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The use of a heating pad to reduce anxiety, pain, and distress
during cystoscopy in female patients
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Abstract
Introduction and hypothesis This study evaluated the effects of using a heating pad during cystoscopy on anxiety, pain, and
distress in female patients.
Methods Seventy-four female patients who underwent rigid cystoscopy between January 2017 and August 2017 were randomized to
either the experimental group using a heating pad (n = 37) or the control group using a pad without heat (n = 37). In the experimental
group, a heating pad was applied to the patient’s sacrum during cystoscopy. All patients completed the State-Trait Anxiety Inventory-S
(STAI-S, 20-80) before and after the procedure and assessed their degree of pain and distress after the procedure using a visual analog
scale (0–10). Systolic and diastolic blood pressure and pulse rate were also measured before and after the procedure.
Results Demographic characteristics, mean age, procedure duration, and pre- and post-procedural systolic and diastolic blood
pressures and pulse rate were statistically similar between the experimental and control groups. The mean STAI-S score of the
experimental group was significantly lower than that in the control group (33.1 ± 10.1 vs 48.2 ± 11.1, p < 0.001). The experi-
mental group had significantly lower pain and distress scores (visual analog scale, 3.8 ± 1.6 and 3.8 ± 1.8 respectively,) than the
control group (6.4 ± 1.9 and 6.3 ± 2.1 respectively, both p < 0.001).
Conclusions Using a heating pad during cystoscopy significantly reduced female patients’ anxiety, pain, and distress. We found
this to be a safe, simple, and effective tool to use during cystoscopy.
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Introduction

Cystoscopy is a commonly performed urological procedure for
investigating lower urinary tract symptoms in addition to vari-
ous pathological conditions of the urethra, prostate, and bladder.
It is the gold standard for bladder cancer detection, which is the
most common malignancy of the urinary tract. Currently, ap-
proximately 200,000 bladder tumors occurworldwide annually,
with an increased risk for tumors in certain geographic areas.
Although the prevalence of this disease is relatively low in
some countries, cystoscopy is considered an essential procedure

[1]. The procedure is performed by inserting an optical instru-
ment through the urethra and into the bladder [2–4].

The cystoscope may be metal and rigid or flexible, and its
insertion may be associated with patient discomfort, pain or anx-
iety [5, 6]. Although flexible cystoscopy is more commonly used
for diagnostic purposes in developed nations, rigid cystoscopy
continues to be widely used in the developing world because of
cost and availability [7, 8]. Diagnostic rigid cystoscopy is fre-
quently associatedwith considerable anxiety and discomfort, and
local anesthesia is required tomake the proceduremore tolerable.
Seklehner et al. [4] have reported that 22% of patients feel mod-
erate to severe pain associated with rigid cystoscopy.

Therefore, physicians are sometimes reluctant to refer pa-
tients for cystoscopy, and patients may refuse to undergo this
necessary urological evaluation. Moreover, anxiety, physical
distress, and other aspects of the patient’s experience have an
impact on future compliance.

Although rigid cystoscopy is generally well tolerated, most
patients regard it as an unpleasant and stressful procedure [5].
Additionally, pain-specific anxiety, physical injury, and isolation
can cause patient stress during cystoscopy. These stressors affect
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the sympatho-adreno-medullary system, increasing the heart rate
and blood pressure, which could cause hyperglycemia or periph-
eral vasoconstriction [9]. Accordingly, Wong et al. [10] sug-
gested that as respiratory rate and BP are closely related to the
respiratory and cardiovascular systems, these physiological re-
sponses are important indicators for assessing anxiety.

Using a heating pad has become an established comple-
mentary modality in some invasive procedures [11, 12], and
an effective tool for decreasing pain and anxiety [13].
Therefore, we sought to assess the impact of using a heating
pad on patients’ perceptions of anxiety, distress, and pain dur-
ing cystoscopy.

Materials and methods

Patients and cystoscopy procedure

Seventy-four female patients who underwent rigid cystoscopy
between January 2017 and August 2017 were classified into
two groups: 37 patients in the experimental group, who had a
heating pad applied during the procedure, and 37 patients in
the control group, who had a heating pad applied without heat.
The study was prospective, and randomization was performed
using a random allocation table. Once patient consent had
been obtained, a random allocation table was used to assign
each patient to one of the two arms of the study.

