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Abstract
AIM: To evaluate the effect of a relaxing visual distraction 
alone on patient pain, anxiety, and satisfaction during 
colonoscopy.
 
METHODS: This study was designed as an endoscopist-
blinded randomized controlled trial with 60 con
secutively enrolled patients who underwent elective 
colonoscopy at Yokohama City University Hospital, 
Japan. Patients were randomly assigned to two groups: 
group 1 watched a silent movie using a head-mounted 
display, while group 2 only wore the display. All of the 
colonoscopies were performed without sedation. We 
examined pain, anxiety, and the satisfaction of patients 
before and after the procedure using questionnaires 
that included the Visual Analog Scale. Patients were 
also asked whether they would be willing to use the 
same method for a repeat procedure.
 
RESULTS: A total of 60 patients were allocated to 
two groups. Two patients assigned to group 1 and one 
patient assigned to group 2 were excluded after the 
randomization. Twenty-eight patients in group 1 and 29 
patients in group 2 were entered into the final analysis. 
The groups were similar in terms of gender, age, 
history of prior colonoscopy, and pre-procedural anxiety 
score. The two groups were comparable in terms of the 
cecal insertion rate, the time to reach the cecum, the 
time needed for the total procedure, and vital signs. 
The median anxiety score during the colonoscopy did 
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not differ significantly between the two groups (median 
scores, 20 vs  24). The median pain score during the 
procedure was lower in group 1, but the difference 
was not significant (median scores, 24.5 vs  42). The 
patients in group 1 reported significantly higher median 
post-procedural satisfaction levels, compared with 
the patients in group 2 (median scores, 89 vs  72, P  = 
0.04). Nearly three-quarters of the patients in group 1 
wished to use the same method for repeat procedures, 
and the difference in rates between the two groups 
was statistically significant (75.0% vs  48.3%, P  = 
0.04). Patients with greater levels of anxiety before 
the procedure tended to feel a painful sensation. 
Among patients with a pre-procedural anxiety score of 
50 or higher, the anxiety score during the procedure 
was significantly lower in the group that received the 
visual distraction (median scores, 20 vs  68, P  = 0.05); 
the pain score during the colonoscopy was also lower 
(median scores, 23 vs  57, P  = 0.04). No adverse effects 
arising from the visual distraction were recognized.
 
CONCLUSION: Visual distraction alone improves 
satisfaction in patients undergoing colonoscopy and 
decreases anxiety and pain during the procedure 
among patients with a high pre-procedural anxiety 
score. 
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Core tip: We conducted a randomized controlled trial 
to test the effect of relaxing visual distraction during 
colonoscopy. Sixty patients were randomly assigned 
to two groups: group 1 watched a silent movie using 
a head-mounted display, while group 2 only wore the 
display. Patients in group 1 reported a significantly 
higher post-procedural satisfaction. Among those with 
a high pre-procedural anxiety score, the scores for 
anxiety and pain during the procedure were significantly 
lower in the group with the visual distraction. Visual 
distraction alone improves satisfaction during a 
colonoscopy and decreases anxiety and pain among 
patients with a high pre-procedural anxiety score.
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INTRODUCTION
Colorectal cancer is one of the most commonly 
encountered neoplasms worldwide[1], and both its 

prevalence and mortality rates have been increasing[2]. 
Colonoscopy plays an important role in reducing 
colorectal cancer death not only through the diagnosis 
of colon cancer but also the removal of premalignant 
lesions and early cancers[3,4]. In addition, colonoscopy 
is the most reliable tool for evaluating inflammatory 
bowel disease and for detecting other structural 
lesions of the colon. Thus, colonoscopy is becoming 
increasingly important.

However, colonoscopy is considered to be an 
uncomfortable procedure and is often accompanied by 
pain. Anxiety regarding the procedure and fear of pain 
are two reasons why some patients do not undergo 
an endoscopy for cancer screening[5]. Thus, methods 
for reducing anxiety and fear are needed to enable a 
higher rate of screening colonoscopy.

