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Nurses are patient advocates1. In the 
case of colonoscopy, nurses are 

known to be more accurate in assessing 
patient discomfort2. To ensure patient 
comfort we monitor pain scores during 
colonoscopy3-8. To evaluate patient satis-
faction we query them about their overall 
experience and their willingness to repeat 
the procedure using the same technique 
with or without different options of seda-
tion3-8. To determine the staff evaluation 
of the various options tried, we surveyed 
the nurses and the Gastroenterology 
technicians assisting the colonoscopy 
procedures9.

From the nurse perspective3-9, the ben-
efits of not using sedation are as follows. 
There is no need for a sedation nurse. No 
sedation eliminates possible medication-
related complications such as respiratory 
depression or significant cardiac rhythm 

changes10. There is rapid patient turn 
around due to minimized recovery time. 
The amnesic effects of sedation11 is obvi-
ated which facilitates discharge planning. 
There is less manpower demand because 
the overall service is more efficient. 

Table 1 shows the mean pain scores at 
different colon segments in three separate 
studies carried out at the Sacramento VA 
Medical Center in the past several years, 
comparing the air and the water method. 
Pain score of 0 was no pain and 10 was 
most severe pain. The first study6 was per-
formed by attending staff that employed 
minimal intravenous sedation (Fentanyl 
25 mg/Versed 1 mg) + Benadryl 50 mg. 
Additional pain medications were given 
based on the monitoring procedures and 
pain scores. The second study7 was per-
formed by supervised 2nd and 3rd year fel-
lows using the same design as the first. The 
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Table 1. Air vs. water method - mean pain scores
Study Method Number of patients Rectum Sigmoid Descending 

colon
Transverse 

colon
Ascending 

colon
Cecum

1 Air 28 0 1 2 4 4 2
Water 28 1 1 2 3* 1* 1

2 Air 31 1 3 4 4 5 2
Water 31 0 1 2 3* 3* 2

3 Air 50 0 1 2 3 3 2
Water 50 0 1 1 2* 2* 1

Data are mean pain scores. Pain score: 0 = none, 10 most severe. *vs. respective air method, p < 0.05, Student t test.
Study 1: Minimal sedation - Attending (5/08-7/08); Study 2: Minimal sedation - Trainees (11/08-2/09); Study 3: On demand sedation - Attending 4/09-
11/09.

Table 2. Gastroenterology nurses and technicians survey - unsedated air vs. water colonoscopy 

Air Method Water Method
Unsedated Unsedated

S
U
R
V
E
Y

Q
U
E
S
T
I

O
N
S

Year
Number of Staff

2007
(12)

2009
( 14)

2010
(18)

2007
(12)

2009
(14)

2010
(18)

How Logical? 4.9 ± 1.0 4.9 ± 3.0 4.6 ± 2.5 8.7 ± 0.4 8.6 ± 1.5 8.3 ± 1.4

Improve patient satisfaction? 5.1 ± 0.9 5.2 ± 2.9 4.6 ± 2.6 8.6 ± 0.5 8.6 ± 1.6 8.5 ± 1.5

Recommend to patients? 4.4 ± 1.0 4.4 ±3.1 3.3 ± 2.5 8.4 ± 0.6 8.4 ± 1.9 8.3 ± 2.1

Satisfied when you assist? 5.3 ± 0.8 5.3 ± 2.8 3.8 ± 2.6 7.8 ± 0.6 7.9 ± 2.1 8.4 ± 1.7

Improve overall efficiency? 5.8 ± 1.0 5.8 ± 3.3 4.9 ± 2.8 7.9 ± 0.5 8.2 ± 1.8 8.8 ± 1.7

Credibility score sum (max = 50) 25.4 ± 4.4 25.6 ± 0.2 21.2 ±  0.1 41.3*± 0.4 41.9*± 0.3 42.3*± 0.3

*vs. respective air method, p < 0.05; unpaired t test.
Scale: 1 = not logical, not improve patient satisfaction, not recommend to patients, not satisfied, not improve overall efficiency; 10 = logical, improve 
patient satisfaction, recommend to patients, satisfied, improve overall efficiency.

third study8 was performed by attending 
staff that employed the on demand seda-
tion approach. In all three studies, the 
water method resulted in significantly 
lower mean pain scores particularly in the 
transverse and ascending colon during the 
insertion phase.

