients according to
their DIS-R scores. Abbasijahromi et al. (22) compared the
effect of using lavender and Damask rose essential oils on
the level of anxiety and severity of pain following C-section
and they could not find a statistically significant difference
between anxiety levels. Ayan et al. (18) investigated the
effect of aromatherapy in patients with renal colic and
found the effect of reducing pain. In our study, inhaler
aromatherapy had no pain-reducing effect in both the
lavender group and the frankincense group. In another
study, inhaler lavender aromatherapy significantly
decreased pain in female patients with renal colic. The pain
did not significantly decrease in male patients, this
condition may be due to differences in the gonadal
hormones (23). But in our study, there is no difference
between male and female patients. In the literature, the
effect of lavender oil on pain and anxiety has always been
emphasized. It has been shown that the use of lavender oil
by inhalation significantly decreased pain after cesarean
section and during needle insertion in hemodialysis
patients (24,25). Today, aromatherapy is used as therapeutic
and ancillary therapy in many centers. Aromatherapy has
become a legal part of holistic nursing (26).

CONCLUSION

In this study, it was found that frankincense reduced
anxiety more significantly than lavender. Both had no
significant effect on pain. Frankincense can be used via
inhaler in certain procedures such as lavender to reduce the
anxiety of patients and increase treatment compliance.
More clinical studies are needed in different areas related
to this. We used aromatherapy during SWL in urology
practice. Urologists may perform aromatherapy for
procedures that are usually done in the office setting such
as biopsies, cystoscopies, and vasectomies.
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