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Endoscopic Sedation in Developing and Developed Countries
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Background/Aims: Data are scarce on endoscopic
sedation practices outside the United States and
Western Europe, particularly from developing nations.
An Internet survey was used to assess endoscopic
sedation practices in developing and developed
countries. Methods: Responses to a Web-based sur-
vey of sedation practices from 165 expert endo-
scopists from 81 countries were analyzed. The most
common sedation method was defined as that used
for >50% of endoscopies within a country. Results:
Responses were received from 84 endoscopists prac-
ticing in 46 countries (51% response rate; 32 re-
sponses from 22 developing countries and 52 re-
sponses from 24 developed countries). A combination
of benzodiazepine and opioid was the most common
method for esophagogastroduodenoscopy (EGD) in
40% of the countries and for colonoscopy in 56% of
the countries. For propofol and unsedated endoscopy,
the corresponding figures were 8% and 19% for EGD
and 18% and 10% for colonoscopy. No single seda-
tion method accounted for >50% of EGD and colono-
scopy cases in 32% and 17% of the countries,
respectively. There were no significant differences in
the proportions of developing and developed countries
using combined benzodiazepine and opioid, propofol,
or unsedated endoscopy. Conclusions: Sedation is
used for most endoscopic procedures worldwide, with
sedation practice not differing significantly between de-
veloping and developed countries. (Gut and Liver
2008;2:105-112)
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INTRODUCTION

Endoscopic sedation practices are changing worldwide,
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driven by market forces and the availability of drugs that
enhance sedation.” Recent surveys in the United States*
and Switzerland® have improved our understanding of se-
dation practices in these nations, and a collaborative
study provided data regarding sedation practices within
other countries of Western Europe.” Little is known
about the practice of sedation in other parts of the world,
however, particularly in developing countries. Accurate
data regarding worldwide sedation practices can help
steer policy-making, resource allocation, professional
training, and clinical research.

In the current study, we performed an internet-based
survey of leaders within the World Organization of
Digestive Endoscopy to investigate endoscopic sedation
practices globally. We selected these individuals for in-
clusion within the survey, reasoning that they (1) teach
and travel throughout their country and therefore possess
useful information regarding national sedation practices;
(2) have access to email and the internet; and (3) are
motivated to respond to a survey because of their aca-
demic interests. Our aims were: (1) to obtain data regard-
ing sedation practices and trends throughout the world,
with particular attention to differences between develop-
ing and developed countries, and (2) to assess the poten-
tial utility of an internet-based survey for obtaining endo-
scopic data.

MATERIALS AND METHODS

1. Survey

A ten-question survey (Appendix) was developed by the
authors. Part 1 (3 questions) asked for the respondent’s
observations regarding sedation methods and trends in
sedation practices within his or her country. Part 2 (5
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questions) addressed the respondent's personal sedation
practices, (customary sedative drugs, method of sedative
administration, physiologic monitoring, and use of ancil-
lary personnel). Data from exploratory questions (2 ques-
tions) regarding endoscopist satisfaction with sedation
methods and endoscopist estimation of post-procedure re-
covery times were obtained but are not reported here. A
Web-based format was created and tested internally by
the investigators. The survey took approximately 5 mi-
nutes to complete.

2. Selection of the endoscopists

A panel of 165 endoscopists was personally selected by
one of the authors (JDW), using a contacts database re-
lated to his position as the President-Elect of the World
Organization of Digestive Endoscopy. The panel repre-
sented 81 countries. Criteria for inclusion included:
non-United States residence, senior practicing endo-
scopist, and leadership in the international endoscopy
community as evidenced by one or more of the following:
leadership role in an international endoscopic society
and/or journal; leadership within the endoscopic com-
munity in his or her country as evidenced by an active
national teaching and lecturing schedule; or, leadership in
national endoscopic societies and/or meetings. During
October 2005, a cover letter was sent by e-mail from the
authors to the 165 recipients asking for voluntary partic-
ipation in the survey and providing an electronic link to a
website where the survey could be completed. The cover
letter offered the respondents an option of responding
electronically or by fax. Two reminders were sent by
e-mail at one-week intervals following the initial request.