Most centers currently use some form of sedation to 
reduce anxiety and pain in patients undergoing endoscopic 
procedures[6,7]. However, the use of sedative drugs 
increases the risk of colonoscopy-related complications, 
including respiratory depression, hypotension, and even 
myocardial ischemia[8-10]. Ko et al[11] performed a study 
examining complications after screening or surveillance 
colonoscopy and reported that respiratory depression, 
which is the most common immediate complication, 
occurred in 7.5 of 1000 persons, while cardiovascular 
complications, including hypotension and bradycardia, 
occurred in 4.9 of 1000 persons. The majority of 
complications were self-limited, but medications 
including atropine, flumazenil, and naloxone were 
administered for rescue in some cases. In terms of 
expense, sedated colonoscopies were more costly, and 
it was reported that a cost-savings of $106 to $206 per 
single procedure was feasible by not using sedation[12]. 
Moreover, a study in France reported that sedation 
(usually propofol) administered by anesthesiologists, 
added 285% to the cost of colonoscopy (€740 vs €192 
for a colonoscopy with vs without an anesthesiologist, 
respectively)[13].

Therefore, safe and inexpensive methods for opti
mizing colonoscopy performance without the use of 
routine sedation should be a target of further research 
assessment. The use of various distraction techniques, 
including auditory and olfactory stimulation, to decrease 
pain and anxiety has been reported in association 
with other medical procedures[14-16]. The effects of 
music on alleviating anxiety and decreasing the dose 
of sedation during endoscopy have been reported in 
a number of studies[17-19]. Other studies have shown 
that aromatherapy can be an inexpensive, safe, and 
effective procedural tool[20,21].

Methods using visual stimulation have also been 
reported to be effective in other medical procedures[22,23]. 
Although visual distraction is feasible as an inexpensive, 
noninvasive, and effective non-pharmacological method 
for endoscopic procedures, few studies have analyzed 
the effect of visual distraction on the anxiety levels of 
patients undergoing a colonoscopy. To our knowledge, 
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only two studies have investigated its beneficial effect 
in patients undergoing a colonoscopy[24,25]. In these 
trials, however, the patients underwent a colonoscopy 
with routine sedation and the visual distraction was 
partly supplied concurrently with an audio intervention. 
No previous study has tested the effect of visual 
distraction alone during a colonoscopy without any 
sedative medication.

We conducted a randomized controlled trial 
examining the use of a relaxing visual distraction 
alone during outpatient colonoscopy without sedation 
to clarify whether such visual distractions can have 
beneficial effects on patient pain, anxiety, and 
satisfaction and to examine its influence on endoscopy 
parameters, including insertion difficulty, insertion 
time, and vital signs.

MATERIALS AND METHODS
This study was designed as an endoscopist-blinded 
randomized controlled trial to be performed in 60 
consecutive patients who were undergoing elective 
colonoscopy for screening at Yokohama City University 
Hospital, Japan, between April 2012 and March 2014. 
The inclusion criteria were (1) attending a non-sedated 
screening colonoscopy; and (2) an age of between 
20 years and 80 years. The exclusion criteria were 
(1) previous abdominal surgery; (2) visual disability; 
(3) history of severe heart failure, renal failure, liver 
cirrhosis or chronic hepatic failure; (4) personal 
history of anxiety or psychiatric disorders; (5) chronic 
pain disorders; and (6) pregnancy or possibility of 
pregnancy.

Written informed consent was obtained from 
all subjects prior to their participation in the study. 
The study protocol was approved by the Yokohama 
City University Hospital Ethics Committee. This trial 
was registered in the University Hospital Medical 
Information Network (UMIN) Clinical Trials Registry as 
UMIN 000009009.

