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Abstract
!Gastroenterohepatology Research Centre, Background:
Shiraz University of Medical Sciences, Routine bowel preparation instructions are usually given to patients in the form
Shiraz, Iran of oral explanations with written instructions. The purpose of this study was to

evaluate the effectiveness of multimedia training in the form of video CDs on
the quality of colon preparation and other related indicators.

Methods:

201 outpatients in three referral academic colonoscopy centers were randomly
assigned to two groups. The first group (n=100) received supplementary video
CD education besides the routine instructions (VCD group). The second group
(n=101) received only routine instruction, which included oral and printed
instructions (non-VCD group).

Results:

Complete use of colon cleansing medication was statistically and significantly
better in the VCD group (P=0.038). Duration of colonoscopy was shorter in
the VCD group (P=0.001), demand for conscious sedation was lesser in the
VCD group (P=0.049), and the quality of colon preparation was better in the
VCD group (P<0.00). There was no statistically significant difference in pain
sensation (P=0.1), cecal intubation rate (P=0.3), and technical difficulty of the
colonoscopy (P=0.1) in both groups.

Conclusion:

Supplementary education in the form of multimedia CD increases the patients’
compliance to cleansing mediation consumption, improves the quality of bowel
preparation, and decreases the duration of colonoscopy with lesser demands for
conscious sedation.
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of accuracy, and need for repeat procedures.! Proper cleansing of the
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colon and intestines is important for optimal colonoscopy and complete
and acceptable observation of the mucosa. Inadequate preparation of the
colon and the retention of contents and stools in it may hide mucosal
lesions, such as the early stages of colon carcinoma and polyps.>* Patient
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involvement in the use of medications and drinking
adequate amounts of water play an important role in
the quality of preparation.

Patients are instructed on how to take the medication
orally, along with simple written instructions. Many
patients, due to their incomplete knowledge, do not
take the medication correctly and present with an
unprepared colon, which reduces the quality and
accuracy of colonoscopy, and in some cases, even leads
to cancellation or repeat procedure. Many colonoscopy
centers are unable to provide a high rate of appropriate
colon preparation for colonoscopy. Studies have found
that 20%-40% of preparations are unsuitable in most
centers.* Incomplete colon and intestinal preparation
can lead to failure in the diagnosis of neoplastic
lesions and increase the risk of adverse events.>®
Sidhu and colleagues conducted a study on all people
who had colonoscopies from 2005 to 2010. Of the
8910 people who underwent colonoscopy, 693 were
colonoscopically incomplete (about 7.8%, of whom
58% were women aged 61 years), and inadequate
preparation was the most common cause of incomplete
colonoscopy.’

In a European multicenter study, the results of
studies showed that high-quality intestinal preparation
is associated with shortened colonoscopy duration and
time of labor entry, whereas poor intestinal preparation
was of poor quality.® It was also found that poor bowel
preparation in patients is associated with a 12-22%
increase in the cost of colonoscopy compared with a
high-quality bowel preparation.?

Some studies have been designed to identify
the predictors of incomplete colon preparation
for colonoscopy® and have found that defective
preparation is common in patients with a previous
history of incomplete bowel preparation, non-English
speaking (non-native language), medical insurance,
marital status or single hospitalization, multiple
medications (especially opioids such as opium), history
of constipation, low literacy, poor patient associations,
failure to use split-dose, obesity, old age, male sex, and
underlying diseases such as diabetes, stroke, amnesia,
and Parkinson’s disease.!®!!

Some studies revealed that adverse preparation is
predictable in significant quantities. There are two
sets of predictors in this section, one of which includes
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medical factors and the other one deals with socio-
economic status, education level, type of insurance,
and community health literacy.'"'2

Appropriate education to patients on how to prepare
the colon significantly improves the quality of bowel
preparation. It has been shown that educational
booklets and smartphone applications improved the
quality of colon preparation.'>!

The aim of this study was to investigate the effect
of adding a multimedia CD to common methods
of colon preparation instructions on the quality of
bowel preparation, patients’ demand for sedation
and pain sensation, success rate, and difficulty of the
colonoscopy.

Materials and Methods
This study was conducted on 201 consecutive
adult patients in three referral academic out patient
department (OPD) colonoscopy centers at Shiraz
University of Medical Sciences. Patients were assigned
to two groups randomly.

Patients with hospitalization, chronic kidney disease
and dialysis, history of bowel surgery, and inability to
consume fluids according to the standard protocol due
to underlying disease were excluded from the study.