3. Data collection and analysis

Electronically submitted responses were automatically
downloaded into an Excel database (Microsoft Corp.,
Redmond, Washington) and responses that were received
by fax were entered manually into the same spreadsheet.
The survey was closed and the data analyzed one week af-
ter the final reminder was mailed. Responses received
from individuals who were not on the original mailing list
were excluded from analysis. Statistical analysis was per-
formed using Excel. For the purposes of the data analysis,
sedation was divided into the three common methods: no
sedation; propofol-based sedation, and benzodiazepine/
opioid-based sedation. The “majority sedation method”
was defined as the method that was used for >50% of
endoscopies. Countries were categorized as “developing”
or “developed” based on the categorization established by
The World Bank.® Comparisons between groups were an-
alyzed using the chi-square test and a p-value less than

0.05 was considered to be significant.

RESULTS
1. Respondents

A total of 84 responses were received from physicians

Table 1. Survey Responses by Country

Continent Country Responses

Africa Kenya*
Morocco*
South Africa
Tunisia*
Asia Israel
China
Iran*
Japan
Singapore
India*
Mongolia*
United Arab Emirates
Vietnam*
Germany
United Kingdom
Belgium
France
Italy
Switzerland
Denmark
Ireland
Norway
Portugal
Serbia and Montenegro*
Estonia*
Finland
Greece
Latvia*
Netherlands
Poland*
Russia*
Slovenia
Spain
Turkey*
North/Central America Canada
Costa Rica*
El Salvador*
Australia
New Zealand
Papua New Guinea*
Argentina*
Brazil*
Chile*
Uruguay™
Bolivia*
Ecuador*

Europe

Oceania

South America
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*Developing country.



in 46 countries, representing response rates of 51%
(physicians) and 57% (countries) (Table 1). The response
rate from developing and developed countries was 32/77
(42%) and 52/88 (59%), respectively. The difference in
response rate for developing and developed countries was
statistically significant (42% vs 59%, p<0.05). There
were 4 responses from Africa, 15 responses from Asia, 43
responses from Europe, 4 responses from North/Central
America, 4 responses from Oceania, and 14 responses
from South America.

2. Endoscopic sedation practice

Questions 1 through 3 on the survey referred to endo-
scopic sedation practices within the respondent's country.
The respondents' observations regarding the majority
method of sedation for EGD and colonoscopy within their
country (Question 1) are reported in Table 2. For EGD
and colonoscopy, 57/84 (68%) and 70/84 (83%) of re-
spondents, respectively, indicated that a single sedation
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strategy (unsedated, benzodiazepine/opioid, or propofol)
was used for the majority (>50%) of procedures per-
formed within their country. Conversely, 27/84 (32%)
and 14/84 (17%) indicated that sedation comprised a
combination of all three sedation methods such that no
individual method accounted for >50% of cases (i.e. no
“majority method”).

Respondents indicated that a benzodiazepine/opioid
combination was the majority method of sedation for
34/84 (40%) and 47/84 (56%) during EGD and colono-
scopy, respectively. Physicians from developing nations in-
dicated that a benzodiazepine/opioid combination was the
majority method of sedation for 13/32 (40%) and 15/32
(46%) during EGD and colonoscopy, respectively. Among
respondents from developed countries, the comparable
figures were 21/52 (40%) and 32/52 (62%) during EGD
and colonoscopy (p>0.05). Notably, 8/15 (53%) and
12/15 (80%) of endoscopists from Asia indicated that a
benzodiazepine/opioid combination was the preferred

Table 2. The Majority Sedation Method Grouped by Continent for Colonoscopy and Esophagogastroduodenoscopy as Indicated by

Survey Respondents*

Esophagogastroduodenoscopy

No dominant

No. Benzodiazepine/Opioid Propofol Unsedated sedation method

Africa 4 0 1 (25) 1 (25) 2 (50)
Asia 15 8 (53) 0 2 (13) 5 (34)
Europe 43 10 (23) 4 (9) 10 (23) 19 (44)
North/Central America 4 (100) 0 0 0