The advantages of on demand sedation 
include elimination of coercion. Patient 
can watch the procedure, ask questions 
about the findings and communicate 
with the endoscopist if they have not 
received sedation medications. The time 
for pre-medication is obviated. The pro-
cedure and recovery times are shortened 
if no sedation is given. The disadvantage 
is somewhat prolonged procedure time if 
sedation is given during colonoscopy. 

Figure 1 compares patient satisfaction 
immediately after colonoscopy and 24 

hours later. Rating scale used are 0 which 
stands for not satisfied and 10 for very sat-
isfied. The bars depict the mean for the 
patients examined with the air method 
and the water method. The mean satisfac-
tion scores were higher in the water group 
than the air group in all three studies. It 
also shows that the 3rd study which is the 
on demand group have a higher patient 
satisfaction rating over all.

Figure 2 shows the results of a phone 
survey of the 100 patients who partici-
pated in the on demand sedation study. 
The participants were asked if they pre-
ferred on demand sedation (patient con-
trolled-sedation) during a colonoscopy. 
82% answer yes and think it is a benefit 
to be in control of the use of drugs dur-
ing the procedure. Out of the 82% or 82 
patients who answered “YES”, 66 patients 

who preferred on demand sedation did 
not get sedation during colonoscopy pro-
cedure, 12 patients who also preferred on 
demand sedation requested medication 
during colonoscopy. These previously 
unpublished results indicate that patients 
prefer to be in control of their drugs and 
want to be given the option to choose even 
for those patients who requested sedation 
during colonoscopy.

Table 2 shows the data of a survey we 
conducted amongst the nurses and techni-
cians. Each was asked to rate the various 
combinations of air or water with each of 
the sedation options. They responded to 
5 questions using a scale from 1 to 10 (10 
being most positive). The 5 questions are 
shown in the second column. The indi-
vidual scores were summed to give a total, 
the credibility score, shown in the bottom 
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row. The data are shown as mean ± SD. 
Table 2 shows that for the unsedated 
patients, the water method was rated sig-
nificantly higher. Table 3 shows staff eval-
uation regarding the option of on demand 
sedation during a colonoscopy procedure. 
The water method was rated significantly 
higher compared to the air group. Table 
4 shows that even for the sedated patients 
the water method was rated significantly 
higher compared to the sedated air group 
which is the usual practice in colonos-
copy procedures. When the results of the 

sedated (Table 4) and the sedation on 
demand (Table 3) patients examined by 
the water method were arranged side by 
side, the ratings were almost indistinguish-
able. The implication is that on demand 
sedation is just as good as routine sedation 
when the water method is employed.

Figure 3 shows the mean on-site recov-
ery times for the three studies. We have 
definitely observed a shorter recovery time 
whenever the water method was used, due 
to less time required for passing air, and 
less pain medications used. 

In summary in all 3 studies the water 
method is associated with significantly 
lower pain scores, higher patient satisfac-
tion ratings and shorter recovery times. 
The water method is a better option than 
air method colonoscopy. On demand 
sedation is comparable to routine sedation 
when the water method is used. Patients 
prefer to be in control of when their medi-
cations would be administered during 
colonoscopy. We conclude that evalua-
tions by nurses and technicians with expe-
rience in assisting patients undergoing 

Table 3. Gastroenterology nurses and technicians survey – on demand sedation air vs. water colonoscopy

Air Method Water Method
On Demand On Demand

S
U
R
V
E
Y

Q
U
E
S
T
I

O
N
S

Year
Number of Staff

2007
(12)

2009
(14)

2010
(18)

2007
(12)

2009
(14)

2010
(18)

How Logical? 6.8 ± 0.8 6.5 ± 2.5 6.6 ± 2.4 9.4 ± 0.3 9.3 ± 1.2 9.4 ± 0.8

Improve patient satisfaction? 6.7 ± 0.8 6.6 ± 2.6 6.3 ± 2.3 9.3 ± 0.3 9.4 ± 1.1 9.1 ± 0.8

Recommend to patients? 5.7 ± 0.9 5.6 ± 2.7 6.0 ± 2.8 9.4 ± 0.3 9.4 ± 1.1 9.6 ± 0.7

