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Background: Effective pain management is limited for patients during prostate biopsy 
(PBx). Touch support, such as hand holding, has stress-buffering benefits and effective 
analgesic effects. We conducted a prospective, single-center randomized clinical trial to 
assess whether hand holding can reduce patient anxiety, pain, and dissatisfaction during PBx.
Methods: Between April 2020 and October 2020, 120 male patients were randomized into 
three groups: a hand holding with relatives (HR) group, a hand holding with strangers (HS) 
group and a control group. A visual analog scale (VAS) was used for self-assessments of pain 
and satisfaction. Anxiety levels were quantified according to the State-Trait Anxiety 
Inventory (STAI). Hemodynamic changes were also measured.
Results: The degree of pain and anxiety in the hand-holding groups was significantly better 
than that in the control group (P<0.001), and the patients were more willing to undergo 
repeat PBx (P=0.017). The anxiety levels in the HR group were significantly lower than 
those in the HS group (P=0.019). During PBx, the changes in systolic blood pressure and 
heart rate in the hand-holding groups were more stable than those in the control group 
(P<0.01), and the fluctuations in heart rate in the HR group were smaller than those in the HS 
group (P<0.01).
Conclusion: Hand holding, especially with relatives, can promote incremental reductions in 
anxiety, pain and dissatisfaction in patients during PBx. Hence, we recommend hand holding 
with relatives as an effective adjunct during PBx.
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Introduction
The introduction of transrectal ultrasound (TRUS)-guided prostate biopsy (PBx) 
was a major advancement in diagnostic methods for detecting prostate cancer 
(PCa). However, severe pain causes patients to move during the procedure, which 
increases the incidence of complications and interrupts the operation.1 

Twenty percent of men who were about to undergo PBx experienced great stress 
and/or anxiety, and 18% would not undergo a repeat biopsy associated with 
significant pain or discomfort.2,3 Due to the need for repeated biopsy and the 
large number of samples needed, effective pain management for TRUS-PBx is 
paramount, but the best anesthesia method is not yet clear.4,5

Recently, the effectiveness of music therapy has been evaluated for biopsies and 
other painful procedures and has been shown to usefully reduce anxiety and pain.6 

Social support, such as hand holding, also has stress-buffering benefits and effective 
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analgesic effects on pain.7,8 Holding hands with a spouse 
further reduces the threat response.9

Some studies have shown that having nurses hold the 
patient’s hand during percutaneous vertebroplasty and car-
diac intervention can relieve anxiety and pain under local 
anesthesia.10 There are no controlled randomized clinical 
trials that have determined the efficacy of hand holding in 
patients with TRUS-PBx. Therefore, we designed 
a randomized clinical trial to determine whether a hand- 
holding intervention would be effective in reducing patient 
anxiety for TRUS-PBx.

Patients and Methods
Design and Setting
We designed a nonblinded, single-center randomized clin-
ical trial. The study was carried out in the Department of 
Urology of the Ninth People’s Hospital Affiliated with 
Shanghai Jiao Tong University in Shanghai, China, from 
April to October 2020. This study was performed in line 
with the principles of the Declaration of Helsinki. 
Approval was granted by the Ethics Committee of the 
Ninth People’s Hospital, Shanghai Jiao Tong University 
School of Medicine (No. SH9H-2020-T40-1) and regis-
tered with clinicaltrials.gov (ChiCTR2000032238).

Eligibility Criteria
Participants who met one of the following inclusion cri-
teria were eligible for the study: (1) prostate-specific anti-
gen (PSA) > 10.0 ng/mL; (2) PSA > 4.0 ng/mL and free/ 
total PSA ratio <0.2; (3) PSA velocity > 0.75 ng/mL/year; 
and (4) an abnormal digital rectal examination (DRE) or 
suspicious areas found with imaging (TRUS, MRI). The 
exclusion criteria consisted of several parameters: (1) dis-
eases prone to severe bleeding; (2) acute infection and 
fever; (3) severe anorectal disease (fistula, hemorrhoids, 
etc.); (4) hypertensive crisis; (5) decompensation period of 
cardiac dysfunction; (6) unstable blood glucose stage of 
diabetes; (7) use of analgesics or sedative drugs within 24 
hours before TRUS-PBx; (8) allergy to oxybuprocaine; 
and (9) significant communication difficulties, severe hear-
ing loss, or inability to complete the required surveys.