Participating patients were randomly assigned 
using computer generated numbers into two groups: 
group 1 received a visual distraction, while group 2 
did not receive a relaxation method. All participants 
were directed not to tell anyone to which group they 
had been assigned. Patients in both groups wore a 
head-mounted display (MOVERIO EPSON®; SEIKO 
EPSON CORPORATION, Nagano Japan). We used 
a see-through display that projects images visible 
only from the inside without blocking the vision of 
the patients because a visual field loss might have 
increased the anxiety levels of the patients (Figure 
1). To evaluate the effect of visual distraction alone, 
the patients in group 1 watched a silent movie (silent 
comedy), while those in group 2 wore the displays 
but did not watch a movie. The randomization 
procedure and the display mounting were performed 
by doctors who were not endoscopists. As a result, 
the endoscopists remained blind to whether the 
patients were or were not watching a movie until the 

examination was completed. All of the colonoscopies 
were performed without carbon dioxide insufflation, 
sedative medication, music, or any other methods that 
could have impacted patient anxiety or pain during 
the colonoscopy. In Japan, screening colonoscopy 
is usually carried out without sedative drugs. We 
were ready to provide conscious sedation as rescue 
measure for patients that could not tolerate pain. We 
also did not use antispasmodic medication, including 
butyl scopolamine bromide. The oxygen saturation 
and blood pressure were continuously monitored 
throughout the procedure.

We examined pain, anxiety, and the satisfaction 
of patients before and after an endoscopy using 
questionnaires that included a Visual Analog Scale 
(VAS) consisting of a 100-mm horizontal line that 
was scored from 0 to 100 for the measurement of 
pain, anxiety, and satisfaction; the patients were also 
asked whether they would be willing to use the same 
method for a repeat procedure. Before colonoscopy 
started, patients were asked severity of worry for pre-
procedural anxiety score. After colonoscopy had been 
finished, patients were asked highest level of anxiety 
and pain they felt during procedure and degree of 
satisfaction.

The primary outcome measures were the pain 
score during colonoscopy (as scored using the VAS), 
the anxiety score during colonoscopy (as scored using 
the VAS) and the satisfaction score after colonoscopy 
(as scored using the VAS). Other outcomes included 
the cecal insertion rate, the cecal insertion time, the 
time required for the total procedure, and the vital 
signs before, during, and after the colonoscopy. A flow 
chart of this study is shown in Figure 2.

The sample size was estimated based on a previous 
study for improvement of pain during colonoscopy 
with music. Ovayolu demonstrated the beneficial effect 
of music for pain and satisfaction by a study of 60 
patients undergoing elective colonoscopy[18]. As this 
study of Ovayolu, we assumed that there would be a 
40% reduction of pain score. With P value of 0.05 and 
a power of 80%, it was calculated that 28 patients 
would be needed in each group.

Statistical analysis
The statistical analysis was performed using SPSS 
version 21 (International Business Machines Corporation, 
Armonk, New York, United States). A comparison of 
quantitative variables (expressed as the median, 
range) including the scores for pain, anxiety, and 
satisfaction (the primary endpoints) was performed 
using the Mann-Whitney test. The χ 2 test was used 
for categorical data. A P value of 0.05 or less was 
regarded as statistically significant.

RESULTS
A total of 60 patients were allocated to two groups. Two 
patients assigned to group 1 and one patient assigned 
to group 2 were excluded after the randomization: 
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Head-mounted display
(MOVERIO EPSON®)

Figure 1  Head-mounted display (MOVERIO EPSON®; SEIKO EPSON CORPORATION, Nagano Japan) projects an image visible only from the inside without 
blocking the patient’s vision.

Patients for elective screening colonoscopy: n  = 971

Excluded: n  = 911
   reasons:
      334 not meeting the including criteria
      128 history of previous abdominal surgery
     449 not hoping to attend the study

Total subjects enrolled: n  = 60

Visual distraction group: n  = 30 No distraction group: n  = 30

Questionnaire response for pre-procedural score

Colonoscopy

2 excluded reasons:
   1 refusal of questionnaires response
   1 rectal stenosis for carcinoma

1 excluded reasons:
   1 withdrawal of consent

Questionnaire response for score during and after procedure

Analyzed: n  = 28 Analyzed: n  = 29

Figure 2  Flow chart of study.
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one patient in group 1 refused to complete the 
questionnaire, one patient in group 1 did not undergo 
a total colonoscopy because of rectal stenosis from 
a carcinoma, and one patient in group 2 withdrew 
consent during the colonoscopy. As a result, 28 
patients in group 1 and 29 patients in group 2 were 
entered into the final analysis. All the colonoscopies 
were performed without sedation and no patient 
received conscious sedation as rescue for unbearable 
pain. No adverse effects arising from the visual 
distraction were recognized. 

