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Abstract

Background and Objective: Despite advances in lithotripsy devices,
extracorporeal shock wave lithotripsy (ESWL) remains a painful procedure, and
most patients experience considerable anxiety during this process. This study
aimed to investigate the effect of white noise on the pain intensity and anxiety
levels in patients undergoing ESWL.

Materials and Methods: This two-arm randomized clinical trial included 60
patients undergoing ESWL at the Lithotripsy Unit of Shahid Madani Hospital in
Karaj, Iran. Samples were selected using convenience sampling and randomly
assigned to the control or the intervention group. Patients in the intervention
group received white noise via Bluetooth headphones concurrently with routine
care throughout the lithotripsy sessions, while the control group received
routine care only. Anxiety was assessed using the State-Trait Anxiety Inventory
questionnaire, and pain intensity was measured using a self-reported pain rating
scale. For data analysis, the chi-square test, Fisher's exact test, paired t-test, and
independent t-test were utilized.

Results: No statistically significant differences were observed between the
intervention and control groups regarding demographic characteristics and
clinical profiles (P> 0.05). The results showed a significant difference in mean
pain scores during and after lithotripsy between the intervention and control
groups (P < 0.001). Furthermore, no significant difference in mean pre-
procedure anxiety scores was observed between the intervention and control
groups (P = 0.984). However, a significant difference in mean post-procedure
anxiety scores was observed between the intervention and control groups (P <
0.001).

Conclusion: The use of white noise in patients undergoing ESWL leads to a
reduction in pain intensity and anxiety levels.

Keywords: Anxiety, Extracorporeal shock wave lithotripsy (ESWL), Kidney stone,
Pain, White noise
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Extended Abstract

Background and Objective

Nephrolithiasis is one of the most common types of
urinary stones. The management of renal stones
depends on factors, such as their size, location,
chemical composition, and associated clinical
conditions. Extracorporeal shock wave lithotripsy
(ESWL), a non-invasive treatment modality that
utilizes shock waves, is widely recognized as the
standard treatment for renal calculi. However, this
procedure is inherently associated with significant pain;
therefore, pain relief is recommended. Additionally, the
loud and often distressing noise produced by the
lithotripsy device can exacerbate the perception of pain
and heighten anxiety levels in patients, thereby
influencing  their pain tolerance.  Currently,
pharmacological  interventions are commonly
employed as the primary method for managing pain and
anxiety in patients undergoing ESWL. However, these
interventions are frequently associated with adverse
effects. Consequently, incorporating non-
pharmacological approaches, such as white noise in
combination with pharmacological treatments, may
offer a beneficial alternative. The present study was
conducted to evaluate the effect of white noise on pain
intensity and anxiety levels in patients undergoing
ESWL.

Materials and Methods

The present study was a randomized controlled clinical
trial with a pretest-posttest design, conducted among
patients undergoing ESWL at the lithotripsy unit of
Shahid Madani Hospital in Karaj, Iran, in 2024. The
sample size was set at 30 participants per group. The
inclusion criteria included an age range of 20 to 50
years, literacy, intact hearing, absence of renal colic
prior to lithotripsy, and no history of using anxiolytic
medications, narcotic substances, analgesics, or
chemical/herbal agents that affect stone dissolution
before lithotripsy or prior lithotripsy sessions. The
exclusion criteria included interruption of ESWL for
any reason, inability to tolerate headphones, and
administration of analgesics or anxiolytics during
lithotripsy. Participants were initially selected via
convenience sampling, meeting the inclusion criteria,
and then randomly assigned to either the intervention
or control group. Data collection instruments included
a demographic characteristics checklist, Spielberger
State-Trait Anxiety Inventory (STAI), and a self-report
pain scale. The STAI is a self-report questionnaire
consisting of 20 items designed to measure state
anxiety. This instrument was previously validated in
Iran by Aliakbari in Shahrekord among 60 patients
undergoing coronary angiography. The self-reported
pain scale was used to assess pain intensity, with a score
of 10 indicating the highest level of pain and 0
indicating the lowest. This scale is widely used in pain-
related research, and its reliability and validity have
been established. In the intervention group, participants
completed the STAI prior to the initiation of lithotripsy.
Subsequently, white noise was delivered to patients
through Bluetooth headphones throughout the entire

lithotripsy procedure. White noise consisted of calm,
uniform sounds with a tempo of 90 beats per minute.
Each audio segment lasted between 3 and 6 minutes,
after which the next segment of white noise was played.
The same white noise recordings were used for all
participants, with the sound intensity maintained below
85 decibels. Patients were instructed to keep the
headphones in place throughout the procedure and to
focus on listening to the white noise. In addition to this
intervention, participants received routine care. The
maximum pain intensity experienced during lithotripsy
was reported to the researcher by patients and rated on
the self-report pain scale. Following the completion of
the lithotripsy procedure, pain intensity was reassessed
and recorded, and the STAI was completed
immediately afterward. In the control group, the STAI
was completed by participants prior to the initiation of
lithotripsy. Patients received no interventions other
than routine care, which included monitoring during the
procedure. The maximum pain intensity experienced
during lithotripsy was reported to the researcher by
patients and rated by patients using the self-report pain
scale. Following completion of the procedure, pain
intensity was reassessed and recorded, and the STAI
was completed immediately afterward. To ensure
consistency in the lithotripsy procedure, a Dornier
Compact Delta lithotripter was used, and a standardized
protocol was applied to both groups. Statistical
analyses were conducted using the chi-square test,
Fisher's exact test, independent samples t-test, and
paired samples t-test, with a significance level set at P
< 0.05. Data analysis was performed using SPSS
software (version 26).

Results

The results of this study revealed no statistically
significant differences in demographic variables
between the intervention and control groups (P > 0.05).
The majority of participants in both groups were male,
with 70% in the intervention group and 83.3% in the
control group. The mean age of participants was 45.40
+ 10.33 years in the intervention group and 46.47 +
11.36 years in the control group. The most common
educational level in both groups was a high school
diploma (40%). Additionally, the majority of
participants were married, with 73.3% in the
intervention group and 76.7% in the control group. The
mean stone size was 10.20 £ 4.21 mm in the
intervention group and 11.17 + 6.50 mm in the control
group. The predominant location of stones was the
renal calyces, with 46.7% in the intervention group and
56.7% in the control group. The most common stone
composition in both groups was calcium oxalate,
accounting for 80% of the stones. The results showed a
significant difference in the mean pain scores during
and after lithotripsy between the intervention and
control groups (P < 0.001). Furthermore, no significant
difference in mean pre-procedure anxiety scores was
observed between the intervention and control groups
(P =0.984). However, a significant difference in mean
post-procedure anxiety scores was observed between
the intervention and control groups (P < 0.001).
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Conclusion

leads to a reduction in pain intensity and anxiety levels.
The use of white noise in patients undergoing ESWL
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