Procedure
All patients in the study underwent the standard TRUS-PBx 
procedure at the Urology Department of our hospital. The 
patient was placed in a right lateral decubitus position. Ten 
milliliters of 3% oxybuprocaine gel was introduced into the 

rectum 8 min before insertion of the TRUS probe according 
to the drug instructions. Rectal prostate biopsy probes 
(Mindray 6CV1s, Shenzhen, China) and coaxial puncture 
biopsy needles (Achieve A1825, Merit Medical, South 
Jordan, Utah, USA) were used, and a 12-core biopsy was 
performed. All TRUS-PBx procedures were performed by 
a single well-experienced urologist. During the procedures, 
patients did not take any painkillers or sedatives.

The patients who met the inclusion criteria were assigned 
to one of the three groups: (1) the hand holding with rela-
tives (HR) group, (2) the hand holding with strangers (HS) 
group, or (3) the control group. Participants in the HR group 
had a relative (spouse or child) hold one of their hands 
during the TRUS-PBx. Participants randomized to the HS 
group were touched by a nurse until the TRUS-PBx was 
complete. Participants in the control group had treatment as 
usual and did not have their hands held. The urologist only 
touched the participant to the extent necessary to perform the 
procedure.

Sample Size
The sample size was determined to be at least 111 partici-
pants with 5% alpha and 20% beta errors (http://power 
andsamplesize.com). The criteria used for the sample size 
calculation were mean visual analog scale (VAS) scores of 
4.66 and 6.29 with standard deviations (SDs) of 2.03 and 
2.49 for the intervention group and control group, respec-
tively. To account for possible dropout, a total of 126 
patients were planned.

Randomization and Allocation
Participants were randomized 1:1:1 to 1 of the 3 groups, 
with 42 patients in each group, by the block randomization 
method. Randomization was performed according to 
a computer-generated randomized grouping list (https:// 
www.sealedenvelope.com) by the advisory biostatistician 
at our hospital.

Outcomes
The study was divided into three stages: before, during and 
after TRUS-PBx. The stages were 15 min before the 
operation of TRUS-PBx, during the TRUS-PBx process, 
and 15 min after the completion of TRUS-PBx.

Before and after the TRUS-PBx, the nurse assisted the 
participants in using the VAS to measure pain intensity and 
satisfaction. The State-Trait Anxiety Inventory (STAI) was 
used to measure anxiety levels before and after TRUS- 
PBx. The patient’s hemodynamic parameters, including 
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systolic and diastolic blood pressure (before and after 
TRUS-PBx) and heart rate (before, during and after 
TRUS-PBx), were measured.

The primary outcome was the differences in pain inten-
sity based on the VAS and anxiety levels based on the 
STAI compared with baseline for each group. The VAS 
scores ranged from 0 to 10: 10 indicated extreme pain, and 
0 indicated no symptoms. The 6-item STAI is a measure of 
anxiety that has been used to assess participants’ anxiety 
in a fast-paced clinical setting.11 It was derived from the 
20-item STAI, which assesses state anxiety associated with 
the present situation and trait anxiety related to an indivi-
dual’s personality. Scores ranged from 6 (least upset) to 24 
(most upset). Participants completed the VAS and STAI 
before and immediately after the procedure.

The secondary outcomes were the differences in satisfac-
tion, based on the VAS score reported by the participants at 
the end of TRUS-PBx, and hemodynamics for each group. 
Participants’ satisfaction was measured on a Likert scale of 1 
to 10, ranging from very dissatisfied to very satisfied. 
Hemodynamic parameters included systolic blood pressure 
(SBP), diastolic blood pressure (DBP), and heart rate.