Satisfied when you assist? 6.2 ± 0.7 6.1 ± 2.4 6.1 ± 3.0 8.7 ± 0.4 8.8 ± 1.3 9.3 ± 0.9

Improve overall efficiency? 6.1 ± 0.8 6.2 ± 2.6 5.5 ± 2.8 8.7 ± 0.4 8.9 ± 1.3 9.3 ± 0.8

Credibility score Sum (max = 50) 31.3 ± 3.7 31 ± 0.1 30.4 ±  0.3 45.4*± 1.5 45.6*± 0.1 47.3*± 0.1

*vs. respective air method, p < 0.05; unpaired t test.
Scale: 1 = not logical, not improve patient satisfaction, not recommend to patients, not satisfied, not improve overall efficiency; 10 = logical, improve 
patient satisfaction, recommend to patients, satisfied, improve overall efficiency.

Figure 1.  Patient satisfaction scores. Study 1: Minimal sedation 
- Attending (5/08-7/08); Study 2: Minimal sedation - Trainees 
(11/08-2/09); Study 3: On demand sedation - Attending 4/09-
11/09. Data are mean pain scores. Pain score: 0 = none, 10 most 
severe.

Figure 2.  Percentage of patients who prefer on demand sedation
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Table 4. Gastroenterology nurses and technicians survey - sedated air vs. water colonoscopy

Air Method Water Method
Sedated Sedated

S
U
R
V
E
Y

Q
U
E
S
T
I

O
N
S

Year 
Number of Staff

2007
(12)

2009
(14)

2010
(18)

2007
(12)

2009
(14)

2010
(18)

How Logical? 8.0 ± 0.6 7.9 ± 2.2 7.4 ± 2.1 8.9 ± 0.6 9.0 ± 2.0 9.3 ± 0.9

Improve patient satisfaction? 8.4 ± 0.6 8.6 ± 1.9 7.4 ± 2.3 9.6 ± 0.3 9.6 ± 1.1 9.5 ± 0.7

Recommend to patients? 7.7 ± 0.6 7.6 ± 2.1 6.3 ± 2.8 9.1 ± .5 9.2 ± 1.5 9.6 ± 0.7

Satisfied when you assist? 7.9 ± 0.6 8.1 ± 2.2 6.7 ± 2.3 9.2 ± 0.4 9.2 ± 1.4 9.7 ± 0.6

Improve overall efficiency? 7.7 ± 0.6 8.0 ± 2.1 5.9 ± 2.9 8.7 ± 0.5 8.9 ± 1.6 9.2 ± 1.0

Credibility score sum (max = 50) 39.7 ± 2.8 40.2 ± 0.1 33.8 ± 0.4 45.4*± 0.2 45.9*± 0.3 47.3*± 0.2

*vs. respective air method, p < 0.05; unpaired t test.
Scale: 1 = not logical, not improve patient satisfaction, not recommend to patients, not satisfied, not improve overall efficiency; 10 = logical, improve 
patient satisfaction, recommend to patients, satisfied, improve overall efficiency.

colonoscopy using the various options 
indicate the water method combined with 
on demand sedation is the most accept-
able or credible combination of options for 
patient care. 

We have stopped performing routine 
screening flexible sigmoidoscopy in our 
institution but our physicians now offer 
patients scheduled unsedated colonos-
copy12 - a form of extended flexible sig-
moidoscopy13. The patient will undergo 
the screening procedure without medica-
tion until the cecum is reached or the pro-
cedure will stop if the patient encounters 
significant pain or discomfort. The extrap-
olation of our observations in this context 

of extended flexible sigmoidoscopy (e.g. 
in the inner city or rural settings where 
sedated colonoscopy is often unavailable) 
especially when the water method is used 
suggest that a good proportion of patients 
can complete the extended flexible sig-
moidoscopy without medication and as a 
result a more complete screening proce-
dure. Similar to giving patients the control 
over their medication needs, we observed 
that patient education which includes 
clear explanation, proper motivation and 
showing concern for the patients help to 
alleviate anxiety which is the key to a suc-
cessful unsedated procedure. 
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Figure 3.  On-site recovery times
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