Patient characteristics and pre-procedural state
Table 1 summarizes the patient characteristics and 
pre-procedural anxiety scores for each group. The 
groups were similar in terms of gender (67.9% men 
in group 1% vs 65.5% in group 2), age (median, 70 
years vs 66 years), history of prior colonoscopy (64.3% 
vs 62.1%), and pre-procedural anxiety score (median, 
52.5 vs 51).

Endoscopy parameters
The features of the colonoscopy procedures and their 
various outcomes, including vital signs, are provided in 
Table 2. The two groups were comparable in terms of 
the cecal insertion rate (96.4% in group 1 vs 96.6% in 
group 2), the time to reach the cecum (median, 639 
s vs 720 s), the time needed for the total procedure 
(median, 921 s vs 1068 s), and the vital signs.

Effects of visual distraction on anxiety, pain, and 
satisfaction
The results of the questionnaires are summarized 
in Table 3. The median anxiety score during the 

colonoscopy did not differ significantly between the 
two groups (20 in group 1 vs 24 in group 2). The 
median pain score during the procedure was lower in 
group 1, but the difference was not significant (median 
scores, 24.5 in group 1 vs 42 in group 2). The patients 
in group 1 reported significantly higher median post-
procedural satisfaction levels, compared with the 
patients in group 2 (median scores, 89 in group 1 vs 
72 in group 2, P = 0.04). Nearly three-quarters of the 
patients in group 1 wished to use the same method for 
repeat procedures, and the difference in rates between 
the two groups was statistically significant (75.0% in 
group 1 vs 48.3% in group 2, P = 0.04).
 
Beneficial impact in patients with high anxiety levels
Patients with greater levels of anxiety before the 
procedure tended to feel a painful sensation. The 
questionnaire results of the patients with a pre-
procedural anxiety score of 50 or higher are shown 
in Table 4. Among these patients, the anxiety score 
during the procedure was significantly lower in the 
group that received the visual distraction (20 in group 
1 vs 68 in group 2, P = 0.05); the pain score during 
the colonoscopy was also lower (23 in group 1 vs 57 in 
group 2, P = 0.04).

DISCUSSION
The purpose of the present study was to determine 
the beneficial effect of a visual distraction during 
colonoscopy. The results of previous studies have 
suggested that using a visual stimulation has positive 
physiological and psychological impacts during other 
medical situations[22,23]. In endoscopic procedures, 
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Table 1  Patient characteristics and results of pre-procedural anxiety scores

Group 1 (visual distraction) Group 2 (no visual distraction) P  value

Number of patients 28 29
Gender, male:female 19:9 19:10 0.93
Age, median (IQR, range)       65.5 (16.25, 32-79)   66 (11, 45-77) 0.92
Previous experience with colonoscopy
yes 64.3% 62.1% 0.86
Number of colonoscopies, median (range, IQR) 2 (2, 0-8) 2 (3, 0-10) 0.45
Pre-procedural anxiety score, median (range, IQR)     52.5 (48.75, 0-95)   51 (55, 0-100) 0.53

 IQR: Interquartile range.

Table 2  Features and outcomes of procedure

Group 1 (visual distraction) Group 2 (no visual distraction) P value

Cecal insertion rate 96.4% 96.6% 0.98
Time to reach cecum, in seconds, median (IQR, range)    634.5 (230, 150-1669)       720 (430, 326-2040) 0.52
Time needed for total procedure, in seconds, median (IQR, range)            921 (245.25, 412-1856)     1056 (375, 558-2375) 0.29
Systolic blood pressure, in mmHg, median (IQR, range)
Before procedure     132.5 (22.75, 102-165) 132 (27, 98-170) 0.96
Highest during procedure      140 (21.75, 99-220)   134 (46, 107-193) 0.99
After procedure 128.5 (14.5, 97-182)   127 (25, 100-165) 0.85

IQR: Interquartile range.
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the use of various distraction techniques, including 
auditory and olfactory stimulation, to reduce anxiety 
and pain has been reported in several studies[17-21,24,25].