Oceania 4 3 (75) 1 (25) 0 0

South America 14 9 (64) 1 (7) 3 (21 1 (7)
Developing countries 32 13 (40) 2 (6) 7 (22) 10 (31)
Developed countries 52 21 (40) 5 (10) 9 (17) 17 (33)
All countries 84 34 (40) 7 (8) 16 (19) 27 (32)

Colonoscopy
No. Benzodiazepine/Opioid Propofol Unsedated No ’dominant
sedation method

Africa 4 2 (50) 2 (50) 0 0

Asia 15 12 (80) 0 1 @) 2 (13)
Europe 43 20 (47) 7 (16) 6 (14) 10 (23)
North/Central America 4 3 (75) 1 (25) 0 0

Oceania 4 3 (75) 1 (25) 0 0

South America 14 7 (50) 4 (29) 1 @) 2 (14)
Developing countries 32 15 (46) 7 (22) 5 (16) 5 (16)
Developed countries 52 32 (62) 8 (15) 3 (6) 9 (17)
All countries 84 47 (56) 15 (18) 8 (10) 14 (17)

*Data expressed as number (%).
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strategy for EGD and colonoscopy, respectively.

Among all respondents, propofol was the majority
method of sedation for 7/84 (8%) and 15/84 (18%) of
respondents during EGD and colonoscopy, respectively.
Endoscopists from developing countries indicated that
propofol was used during 2/32 (6%) and 7/32 (22%) of
EGD and colonoscopy, respectively. This compared with
5/52 (10%) and 8/52 (15%) among those from developed
countries. The difference in propofol use between devel-
oping and developed countries was not statistically differ-
ent for either EGD (2/32 (6%) vs 5/52 (10%), p>0.05)
or colonoscopy (7/32 (22%) vs 8/52 (15%), p>0.05).

Unsedated endoscopy was the majority method for a
relatively small fraction of respondents. Overall, 16/84
(19%) and 8/84 (10%) indicated that unsedated endos-
copy was practiced in >50% of all EGDs and colonos-
copies, respectively. The difference in unsedated endos-
copy between developing and developed countries was not
statistically different for either EGD (7/32 (22%) vs 9/52
(17%), p>0.05) or colonoscopy (5/32 (16%) vs 3/52
(6%), p>0.05). Among the eight respondents listing un-
sedated colonoscopy as the majority method, six were
from Europe (Norway - 2, Poland - 1, Russia - 1, Serbia
and Montenegro - 2).

Items 2 and 3 on the survey dealt with trends in seda-
tion practice during the previous 5 years. Overall, 40/81
(49%) of respondents indicated that benzodiazepine/
opioid use had increased during the past five years (Table
3). A significantly greater fraction of physicians from de-
veloping than developed countries believed that benzodia-
zepine/opioid use had increased within their nation dur-
ing the past 5 years (24/32 (75%) vs 16/49 (33%), p<
0.05). Among all survey respondents, 53/77 (69%) be-
lieved that propofol use for endoscopic procedures had in-
creased within their country during the past five years.
The difference in response between physicians from devel-
oping and developed countries was not statistically sig-
nificant (25/30 (83%) vs 28/47 (60%), p>0.05).

3. Personal endoscopic practice

Questions 4 through 8 dealt with the respondent's per-
sonal endoscopic practice. Overall, 23/81 (28%) re-
spondents indicated that they used propofol in most
cases. Respondents practicing in developing and devel-
oped countries used propofol with equal frequency (9/30
(30%) vs 14/51 (27%), p>0.05). Within nations where
benzodiazepine/opioid usage is the majority method of
sedation, midazolam was strongly preferred to diazepam
(49 vs 3), while the choice of opioid was almost equally
split between meperidine and fentanyl (14 vs 13). Most
respondents monitored vital signs and oxygen saturation

Table 3. Respondents’ Observation Regarding Trends of
Benzodiazepine/Opioid (A) and Propofol (B) Sedation within
Their Country in the Past 5 Years*

(A) Benzodiazepine/Opioid '

