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Abstract
AIM
To organize post-procedure satisfaction data into a useful
reference and analyze patient-centered parameters to
find trends that influence patient satisfaction.

Informed consent statement: Consent was not obtained but
the presented data are anonymized and risk of identification is
low.
Conflict-of-interest statement: There are no conflicts of
interest to disclose for all of the authors of this manuscript.

METHODS
A robust database of two cohorts of outpatients that
underwent an endoscopic procedure at Georgetown
University Hospital at two separate three-month
intervals ranging from November 2012 to January 2013
and November 2015 to January 2016 was compiled.
Time of year was identical to control for weather/
seasonal issues that may have contributed to the

Data sharing statement: Technical appendix, statistical code,
and dataset available from the corresponding author at Ankita.
munjal@gunet.georgetown.edu. Consent was not obtained but
the presented data are anonymized and risk of identification is
low.
Open-Access: This article is an open-access article which was
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patient experience. The variables recorded included
age, sex, body mass index (BMI), type of procedure,
indication for procedure, time of the procedure, length
of the procedure, type of prep used, endoscopist,
satisfactory score, and comments/reasons for score.
For continuous variables, differences in averages were
tested by two sample t -test, Wilcoxon rank sum test,
and ANOVA as appropriate. For categorical variables,
differences in proportions between two groups were
2
tested by χ test. Correlation test and linear regression
analyses were conducted to examine relationships
between length of procedure and continuous predictors.
A P value < 0.05 used to indicate statistically significant
relationship.

Core tip: We analyzed the post-endoscopy survey
system that had been implemented and largely ignored
in the past in order to understand where we are
succeeding and failing in our endoscopy suite in regards
to the overall patient experience. We also looked at
patient-centered parameters that could influence
procedure length, which is a common surrogate for
satisfaction, to reflect on current practices and allow for
process improvements in order to optimize the patient
experience in our endoscopy suite.
Munjal A, Steinberg JM, Mossaad A, Kallus SJ, Mattar MC,
Haddad NG. Post-endoscopic procedure satisfaction scores: Can
we improve? World J Gastrointest Endosc 2018; 10(1): 23-29
Available from: URL: http://www.wjgnet.com/1948-5190/full/
v10/i1/23.htm DOI: http://dx.doi.org/10.4253/wjge.v10.i1.23

RESULTS
The primary outcome of this study was to assess if
telephone outreach after an endoscopic intervention
was a satisfactory method of obtaining post-procedure
satisfaction scores from patients at a tertiary care
center. With the addition of post-procedure calls,
instilled in January 2014, the response rate was 40.5%
(508/1256 patients) from a prior completion rate of
3.4% (31/918) with the mail out survey initially. There
was a statistically significant improved response rate
pre and post intervention with P < 0001. The secondary
outcome of this study was to assess if we could use
predictive analytics to identify independent predictors
of procedure length, such as gender, age, type of
procedure, time of procedure, or BMI. The combined
pre and post intervention data was used in order to
optimize the power to identify independent predictors
of procedure length. The total number of patient’s data
analyzed was 2174. There was no statistically significant
difference in procedure length between males and
females with P value 0.5282. However, there was a
small (1 min), but statistically significant difference (P =
0.0185) in procedure length based on the time of day
the procedure took place, with afternoon procedures
having a longer duration than morning procedures.
The type of procedure was an independent predictor
of procedure length as demonstrated with P value <
0.0001. There is a statistically significant correlation
between age and procedure length, although it is only
a weak relationship with a correlation coefficient < 0.3.
Contrary to patient age, BMI did not have a statistically
significant correlation with procedure length (P =
0.9993), which was also confirmed by linear regression
analysis.

INTRODUCTION
According to the recently published article, Quality
[1]
Indicators Common to All GI Endoscopic Procedures ,
a key post-procedure quality measure should include
factors that can improve with endoscopy. It is
recognized that patient satisfaction is an important
outcome measure as it pertains to both the patient and
the endoscopy unit. Poor experiences in the endoscopy
unit may lead to non-compliance with endoscopic
[2]
screening and/or monitoring . Quality measures are
put in place so that there is constant oversight and
evaluation of the process, guaranteeing continued
improvement. A commonly used survey known as
the modified Group Health Association of America
patient satisfaction survey (mGHAA-9) focuses on key
points throughout the patient’s experience, including,
waiting time, manners of the staff and doctor, doctor
[3]
skills and explanation of the procedure . Currently,
the mGHAA-9 is not in use at Georgetown University
Hospital; rather, every patient that has an outpatient
procedure receives a follow-up call asking him/her
to rank the experience on a scale of 1-3. This formal
post-procedural call system was implemented in
January 2014 and is carried out by our administrative
personnel. This data is filed in the electronic medical
record and has been largely ignored to date.
The purpose of this study is to organize the postprocedure satisfaction data into a useful and minable
reference in order to understand our successes and
failures in our endoscopy suite. Furthermore, by looking
at various patient-centered parameters such as age,
sex, body mass index (BMI) and procedural parameters
including length of procedure, type of procedure, and
the time of day a procedure is performed, we intended
to find trends in these factors that might influence the
overall outcome. Statistical analysis of this information
will allow for reflection on current practices and lead to
process improvements in order to optimize the patient
experience in our endoscopy suite at Georgetown Univer