All patients received a standard colon preparation
regimen, including polyethylene glycol solution (4000
cc) in split doses 1 day prior to the procedure, Senna
powder, and bisacodyl tablets. Standard instructions,
including oral explanations and printed instructions,
were given to all patients by trained nurses.

In addition to the above education, in the video CD
group (VCD), besides the standard oral and printed
instructions, the patients received a multimedia CD,
which explained the reasons for colonoscopy, how
to use colon preparation medicines, and pictures of
the unprepared colon with the lesions, which remain
hidden and unrecognized in these cases.

One hundred and one patients in the non-VCD group
received only standard oral and written instructions.

The gastroenterologist and assistant nurses were
blinded to the randomization. All colonoscopies were
done in three academic centers by three national
gastroenterology board-certified gastroenterologists
than 5000

experienced in performing more

colonoscopies.
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Demographic data, quality of consumption of
colon cleansing medication, and the effectiveness
of educational CD (VCD group) were recorded in a
questionnaire.

Successful rate of procedure which was defined by
reaching the cecum, demand for sedative medications
(maximum 2.5 mg of midazolam), and quality of colon
preparation according to Boston Bowel Preparation
Scoring System'® were recorded. The difficulty of
colonoscopy (very easy to very difficult) was measured
by the visual analogue scale (VAS) in 10 scores. The
patients’ pain sensation was measured quantitatively
by the VAS. On this scale, pain intensity was graded
from 0 (no pain) to 10 (very severe pain).

Statistical analyses were done using SPSS software
(SPSS, Chicago, IL, USA) version 6.0 for Windows.
In order to compare means independent t test was used,
and Chi-squared test was conducted for categorical
P<0.05 was considered

variables. statistically

significant.

Results

A total of 201 participants (109 male and 92
female patients) were enrolled in this study. After
randomization, 100 patients (50 men and 50 women)
were assigned to the VCD group, and 101 patients (59
men and 42 women) were assigned to non-VCD group
(101 patients). There was no statistically significant
difference between the sexes in both groups (P=0.231).

The mean age of participants was 51 years (18-
88 years). The mean age was 54.3 years in the VCD
group and 48 years in the non-VCD group. There was
a statistically significant difference between the mean
age of the two groups (P=0.004).

The effectiveness of video CD in improving the
quality of colon preparation from the patients’ point
of view was measured by VAS scores from 0 to 10. 72
patients rated the effect of video CD with a score of 7
(75%) or higher.

Patients in each group were also assessed for the
complete use of colonoscopy preparations drugs.
92 patients in the VCD group and 83 patients in the
non-VCD group completely followed the preparation
instruction with statistically significant difference
(P=0.038).

The mean duration of colonoscopy was 12.65

minutes in the VCD group and 17.75 minutes in the
non-VCD group, which was significantly shorter in the
VCD group (P=0.001).

The need for conscious sedative medication was
significantly lower in the VCD group compared with
the non-VCD group; 58 vs. 72 patients, respectively
(P=0.049).

The mean pain sensation score measured by VAS by
the patients was 4 in the VCD group and 4.4 in the non-
VCD group. Although the pain sensation was lower
in the VCD group, it was not statistically different
(P=0.1)

The quality of colon preparation was measured by
Boston Bowel Preparation Scoring System. The mean
score of colon preparation in the VCD group was 7.8
compared with 6.49 in the non-VCD group, which
showed a statistically significant difference (P=0.00)

Cecum and terminal ileum could be reached in
94 patients in the VCD group and 98 patients in the
non-VCD group, which was not statistically different
(P=0.3).

The difficulty of performing a colonoscopy for the
gastroenterologist was scored by VAS. The mean
score was lower in the VCD group compared with
the non-VCD group (4.4 vs 4.9) but it showed no
statistically significant difference (P=0.1). The results
are summarized in Table 1.

Discussion

The effect of any additional instruction, besides
the conventional method of simple explanation to
patients, in improving the quality of colon preparation
has been investigated in several studies. Rosenfeld
et al reported that a simple consultation session on
justifying the reason for colon preparation significantly
increased the quality of bowel preparation.” Tae et
al studied the effect of cartoon visual aids on colon
preparation among two groups of 91 patients and
revealed that the simple cartoon visual aid, measured
by Boston Bowel Preparation Score, increased the
quality of bowel preparation and had statistically
significant improvement.”® Prakash et al reported
that a short educational video (67 patients) had a
statistically significant impact on the quality of
bowel preparation measured by the Ottawa Bowel
Preparation Quality scale compared with routine
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Table 1. The effect of multimedia CD (VCD group) on different colonoscopic parameters in comparison with the control group

(non-VCD group)