However, the effect of visual stimulation during 
colonoscopy is much less consistent. To the best of 
our knowledge, this is the first study to show the 
effectiveness of visual distraction alone in improving 
satisfaction during a colonoscopy without any sedative 
intervention or relaxation methods, including music. 
We also found that visual distraction may reduce pain, 
although the difference in the pain score was not 
significant when examined for all the patients included 
in this trial.

Lembo et al[24] investigated whether audio and 
visual distractions reduced discomfort during a 
flexible sigmoidoscopy. Thirty-seven patients were 
enrolled in this study and were randomized to groups 
receiving no intervention, audio stimulation alone, or 
audio and visual distraction. The results showed that 
patients receiving combination of audio and visual 
interventions had lower discomfort and anxiety levels, 
compared with the results for the other two groups. 
This observation supports the findings of the current 
study and suggests that visual distraction can be used 
to reduce displeasure during a colonoscopy. None 
of the groups in this previous study received visual 
intervention alone; thus, whether visual distraction 
alone had a beneficial effect could not be determined.

On the other hand, Lee et al[25] designed a trial to 
examine the effects of music and visual stimulation on 
pain, satisfaction, and the dose of sedative medication 
in patients undergoing an elective colonoscopy with 
propofol. In this study, 165 patients were randomly 
assigned to receive no intervention, visual distraction 
alone, or audio and visual distraction. They found that 

visual distraction alone did not decrease either the pain 
score or the dose of sedative medication, although 
both parameters decreased when an audio distraction 
was added. These results might have differed from 
the presently reported findings because the previous 
authors used a visual distraction concurrently with 
sedation, which might have reduced the effect of the 
relaxation method. In addition, the display that they 
used to provide the visual distraction was not see-
through. Blocked views can affect the psychological 
state of patients, influencing anxiety levels. Another 
possible reason is ethnic differences. Campbell 
et al[26] examined 120 healthy young adults and 
demonstrated differences in pain responses between 
African Americans and Caucasians across multiple 
stimulus modalities. Some studies have also reported 
that ethnicity affects pain sensitivity[27]. Thus, the pain 
responses of the Japanese participants in the present 
trial might have differed from those of other ethnic 
groups, including the participants of the previous 
study.

As described in previous studies, we expect that 
a visual distraction would be more effective when 
used in combination with an audio distraction[24,25]. 
Moreover, visual stimulation might provide a more 
advantageous effect when used in combination with 
olfactory stimulation, which has been reported to 
improve anxiety levels during endoscopic procedures 
but requires further research[20,21].

The present study also demonstrated that a visual 
distraction reduced anxiety and pain levels during a 
colonoscopy in patients with high anxiety levels prior 
to the procedure, although the number of patients 
with high anxiety a bit small. Exactly how the visual 
distraction decreased the pain levels in patients with 
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Table 3  Results of questionnaires

Group 1 (visual distraction) Group 2 (no visual distraction) P value

Pre-procedural anxiety score, median (IQR, range) 52.5 (48.75, 0-95)   51 (55, 0-100) 0.53
Anxiety score during procedure, median (IQR, range)    20 (17.25, 0-85) 24 (67, 0-96) 0.70
Pain score during procedure, median (IQR, range) 24.5 (33.25, 0-96)   42 (52, 0-100) 0.47
Post-procedural satisfactory score, median (IQR, range)       89 (21.75, 18-100)   72 (42, 1-100) 0.04
Willing to receive the same method at next time 75.0% 48.3% 0.04

IQR: Interquartile range.