CONCLUSION
Our study proves calling patients after endoscopy
improves post-procedure satisfaction response rates
and changing procedural time allotment based on
patient characteristics would not change endoscopic
workflow.
Key words: Survey; Quality improvement; Patient
satisfaction
© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Table 1 Comparison of response rate between pre and post intervention
Characteristics

Pre intervention, n = 918

Post intervention, n = 1256

P value

31 (3.4%)

508 (40.5%)

< 0.0001

Response rate (satisfaction score)

Table 2 Examining gender and time of procedure as independent predictors of procedure length
Time of procedure
Procedure length

Female, n = 1162

Male, n = 1012

P value

AM, n = 1089

PM, n = 1084

P value

20.6 ± 12.1

20.9 ± 12.6

0.5282

20.1 ± 11.8

21.3 ± 12.8

0.0185

sity Hospital, and perhaps help to construct a universal
protocol that could be adopted by other institutions
nationwide that would enhance the patient experience.

tables below. For the continuous variables, differences
in the averages between two groups were tested by
two sample t-test and Wilcoxon rank sum test as
appropriate. ANOVA was used to examine differences
in the averages between three or more groups.
For categorical variables, differences in proportions
2
between two groups were tested by χ test. Correlation
test and linear regression analyses were conducted to
examine the relationship between length of procedure
and continuous predictors. A P value < 0.05 was used
to determine a statistically significant relationship.

MATERIALS AND METHODS
Our investigators compiled a robust database of two
cohorts of outpatients that underwent an endoscopic
procedure ranging from EGDs, colonoscopies, flexible
sigmoidoscopy, ileoscopy, single and double balloon
enteroscopies, ERCPs and endoscopic ultrasound at
Georgetown University Hospital at two separate threest
month intervals. The first was between November 1
st
2012 and January 31 2013, and the second was from
st
st
November 1 2015 through January 31 2016. Those
months were chosen, as they were the most up to
date in regards to available survey data at the start
of the study. The time of year remained identical to
control for possible weather/seasonal issues that may
have contributed to the patient experience. Patients’
charts were then reviewed with all personal health
information being de-identified. The variables recorded
included: Patient age, sex, BMI, type of procedure,
indication for procedure, time of day the procedure
took place, length of procedure, type of prep used (if
any), endoscopist, satisfaction score, and comments/
reasons for score (if recorded). It should be noted that
our institution adopted a post-procedure call survey
system in January 2014 to obtain patient feedback and
satisfaction scores. Prior to January 2014, the method
for attaining patient satisfaction information was via a
letter that was mailed to the patient’s home.
Our primary outcome was to assess improvement in
response rates from a mailed out survey via the postal
service to telephone outreach to assess post-procedure
satisfaction scores. The secondary analysis, and more
informative aspect of the study, was to see if the use of
predictive analytics could identify independent predictors
of procedure length, which could then be focused on
to optimize patient experience in the endoscopy unit at
this tertiary care facility.

RESULTS
The primary outcome of this study was to assess if
telephone outreach after an endoscopic intervention
was a satisfactory method of obtaining post-procedure
satisfaction scores from patients at a tertiary care
center. With the addition of post-procedure calls,
instilled in January 2014, the response rate increased
to 40.5% (508/1256 patients). Prior to the calls,
the documented post-procedure satisfaction survey
completion rate via mailed out surveys was 3.4%
(31/918). With the implementation of the phone call
survey, we are able to show a statistically significant
improved response rate pre and post intervention
(Table 1).
The secondary outcome of this study was to
assess if we could use predictive analytics to identify
independent predictors of procedure length, such as
gender, age, type of procedure, time of procedure,
or BMI. The combined pre and post intervention
data was used in order to optimize the power of the
study to identify independent predictors of procedure
length which is often used as a surrogate for patient
satisfaction and can allow for changes to the work flow
within the endoscopy suite to better suit their needs.
The total number of patient’s data analyzed was 2174.
Table 2 examines independent predictors including
gender as well as timing of the procedure, particularly
morning vs afternoon. In regards to gender, there
was no statistically significant difference in procedure
length between males and females. However, there was
a small, 1-min, but statistically significant difference
in procedure length based on the time of day the
procedure took place, with afternoon procedures having