Rigid cystoscopy was performed on an outpatient basis
before any treatment was initiated. Information collected in-
cluded demographic characteristics such as age, weight,
height, and reason for cystoscopy.

All patients received information about the procedure and
provided informed consent to undergo the procedure. Rigid
cystoscopywas performed according to a standard protocol by
the same surgeon in an aseptic manner with all procedures
being identical [2].

We used a commercially available instant heating pad. The
39 × 26 cm heating pad (Loess Fomentation Pack; MDPrime,
Yangju, Korea) was warmed to 40–45 °C. Each patient in the
experimental group had the heating pad applied to her sacrum
for 10 min, whereas patients in the control group had an un-
heated pad similarly applied during rigid cystoscopy.

Analysis of anxiety, pain, and distress

Before the procedure, we measured systolic and diastolic BP
and pulse rate (PR) after sufficient rest. We measured anxiety
levels using the State-Trait Anxiety Inventory (STAI), a self-
assessed anxiety inventory comprising two subscales of 20
multiple choice questions each. The STAI was established
by Spielberger [14], and has been translated into Korean.
The Korean version of the STAI has been validated and shown
to exhibit excellent psychometric properties. Its internal

consistency was reported to be Cronbach α = 0.91. The
STAI-S is scored between 20 and 80 points, with larger scores
indicating greater anxiety levels. The anxiety ranges were de-
fined as follows: 0–19, no anxiety; 20–39, minor anxiety; 40–
59, moderate anxiety; 60–79, high anxiety; and ≥ 80, panic
[15].

Within 5 min of the procedure, we repeated STAI, BP, and
PR measurements, and the patients self-reported their pain,
distress, and ability to tolerate a rigid cystoscopy according
to the visual analog scale (VAS, scored 0–10) [16]. The pa-
tients were given information about the results of the cystos-
copy after each patient’s BP and pulse were measured and on
completion of the questionnaire.

Continuous variables are expressed as percentages and
mean ± standard deviation, and statistical significance was
determined using the Mann–Whitney test and Wilcoxon
signed rank tests. All analyses were performed using SPSS
software (version 22.0; IBM Corp, Armonk, NY, USA). p-
values <0.05 were considered statistically significant. The
institutional review board of our hospital reviewed and ap-
proved the study protocol.

Results

The mean age of the patients in both the experimental group
and the control group were similar (61.1 ± 11.5 and 61.1 ±
12.1 years respectively; p = 0.758). No significant differ-
ences were noted between the two groups regarding demo-
graphic characteristics, reasons for cystoscopic examina-
tion, or pre-procedural parameters, including systolic and
diastolic BP and PR (p = 0.198, 0.341, 0.592, and 0.452
respectively; Table 1).

The procedure duration was also statistically similar for
both the experimental (8.3 ± 2.1 min) and the control (8.6 ±
2.8 min, p = 0.64) group. After rigid cystoscopy, mean anxiety
scores according to the STAI-S in the experimental and con-
trol groups differed significantly (33.1 ± 10.1, and 48.2 ± 11.1
respectively; p < 0.001, Fig. 1), and the degree of the decrease
of anxiety levels according to the STAI (δ) (pre-score minus
post-score) in the experimental group and control group dif-
fered significantly (21.1 ± 12.4 and 6.4 ± 12.6 respectively;
p < 0.001). The mean pain scores for the experimental group
(3.8 ± 1.6) were significantly lower than those for the control
group (6.4 ± 1.9, p < 0.001). The mean distress scores for the
experimental group (3.8 ± 1.8) were significantly lower than
those for the control group (6.3 ± 2.1, p < 0.001). No signifi-
cant differences were detected between the two groups regard-
ing post-procedural parameters, including systolic and diastol-
ic BP and PR (p = 0.103, 0.185, and 0.82 respectively).
However, there were significant differences in the amount of
change in systolic and diastolic BP and PR (p = 0.003, 0.012,
and 0.006 respectively; Table 2).
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Discussion

Cystoscopy is invasive and somewhat painful for patients and
often causes feelings of anxiety and distress [5, 6, 17, 18].
Yerlikaya et al. [18] reported that patients find cystoscopy to
bemore painful than urodynamic studies, and Greenstein et al.
[6] reported that pain levels during a patient’s first cystoscopy
were higher than those for repeated tests. Biardeau et al. [17]
reported that most patients were likely to have anxiety, pain, or
embarrassment during cystoscopy.