Statistical Analysis
Statistical analysis was performed using SPSS 25.0 software 
(IBM Corp., Armonk, NY, USA). The Kolmogorov– 
Smirnov test was used to distinguish whether data were 
normally distributed. One-way ANOVA or Kruskal–Wallis 
test was selected to compare the differences among three 
groups according to the normality of the data. If the differ-
ence was statistically significant, the least significant 

difference t-test or Mann–Whitney U-test was used to further 
compare the differences between the two groups (HR vs HS). 
A value of 5% was considered the threshold for significance.

Results
A total of 137 patients were assessed for eligibility, and 
none of them suffered from neurological diseases such as 
paraplegia and hemiplegia. Eleven participants declined to 
participate, and 6 participants did not complete the survey 
correctly. A total of 120 patients were prospectively ran-
domized into the HR group (n=40), the HS group (n=39) 
and the control group (n=41). Patient enrollment, rando-
mization, and analyses are presented in a Consolidated 
Standards of Reporting Trials flow diagram.

There was no significant difference in mean age, weight, 
marriage status, education or employment status. The three 
groups were well matched, and no significant intergroup dif-
ferences were found for patient clinicopathologic characteris-
tics, which included prostate volume, PSA level, International 
Prostate Symptom Score and Quality of Life score (Table 1). 
The reasons for TRUS-PBx in the three groups were similar 
(P=0.834); the most common reason was elevated PSA, fol-
lowed by abnormal imaging and abnormal DRE. Similarly, 
there was no significant difference in the average time of 
TRUS-PBx among the three groups (P=0.361).

The comparison of the VAS pain and STAI anxiety 
scores among the three groups of participants in the 
study is shown in Table 2. Pain intensity, measured by 
VAS during TRUS-PBx, was significantly lower in the 
hand-holding groups (P<0.001) than in the control group. 

Table 1 Comparison of Clinicopathologic Characteristics (n=120)

HR Group (n=40) HS Group (n=39) Control Group (n=41) Statistics P-value

Prostate volume, mL, mean ± SD 57.2±19.6 53.2±17.8 55.2±17.7 0.471 0.626

PSA level, ng/mL, median (IQR) 12.1(11.1) 10.0(15.0) 11.3(10.0) 1.680 0.432

IPSS score, mean ± SD 22.6±5.4 22.0±5.2 22.9±3.8 0.382 0.683

QOL score, mean ± SD 4.1±0.6 4.3±0.7 4.2±0.8 0.837 0.436

Previous biopsies, n(%) 7(17.5) 12(30.8) 9(22.0) 2.010 0.366

Reasons for biopsy, n

Elevated PSA 37 32 40 1.460 0.834

Abnormal findings on DRE 7 10 7
Abnormal imaging 20 18 22

Procedure time, min, mean ± SD 11.8±2.7 11.1±2.4 11.6±2.6 1.027 0.361

Abbreviations: HR, hand holding with relatives; HS, hand holding with strangers; SD, standard deviation; PSA, prostate-specific antigen; IQR, interquartile range; IPSS, 
international prostate symptom score; QOL, quality of life; DRE, digital rectal examination.
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However, there was no significant difference between the 
HR group and the HS group (P=0.148).

After TRUS-PBx, participants’ anxiety levels were 
significantly lower in the hand-holding groups (P<0.001) 
than in the control group. After the procedure, anxiety 
levels were significantly lower in the HR group than in 
the HS group (P=0.019).

The satisfaction of the patients in the HR group and HS 
group was significantly higher than that of those in the 
control group (P=0.001), and they were more willing to 
undergo repeated TRUS-PBx (P=0.017).

The hemodynamic changes in the three groups are 
shown in Figure 1. The change in SBP before and after 
TRUS-PBx in the intervention group was significantly less 
than that in the control group (P=0.006), but there was no 
significant difference in DBP (P=0.622). There was no 
significant difference in the change in SBP between the 
HR group and the HS group (P=0.442).

The heart rate fluctuation during TRUS-PBx in the inter-
vention group was significantly less than that in the control 
group (P<0.001). Furthermore, the heart rate in the HR group 
changed less than that in the HS group (Ppre-intra=0.008, Pintra- 

post=0.001).

Discussion
PCa is a common disease and the second most common 
cancer in men worldwide. With the increase in life expec-
tancy, the westernization of diet structure and the contin-
uous improvement of diagnostic technology in China, an 
increasing number of PCa patients have been diagnosed in 

recent years.12 TRUS-PBx is an essential diagnostic mod-
ality for PCa patients with elevated PSA or abnormal DRE 
or prostate imaging.