Increased Decreased Unchanged Total

Africa 2 (67) 0 1 (33) 3
Asia 960) 2713 47 15
Europe 18 44) 717 16 (39) 41
North/Central America 2 (50) 0 2 (50)

Oceania 0 2 (50) 2 (50) 4
South America 9 (65) 3 (21) 2 (14) 14
Developing countries 24 (75) 309 5 (16) 32
Developed countries 16 (33) 11 (22) 22 (45) 49
All countries 40 49) 14 (17) 27 (33) 81

(B) Propofol *

Increased Decreased Unchanged Total

Africa 3 (75) 0 125 4
Asia 7 (50) 0 7 (50) 14
Europe 24 (65) 103 12 (32) 37
North/Central America 3 (75) 0 1 (25)

Oceania 3 (75) 0 1 (25)

South America 13 (93) 0 1 @) 14
Developing countries 25 (83) 0 5 (17) 30
Developed countries 28 (60) 1Q) 18 (38) 47
All countries 53 (69) 1 (1) 23 (30) 77

*Data expressed as number (%).
3 respondents failed to answer question.
7 respondents failed to answer question.

(75/84 (89%) and 73/84 (87%)), while only 17/84 (20%)
respondents performed routine electrocardiographic mon-
itoring (Table 4). Supplemental oxygen was routinely ad-
ministered by 32/83 (39%) and 48/83 (58%) of re-
spondents during EGD and colonoscopy, respectively. The
use of supplemental oxygen, electrocardiographic monitor-
ing, and pulse oximetry did not differ significantly be-
tween endoscopists from developed and developing
nations. The use of capnography was infrequent among
respondents 2/84 (2%) and none reported use of the bis-
pectral index (a brain wave monitor designed to assess
the depth of sedation). Among respondents using propo-
fol, 21% indicated that it was administered under their
supervision rather than by a dedicated anesthesia provider
(Table 4). However, this practice varied considerably
among physicians from different regions of the world.



Table 4. Respondents’ Personal Sedation Practices*
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How are drugs given?

Who administers propofol? Routine oxygen use

(N=80) (N=67) (N=84)
Titrated Single bolus Anesthetist Endoscopist EGDT Colonoscopy
Africa 1 (25) 3 (75) 3 (75) 1 (25) 1 (25) 3 (75)
Asia 10 (67) 3 (33) 7 (78) 2 (22) 1(7) 14 (93)
Europe 17 (40) 25 (60) 24 (69) 11 (31) 18 (42) 25 (58)
North/Central America 0 4 (100) 4 (100) 0 3 (75) 1 (25)
Oceania 2 (67) 1 (33) 3 (100) 0 3 (75) 1 (25)
South America 7 (58) 5 (42) 12 (100) 0 6 (46) 7 (54)
Total 37 (46) 43 (54) 53 (79) 14 (21) 33 (39) 51 (61)

Percentage of respondents who monitor the following parameters during every endoscopy (N=84)

Vital Signs Sa02 EKGT ET CO2$ BIS!
Africa 3 (75) 4 (100) 1 (25) 0 0
Asia 13 (87) 11 (73) 3 (20) 0 0
Europe 40 (93) 40 (93) 6 (14) 2 (5) 0
North/Central America 4 (100) 4 (100) 2 (50) 0 0
Oceania 2 (50) 3 (75) 0 0 0
South America 13 (93) 11 (79) 5 (36) 0 0
Total 75 (89) 73 (87) 17 (20) 2 Q) 0

*all data expressed as N (%).
TEGD, esophagoduodenoscopy.
TEKG, electrocardiography.
SET CO2, end-tidal CO2.
IBIS, bispectral index.

DISCUSSION

Sedation enhances patient tolerance and acceptance of
endoscopic procedures, but adds cost, risk of complica-
tion, and delays the resumption of normal activity.”” The
practice of endoscopic sedation varies from country to
country due to social, cultural, economic and regulatory
influences.*'® Although surveys have depicted practices of
sedation in developed nations, principally the United

° minimal data exist about

Statesl and Western Europe,3’
sedation practices in developing nations. Because sedation
is often central to endoscopic practice, data regarding se-
dation practices can enhance research, policy develop-
ment, and training.