Table 4  Questionnaire results in patients with a pre-procedural anxiety score of 50 or higher

Visual distraction No visual distraction P value

Number of patients 17 16 0.67
Cecal insertion rate 100% 100% NS
Time to reach cecum, in seconds, median (IQR, range) 639 (305, 260-1669) 611 (446.25, 326-1571) 0.80
Time needed, for total procedure, in seconds, median (IQR, range) 923 (302, 482-1856) 1000.5 (427.5, 558-1822) 0.93
Pre-procedural anxiety score, median (IQR, range)   75 (18, 51-95)   69 (24.75, 51-100) 0.44
Anxiety score during procedure, median (IQR, range) 20 (29, 7-85) 68 (49.75, 11-91) 0.05
Pain score during procedure, median (IQR, range) 23 (30, 0-83) 57 (40.25, 2-100) 0.04

IQR: Interquartile range; NS: Not significant.
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high anxiety levels remains uncertain. As the cecal 
insertion rates, times required for insertion and the 
total procedure, and the vital signs during colonoscopy 
were comparable between the two groups, the visual 
distraction might have had a psychological effect 
(including a reduction in anxiety), rather than a 
physical effect. Several studies have reported that 
anxiety induces hyperalgesia and that the threat of 
shock (without actual exposure) lowers pain thresholds 
in humans[28,29]. Elphick et al[30] found that high anxiety 
and anticipating discomfort were independently 
associated with discomfort during colonoscopy. These 
results supported our hypothesis that the visual 
distraction decreased pain by allaying some of the 
anxiety; thus, it was more effective in patients who 
were extremely anxious.

Colonoscopy is thought to be an uncomfortable 
and painful endoscopic procedure. In a previous 
study, a notable proportion of patients mentioned 
concerns and fears regarding discomfort as a reason 
why they did not undergo an endoscopic procedure 
for colorectal cancer screening[5]. In the present trial, 
a significantly higher proportion of patients in the 
visual distraction group expressed a preference to 
undergo the same technique if they had to undergo a 
repeat colonoscopy in the future. This result suggests 
that visual distraction can improve the tolerance and 
acceptability of a colonoscopy to patients. However, 
whether an increase in satisfaction as a result of the 
visual intervention could increase the proportion of 
patients undergoing a colonoscopy remains unclear, 
and needs further research, including a follow-up 
review, is necessary. Nonetheless, the use of a visual 
intervention would enable improvements in costs and 
risk arising from sedation in most endoscopy units.

Our study had several limitations. First, the 
beneficial effect of the visual interaction was relatively 
modest. We used only one movie for all the patients. 
In an effort to evaluate the simple impact of visual 
stimulation, a silent comedy was selected for use in 
this trial. It is possible that providing patients with 
a greater choice of movies might result in greater 
benefits. Secondly, masking of randomization might 
have been ineffective. Since the patients in group 
1 were watching a comedy, it is expected that their 
behavior during the procedure might had unmasked 
the randomization. Thirdly, we recruited both patients 
for first colonoscopy and with experience of previous 
colonoscopies. This could have introduced bias. 
Fourthly, we did not have the data of insertion depth 
of scope when it reached cecum, which is also an 
important factor of pain. Fifth, the number of patients 
in this trial was somewhat small. The results in the 
high pre-procedure anxiety group with a P value 
of 0.04-0.05 may be of borderline significance. We 
consider that further investigation with larger sample 
size is needed to confirm the result of current study.

In conclusion, this prospective randomized trial 
demonstrated that visual distraction alone improves 

satisfaction in patients undergoing a colonoscopy 
without sedation and decreases anxiety and pain 
during the procedure in patients with high anxiety 
levels before the procedure. Using visual intervention 
could result in an improvement of the acceptability of 
colonoscopy and reductions in costs and complications 
arising from the use of sedative medication. We 
recommend using a visual distraction technique 
during colonoscopy, especially for patients with strong 
anxieties, as it is a simple, noninvasive, and low-cost 
method.
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Visual Analogue Scale: scale that consists of 100-mm horizontal line that was 
scored from 0 to 100 and is used to evaluate subjective findings including pain.
Peer-review
The manuscript revealed that visual distraction alone improves satisfaction in 
patients undergoing colonoscopy and decreases anxiety and pain during the 
procedure among patients with a high pre-procedural anxiety score. The work 
has good study design, well-performance, and constructive findings.
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