TRUS-PBx is well tolerated in most patients, but 19– 
25% of patients suffer from moderate or severe pain.3 

Bastide et al reported that 80% of patients who did not 
receive local anesthesia experienced significant discom-
fort, and approximately half of patients received less than 
6 core biopsies.13 To improve the positive rate of PBx, 
many physicians have gradually increased the number of 
biopsy needles. However, patients who underwent more 
core biopsies felt more severe pain, and some patients 
could not successfully complete PBx. Sometimes, they 
refused to undergo re-PBx, even against doctors’ advice, 
due to pain.

Through MRI, it can be predicted which patients will 
feel more pain. These findings implicate that (i) biopsy- 
naive patients, (ii) patients with a larger prostate, (iii) 
patients with a shorter prostate-anus surface distance, 
and (iv) patients with a narrow anorectal angle are likely 
to experience more severe pain during biopsy.14 

Accordingly, few studies have indicated that when effec-
tive analgesia is administered, the number of biopsy 
cores taken does not increase the level of pain.15 

Methods currently employed for pain control during 
prostate biopsy include intrarectal local anesthetic 
(IRLA), periprostatic nerve block (PPNB), caudal 
block, sedation anesthesia, and spinal anesthesia. 
Prilocaine is similar to lidocaine in terms of speed of 
onset but provides longer-term pain control.16

Table 2 Comparison of Periprocedural Outcomes (Anxiety and Pain) Among Three Groups (n=120)

HR Group 
(n=40)

HS Group 
(n=39)

Control 
Group (n=41)

Statistics 
(1-2-3)

p-value 
(1-2-3)

Statistics 
(1–2)

P-value 
(1–2)

VAS measurements, 0–10, median(IQR)

Prebiopsy procedure 6.0(3.0) 6.0(4.0) 6.0(4.0) 1.074 0.584

Intrabiopsy procedure 3.0(2.0) 4.0(3.0) 6.0(3.0) 29.345 <0.001 581.00 0.048
Change from pre- to Intrabiopsy 2.0(1.0) 2.0(0.0) 0.0(5.0) 20.230 <0.001 586.00 0.036

SATI measurements, 0–10, median(IQR)
Prebiopsy procedure 18.0(6.0) 19.0(7.0) 18.0(7.0) 2.145 0.342

Postbiopsy procedure 8.0(3.0) 10.0(5.0) 14.0(5.0) 57.663 <0.001 371.50 <0.001
Change from pre- to postbiopsy 10.0(3.0) 8.0(2.0) 4.0(2.0) 74.937 <0.001 399.50 <0.001

Other postprocedure variables
Satisfaction, 0–10, median(IQR) 8.0(3.0) 8.0(4.0) 6.0(4.0) 14.171 0.001 0.553 0.574

Willingness to repeat biopsy n (%) 38(95.0) 36(92.3) 31(75.6) 8.181 0.017 0.241 0.623

Note: Significant p-values are presented in bold. 
Abbreviations: HR, hand holding with relatives; HS, hand holding with strangers; VAS, visual analog scale; IQR, interquartile range; SATI, state-trait anxiety inventory.
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Despite the use of effective anesthesia and lubrication, 
patients may still experience pain during TRUS-PBx, 
which may be related to their level of anxiety during the 
procedure.17 Many authors have shown that the negative 
impact of PBx on patient well-being can even begin while 
the patient is waiting to undergo the procedure and that 
patients experience increased anxiety and worry immedi-
ately before undergoing biopsy, with a minority (20%) 
suffering from high levels of distress at that time. The 
use of complementary therapies to decrease pain and anxi-
ety during standard endoscopic procedures is becoming 
increasingly widespread. These therapies include music, 
transcutaneous electrical nerve stimulation, acupuncture, 
and auricular acupressure. The least invasive of these 
therapies is music.5,18

This study found that patients who received gentle 
hand holding, especially from relatives, felt more sup-
ported and encouraged. When researchers asked partici-
pants how they felt during a prostate biopsy, patients in the 

HR or HS group evaluated their experience positively. 
They felt comforted when someone was near their bed 
and holding their hands. In fact, the STAI score, pain 
VAS score, satisfaction score, and willingness to perform 
more prostate biopsies were significantly better in the 
hand-holding group than in the control group (P<0.05). 
This shows that hand holding can reduce patient anxiety 
and pain, which leads to a better medical experience and 
the possibility of repeated biopsy.