An internet-based world-wide survey offers the poten-
tial to generate data inexpensively and efficiently regard-
ing world-wide practices, including in developing nations.
Although response rates to internet-based surveys have
been low historically, we achieved a relatively high re-
sponse rate in our survey because we targeted contacts
known personally to the authors. Further, the survey par-
ticipants are widely considered to be national leaders in

endoscopy. Consequently, they are uniquely qualified to
observe sedation practices within their country.

Our results corroborate the observations of the EPAGE
study of Western European practices’ and nationwide sur-
veys of sedation practice within Great Britain,"' Spain,'?
Finland,” and the United States] which suggest that se-
dation is the majority practice in 75 and 90% of devel-
oped nations, during EGD and colonoscopy, respectively.
Likewise, our results support the conclusion of previous
studies that the use of sedation is increasing throughout
most of the world, and conversely, unsedated endoscopy
is diminishing.

The results of this study also corroborate observations
from Western Europe® and the United States,' indicating
that a benzodiazepine/opioid combination is the preferred
method of endoscopic sedation worldwide. Still, the use
of propofol is expanding both within the United States
and in other developed nations. Notably, 79% of re-
spondents who indicated that benzodiazepine/opioid use
in their region had decreased in the past 5 years also be-
lieved that propofol use had increased, suggesting that
propofol is being used in these countries in place of ben-
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zodiazepine/opioid. A recent survey of endoscopists in
Switzerland indicated that 43% had used propofol regu-
larly during the past two years, and 81% administered
propofol themselves without the assistance of an
anesthesiologist.” The authors propose several possible
reasons for this increased utilization of propofol including
less willingness of the patient to tolerate pain and dis-
comfort, increased patient awareness of and demand for
sedation, and the economic advantage associated with the
use of endoscopic sedation in a competitive marketplace.

The practice of endoscopic sedation in developed and
developing nations was remarkably similar in nearly all
respects. We observed no significant difference with re-
spect to use of sedation, choice of sedation agents, per-
formance of unsedated EGD and colonoscopy, expanded
use of propofol for endoscopic sedation, patient monitor-
ing, or use of supplemental oxygen. Thus, these data sug-
gest that over the past 5 years sedation practices in devel-
oping nations have been “catching up” to practices in de-
veloped nations.

There are several limitations to our study. First, the da-
ta regarding practices on the national level reflects ex-
perts' personal observations and perceptions and is sub-
ject to the effect of recall bias. It is possible that physi-
cian responses to questions about personal or national se-
dation practice reflected preconceived beliefs about prac-
tice patterns internationally rather than actual practice.
Although there was generally high concordance among
observers within one country regarding national majority
practices and/or trends in national sedation practices,
there were several instances of discordance. Second, the
relatively low response rate of 51% may influence the re-
sults and the small sample size may introduce the poten-
tial for referral bias. Furthermore, there was a significant
difference in response rates between physicians from de-
veloping and developed countries. We cannot exclude the
effect of selection bias influencing our results and future
surveys should be used to determine the number of endo-
scopic procedures in each country and then survey a pro-
portional number of endoscopists throughout each
country. On the other hand, the similarities between our
results and the findings of single-nation or single-region
reports are reassuring regarding the accuracy of our study
results.>’

For example, Swiss respondents in our survey reported
that most of the endoscopies in Switzerland are per-
formed with sedation, either a benzodiazepine/opioid or
propofol. These findings are similar to the results of a na-
tionwide survey of Swiss gastroenterologists, indicating
that sedation is used for 77% and 78% of upper and low-
er endoscopies, respectively.” Furthermore, all three Swiss

respondents concurred that propofol use during the past
five years had increased by at least 25%, compared to an
increase of 30% between 1990 and 2003 reported in a na-
tionwide survey.3 Similarly, there is concordance between
the responses of European endoscopists in this survey
and the results of two recent European studies on seda-
tion practices.”™*