A flexible cystoscope is more commonly used in devel-
oped nations, but rigid cystoscopy continues to be widely used
in the developing world because it is less expensive, easier to

perform, and has a better visual field. Diagnostic rigid cystos-
copy is frequently associated with considerable anxiety and
discomfort, and local anesthesia is required to make it some-
what tolerable [7, 8]. However, some physicians perform rigid
cystoscopy in female patients without any anesthesia because
they believe that the cystoscope will pass more easily through
the shorter female urethra and because female patients have
overall better pain tolerance [19]. In addition, most studies on
pain and patient morbidity during cystoscopy have focused on
male patients [4, 20, 21]. Few data exist regarding the toler-
ance of cystoscopy in female patients [22, 23].

Therefore, various techniques and treatments to reduce
pain, anxiety, and distress in female patients who undergo

Fig. 1 Comparison of the mean
anxiety scores between the two
groups according to the State-
Trait Anxiety Inventory-S

Table 1 Summary of patient
characteristics and pre-procedural
status

Parameter Experimental (n = 37)

Mean ± SD/median

Control (n = 37)

Mean ± SD/median

p value

Patient characteristics

Age (years) 61.1 ± 11.5/62 61.1 ± 12.1/64 0.758

Body weight (kg) 56.9 ± 8.6/55 54.4 ± 8.7/54 0.270

Height (cm) 156.0 ± 5.2/157 155.1 ± 4.8/155 0.278

Reason for cystoscopy, n (%)

BN obstruction 5(13.5) 6 (16.2) 0.198
IC/BPS 9 (24.3) 9 (24.3)

Bladder tumor 1 (2.7) 3 (8.1)

Hematuria 22(59.5) 19(51.4)

Pre-procedural parameter

Systolic BP (mmHg) 133.2 ± 17.2/130 129.2 ± 17.1/130 0.341

Diastolic BP (mmHg) 81.6 ± 10.1/80 80.3 ± 11.7/80 0.493

Pulse rate (beats/min) 80.3 ± 12.6/79 80.9 ± 10.3/80 0.592

STAI-S 57.2 ± 9.4/59 54.6 ± 12.8/58 0.452

SD standard deviation, BP blood pressure, BN bladder neck, IC/BPS interstitial cystitis/bladder pain syndrome,
STAI-S State-Trait Anxiety Inventory-S
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rigid cystoscopy are needed. Various anesthetic techniques
and nonpharmacological alternative treatments are used dur-
ing cystoscopy for the relief of anxiety, pain, and distress,
including urethral lubrication [24], intra-urethral lidocaine in-
jection [19, 25], or pretreatment with intramuscular narcotics
[26], providing a detailed explanation [27], hand-holding [28],
listening to music [7, 21], and virtual reality distraction [29].
Goldfischer et al. [24] stated that adequate amounts of lido-
caine jelly placed in the urethra for 20 min before cystoscopy
can significantly decrease pain in male patients. Song et al.
[26] reported that midazolam anesthesia may relieve pain dur-
ing rigid and flexible cystoscopy. Kwon et al. [28] reported
that hand-holding during cystoscopy significantly reduced pa-
tients’ feelings of anxiety, pain, discomfort, and dissatisfac-
tion. Yeo et al. [7] and Zhang et al. [21] also stated that listen-
ing to music during rigid cystoscopy decreased anxiety, pain,
and dissatisfaction in male patients. However, Stein et al. [25]
found no decrease in pain perception in male or female pa-
tients following lidocaine gel instillation with a 5- or 10-min
indwelling time compared with instillation of a plain lubricant.
Walker et al. [29] reported that virtual reality distraction treat-
ments during cystoscopy did not mitigate pain in male pa-
tients. Therefore, these approaches may be suboptimal for
alleviating patient pain, fear, and anxiety during the proce-
dure. Other effective, nonpharmacological alternative treat-
ment modalities should be considered.

Heating treatments are inexpensive, readily available, and
commonly used in the treatment of musculoskeletal disorders.
As an alternative treatment modality, heat is often used to re-
lieve pain and muscle spasms, to increase blood flow through
vasodilatation, to facilitate tissue healing, and to decrease

distress [30, 31]. Heat may also stimulate certain areas of the
brain, exerting a psychosomatic effect [32]. Several studies
suggested that heating treatments improve psychological and
physiological parameters. Heating treatments also have anxio-
lytic effects and have previously been applied to ameliorate
stressful interventions. Using a heating pad is an established
complementary treatment for several diseases and invasive
procedures [33, 34]. Nuhr et al. [33] reported that active
warming relieved acute low back pain in a clinical setting.
Denegar et al. [34] stated that female patients were more likely
to report clinically meaningful improvement in pain and symp-
toms of knee osteoarthritis using heat, cold, and a heating pad.