The hand-holding analgesic effect can be explained 
by the well-known distraction effect.19,20 However, we 
found that when patients held hands with family mem-
bers, the pain and anxiety they suffered were relieved 
more than when they held hands with strangers (P<0.05), 
so there may be other explanations for this phenomenon. 
Recent experimental studies have shown that a particular 
type of dynamic touch may be a particularly effective and 
salient embodied form of communicating active social 
support.21

Figure 1 Comparison of hemodynamic parameters measured during PBx among the three groups.
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The touch of the observer enhances the coupling, 
which increases the tendency of the target to be under-
stood, which in turn activates the reward mechanism.22 

Consistent with this, recent research has shown that the 
reward circuit is activated when humans experience 
synchronization.23 Therefore, brain-to-brain coupling 
between the observer and the target experiencing pain 
may be influenced by social understanding, which may 
be beneficial or lead to analgesia. In addition, social 
touch can convey empathy between the target and the 
observer, and social understanding can affect pain manage-
ment by increasing rewards. Research supporting this idea 
suggests that partner touch can enhance pain relief, and 
trait empathy can predict the extent of relief.24

In addition, researchers have demonstrated that from the 
perspective of self and others, physiological activation pat-
terns in painful and pleasant virtual reality scenarios are 
similar, and there are shared brain activation patterns in 
pleasant and unpleasant touches.25,26 Therefore, interperso-
nal touch, especially between spouses, can increase empathy 
sharing, help the observer feel the target’s pain, and give 
emotional support to the pain target, resulting in pain relief 
and manifesting as interpersonal physiological coupling.27,28

The STAI and VAS tools used to quantify anxiety and 
pain are subjective. Therefore, as indirect indicators of 
anxiety and pain, hemodynamic measurements were 
taken pre-, intra- and postprocedure. In this study, the 
SBP and heart rate fluctuations in the HR and HS groups 
were smaller than those in the control group (P<0.01), but 
DBP did not change significantly in any group (P=0.622). 
The results were similar to previous studies in other fields, 
such as cataract surgery and percutaneous vertebroplasty, 
in which hand holding by relatives or nurses reduced 
anxiety and pain and smoothed fluctuations in SBP but 
not DBP.10

Our study also found that the change in heart rate in the 
HR group was significantly smaller than that in the HS 
group (P<0.01). This finding could be explained by the 
fact that the quality of a relationship regulates the analge-
sic effects of social support. In fact, most studies show 
social support through close spousal relationships,7,8 

whereas the participants in our study were supported not 
only by spouses but also by family members, which 
reflects the extensive level of social support in daily life. 
These types of relationships may not have the same effect 
as a romantic partner, but they can still be effective in 
alleviating the threat of pain and anxiety.

There are several limitations in this study. Fusion 
biopsy was not performed, at least in secondary 
patients. We did not assess the pain that patients felt 
at each step of the procedure, such as during injection 
of oxybuprocaine gel, insertion of the TRUS probes 
into the rectum and penetration of the biopsy needle 
into the prostate tissue. Moreover, it is impossible to 
double-blind patients or doctors, so patients are sus-
ceptible to the Hawthorne effect. As a result, the data 
interpretation or reporting of patient anxiety and pain 
may be biased.

Conclusion
Despite these limitations, the results of this study sug-
gest that hand holding, especially with relatives, is very 
effective in reducing anxiety and pain during prostate 
biopsy. Hand holding is a noninvasive intervention that 
can be performed without the use of special equipment. 
Patient cooperation is key to the completion of prostate 
biopsy, and hand holding can comfort the patient dur-
ing PBx. Hence, we recommend hand holding with 
relatives as an effective adjunct during PBx.
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