In summary, our results suggest that (1) a web-based
survey can efficiently yield data regarding endoscopic
practices on a world-wide scale, including from develop-
ing countries; (2) during the past 5 years, the use of se-
dation for endoscopy has increased in many countries,
with unsedated procedures being the majority method in
only a small proportion of countries represented in this
survey; (3) a benzodiazepine/opioid combination remains
the most common majority practice, although propofol
use is rapidly gaining popularity; and (4) most practi-
tioners represented in this survey adhere to published
guidelines regarding intra-procedural monitoring. A global
web-based survey of a larger number of practitioners
(perhaps utilizing a database from a global endoscopy so-
ciety) could further substantiate our findings. Data such
as those reported here can help direct fellowship training
and promote the dissemination of contemporary sedation
techniques to developing nations.
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APPENDIX. An International Survey of Sedation and Monitoring Practice during Endoscopy

The purpose of this questionnaire is to determine the patterns of sedation practice throughout different countries of the world. Please
complete each question to the best of your knowledge.

E-mail Address:

Name (Optional):

Country:

Region/State:

Questions 1 through 3 refer to endoscopic practice in general within your country (not your own practice)

1. Estimate the percentage of all endoscopies within your country that are performed with each of the following approaches to
sedation/analgesia:

EGD <25% 25-49% 50-74% >75%
Moderate sedation (Opioid +/-benzodiazepine) o o o o
Propofol o o o ¢}
Pharyngeal anesthesia (0] (0] o (0]
Unsedated o o 0] o)
Other o o o o

Colonoscopy <25% 25-49% 50-74% >75%
Moderate sedation (Opioid +/-benzodiazepine) o o o o
Propofol o o o o
Unsedated o o 0] 0]
Other o o o o

2. During the past 5 years, the use of moderate (or conscious) sedation for endoscopy performed within your country has:
O Increased <25% O Decreased <25%
O Increased >25% O Decreased >25%
O Remained the same O Uncertain

3. During the past 5 years, the use of propofol sedation for endoscopy performed within your country has:

O Increased <25% O Decreased <25%

O Increased >25% O Decreased >25%

O Remained the same O Uncertain

Questions 4-10 relate to your own practice

4. Please indicate the drug(s) that you use and their frequency of usage during colonoscopy (you may select more than one response):
Colonoscopy Use often (>50% of cases) Use occasionally (<50% of cases) Do Not Use

Meperidine (Demerol) (0] (0] (0]
Fentanyl (Sublimaze) (e] (e} (e]
Diazepam (Valium) (0] (0] (0]
Midazolam (Versed) (0] (0] (0]
Propofol (Diprivan) (0] (0] o
Other. If other, please specify: (0] (0] o
5. How are the intravenous drugs given?
O single bolus O titrated
6. If you use propofol, is it given by:
O anesthesiologist O endoscopist/nurse
7. Do you administer supplemental oxygen during every endoscopy (EGD and colonoscopy)?
EGD: O Yes O No
Colonoscopy: O Yes O No

8. What physiologic parameters do you assess during every endoscopy (EGD and colonoscopy) performed with intravenous sedation?
(check the appropriate response(s))

O Vital signs (Pulse, BP, Respiratory rate) O End-tidal CO2 (Capnography)
O Oxygen saturation (SaO2) O Bispectral index (BIS)
O Electrocardiographic monitoring O Other

9. Estimate the average recovery time for your patients receiving the following sedation (respond only to methods of sedation that you
currently use):

EGD <15 minutes 16-30 min 31-45 min 46-60 min >60 min
Moderate (conscious) sedation (e} (e} (e} (e} (e}
Propofol (0] o (0] (0] o

Colonoscopy <15 minutes  16-30 min 31-45 min  46-60 min >60 min
Moderate (conscious) sedation (e} (e} (e} (e} (e}
Propofol (0] (0] (0] (0] o

10. Do you believe that most (> 75%) of your patients are satisfied with the level of sedation received during:
EGD O Yes O No
If you responded "No", the reason is:
O not enough sedation O too much sedation
Colonoscopy O Yes O No
If you responded "No", the reason is:
O not enough sedation O too much sedation