Importantly, the present study showed remarkable and statisti-
cally significant beneficial effects of using a heating pad to reduce
female patients’ anxiety, pain, and distress during rigid cystosco-
py. To our knowledge, no previous study has investigatedwhether
using a heating pad on a patient’s sacrum would decrease female
patients’ anxiety, pain, and distress during cystoscopy.

This study showed that systolic and diastolic BP and PR
were slightly elevated after cystoscopy in the control group.
These effects were statistically significant, but clinically insig-
nificant as the changes were small and there were no other
symptoms. However, it may be meaningful that there was no
change in BP and PR in the heating pad group whereas there
was a slight increase in the control group after cystoscopy.
Although we hypothesized that we could assess anxiety or
distress quantitatively by measuring vital signs, multiple en-
vironmental variables affect changes in BP and PR.

The present study had several limitations. First, this study
was not blinded for the patients or physicians, possibly resulting
in some bias in data interpretation or patients’ reporting of

Table 2 Anxiety, pain, and
distress during and after
cystoscopy

Parameter Experimental (n = 37)

Mean ± SD/median

Control (n = 37)

Mean ± SD/median

p value

Duration of procedure (min) 8.3 ± 2.1/10 8.6 ± 2.8/9 0.641

Post-procedural parameters

Pain (VAS) 3.8 ± 1.6/3 6.4 ± 1.9/6 < 0.001*

Distress (VAS) 3.8 ± 1.8/4 6.3 ± 2.1/6 < 0.001*

STAI-S 33.1 ± 10.1/33 48.2 ± 11.1/48 < 0.001*

STAI-S (δ) 21.1 ± 12.4/23 6.4 ± 12.6/8 < 0.001*

Systolic BP (mmHg) 130.5 ± 14.9/130 135.7 ± 16.4/140 0.103

Systolic BP (δ) 2.7 ± 13.3/0 −6.5 ± 13.4/−10 0.003*

Diastolic BP (mmHg) 82.4 ± 11.4/80 86.0 ± 10.4/90 0.185

Diastolic BP (δ) −0.8 ± 8.0/0 −5.7 ± 10.1/−10 0.012*

Pulse rate (beats/min) 78.7 ± 11.7/78 83. 0 ± 10.3/81 0.82

Pulse rate (δ) 1.6 ± 5.7/2 −2.1 ± 7.0/−4 0.006*

SD standard deviation, STAI-S anxiety scores with the State-Trait Anxiety Inventory-S, STAI-S (δ) degree of
decrease of anxiety levels with the State-Trait Anxiety Inventory-S, VAS visual analog scale (0–10), BP blood
pressure, systolic BP (δ) degree of decrease of systolic BP, diastolic BP (δ) degree of decrease of diastolic BP,
pulse rate (δ) degree of decrease of pulse rate
* p < 0.05
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anxiety, pain, and distress levels. Owing to the nature of the
intervention, it was not possible to completely blind the patient
and physician to the treatment allocation. Second, although the
sample size was estimated based on data from a previous study,
our sample size was small and from a single center. Third, the
timing of BP and pulse measurement could be a potential lim-
itation. Finally, STAI-S and VAS scores are partially subjective,
but objective parameters were not investigated because these
tools are widely used for such studies.

Despite these limitations, this study demonstrated that fe-
male patients using a heating pad on the sacrum experienced
less anxiety, pain, and distress during invasive rigid cystosco-
py. Using a heating pad on the sacrum of female patients
during cystoscopy is a non-invasive, nonpharmacological,
safe, simple, and effective intervention that could be clinically
beneficial in patients undergoing urological procedures under
local anesthesia. Using a heating pad on the sacrum of female
patients during cystoscopy also resulted in increased patient
comfort, and satisfaction, which could contribute to the long-
term success of the procedure.We recommend using a heating
pad as an effective adjunct to other pain and anxiety-reducing
treatments used during cystoscopy. In addition, applying a
heating pad is a possible complementary modality for improv-
ing patients’ comfort during invasive procedures in general.
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