VCD group Non-VCD group P value
Complete use of colon cleansing medication (n, %) 92 (92) 83 (82) 0.038
Mean duration of colonoscopy (minutes) 12.65 17.75 0.001
Need for conscious sedation (n, %) 58 (58) 72 (71) 0.049
Mean pain sensation score 4 44 0.1
Mean quality of colon preparation score 7.8 6.49 0.00
Colonoscopy success rate (n, %) 94 (94) 98 (97) 0.3
Mean colonoscopy difficulty score 4.4 4.9 0.1

instructions (66 patients).”! Kang et al studied the
effect of sending interactive information via a social
media network and revealed that the quality of bowel
preparation had statistically significant improvement
in the intervention group (387 patients) compared with
routine instructions (383 patients).?? Garg et al studied
the effect of comprehensive multimedia education on
bowel preparation quality which showed statistically
significant better quality in the 48 patients who
received multimedia instruction compared with 46
patients in the control group.? In contrast to the above
results, Calderwood et al showed that a simple 4x6
inch visual aid picture had no significant effect on the
quality of bowel preparation.?* The result of our study
is in line with the findings of most of the above research
and shows statistically significant improvement in the
quality of bowel preparation by using a multimedia
educational video CD (P=0.00).

Kang et al reported that the cecal intubation rate
had no statistically significant difference among the
patients who received interactive information via social
media networks compared with standard instructions.”
Our result similarly showed no statistically significant
difference in colonoscopy success rate in the VCD
group compared with the non-VCD group (P=0.3).
In the Kang et al study, the cecal insertion time
was significantly shorter in the intervention group
compared with the group with routine instructions, but
scope withdrawal time had no significant difference.??
In the Garg et al study, neither the cecal insertion time
nor the scope withdrawal time showed any statistically
significant difference in the group that received
multimedia education compared with the group with
standard instruction.”® According to our result, the
total time of colonoscopy (cecal insertion+scope
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withdrawal time) was statistically shorter in the VCD
group compared with the non-VCD group (P=0.00).

Incomplete compliance of patients was evaluated
in the Kang et al study and was significantly lower
in the patients who received additional information
through social media networks. In the intervention
group, 12.2% had incomplete compliance to bowel
preparation, while in the control group, 30.1% of the
patients had non-compliance.? Our result is similar to
this report as 92% of the patients in the VCD group
completely used the colon preparation compared with
82% of the patients in the non-VCD group, with a
significant difference (P=0.038). Our study revealed
that in the VCD group, the patients had significantly
more tolerance and were willing to take the colon
preparation medications completely.

Patients’ satisfaction was studied by Prakash et al,
and a five-point scale was used to show satisfaction
with the preparation process. They showed no
significant statistical difference in the group who
received short educational video compared with
standard instructions.”! We used a VAS in 10 scores
for quantitative measurement of the effectiveness of
the content of the video CD. 75% of the patients gave a
score of 7 or higher on the usefulness of the video CD
content. The demand for conscious sedation during the
procedure, which is usually due to pain or anxiety, was
significantly lower in the VCD group compared with
the non-VCD group (P=0.049). We also evaluated the
pain sensation of the patients by VAS and found no
significant difference between the two groups.

We also measured the difficulty of colonoscopy
which is related to factors such as quality of colon
preparation and patient’s pain sensation.' Colonoscopist
used VAS in 10 scores to measure the difficulty of the
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procedure. There was no significant difference in the
mean difficulty score in the VCD group compared with
the non-VCD group (P=0.1).

Strengths of this study include its prospective type,
multicentric, single-blind design, and randomization.
Also, assessment of patients’ pain and demand for
sedation, as well as the difficulty of colonoscopy
performed by gastroenterologists, are among the
factors that were not addressed in previous studies. The
limitation of our study is the number of participants.
Although it is comparable to similar published studies,
the greater number of participants makes the result more
accurate. Another limitation of this study is that it has
been conducted in three academic centers in one city,
which may not fully reflect the cultural characteristics
of a community in the use of multimedia devices.

Conclusion

According to the result of our study, it can be
concluded that supplementary multimedia education
and instruction, besides the routine oral explanation
and printed direction, increase the patients’ compliance
with the consumption of colon cleansing medication,
decrease the duration of colonoscopy and improve the
quality of bowel preparation and decrease the demand
for sedation. However, it has no effect on the technical
difficulty of the procedure and the cecal intubation
success rate. Therefore, the use of brief multimedia
education in addition to routine instruction and oral
explanation for patients is effective in enhancing the
quality of colonoscopy and is recommended.
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