Statistical analysis

Means and standard deviations for continuous variables
and frequencies and percentages for categorical
variables are respectively provided in the following
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Table 3 Comparing procedure type with length of procedure
Procedure
EGD, n = 714 EUS, n = 301 ERCP, n = 116 Enteroscopy, Flex sig, n = 20
n = 36

Colonoscopy,
n = 981
Procedure length

22.1 ± 10.1

18.6 ± 13.1

17.4 ± 10.7

23.0 ± 12.7

49.2 ± 19.3

14.8 ± 9.7

Ileoscopy, n = 6 P value
18.8 ± 15.2

< 0.0001

EUS: Endoscopic ultrasonography; ERCP: Endoscopic retrograde cholangiopancreatography

from a response rate of 40.5% compared to 3.4%
initially with the mailed out survey. This finding
highlights the importance of provider-initiated followup in obtaining patient feedback. Implementing this
phone call system as a means of direct communication
with patients at other locations who do not currently
utilize such a process could potentially increase
response rates in patient feedback, as was seen in our
center so that endoscopy centers, same day surgery
centers, or entire hospital systems can better meet the
needs of their patients. As our phone communication
requires live callers from our endoscopy center, a
future study to investigate whether the use of an
automated system would similarly result in increased
patient response rates, would be of particular interest
for optimum resource management. Ultimately, a
reporting system that approaches 100% response rate
should be achieved. Even with the strides made in the
implementation of post-procedure telephone calls, we
still fall far short of our goal of 100% response rate.
This may require patient’s filling out surveys prior to
discharge from the endoscopy suite, vs scheduling
early, post-procedure follow-up visits where this data
can be obtained, vs email or text message response
systems. Future studies on how best to meet the needs
of our ever-changing population are needed to identify
the best practices.
[4]
Similar studies by Rasool et al , Trujillo-Benavides
[5]
[6]
et al and Qureshi et al using the modified GHAA-9
questionnaire showed patient satisfaction rates of close
to 90%. Waiting times for the appointment, waiting
time before the procedure, and inadequate explanations
were identified as the most common reasons leading
to patient dissatisfaction. Interestingly, in a study
[7]
performed by Del Río et al , a one question survey
was administered at the end of the procedure rating
the overall performance and then the modified GHAA-9
questionnaire was used 3 wk later. The results of both
the questionnaires did not adequately correlate, which
may influence survey practices in order to improve
patient satisfaction in the future as the one question
post-endoscopic question survey is a common practice
in many universities including here at Georgetown
University. It is possible that this is related to postprocedural complications that may occur after the
patient has left the endoscopy suite and is therefore
[8]
not reflected in the initial survey. Salmon et al created
a 31-item questionnaire to evaluate satisfaction in
colonoscopy. However, this was not an easily used
method for survey using telephone interviews per Del

Table 4 Mean age, body mass index, and procedure length
Variable
Age
Body mass index
Length of procedure

n

Mean

Std Dev

2174
2030
2174

57.97286
27.18420
20.71665

15.84377
7.01924
12.31821

a longer duration than morning procedures.
As would be expected, the type of procedure
was an independent predictor of procedure length as
demonstrated in Table 3. The final two variables that
were analyzed to assess if they were independent
predictors of procedure length were age and BMI.
Table 4 shows the relationship between mean age
and BMI and length of procedure for the combined
pre and post intervention group. The average age of
patients in the study was 58 years old and average
procedure length was 20.7 min. The average BMI of
the patient population was 27. Table 5 looks at the
strength of the relationship between age and BMI and
procedure length. While there is a statistically significant
correlation between age and procedure length, it
is a weak relationship being defined as correlation
coefficients < 0.3 as weak, correlation coefficient > 0.3
but < 0.5 as moderate, correlation coefficient > 0.5
but < 0.7 as strong, correlation coefficient > 0.7 as a
perfect correlation. Contrary to patient age, BMI did not
have a statistically significant correlation with procedure
length (P value 0.9993). Linear regression analysis
also confirmed no statistically significant relationship
between BMI and procedure length (data not shown).
Figure 1 is a FitPlot of the relationship between
age and procedure length. As is shown by the positive
slope in the graph, there is a statistically significant
relationship, albeit small. Using a linear regression
analysis, the relationship between age and procedure
length was confirmed (data not shown), and it can be
concluded that for every year increase in age, there is a
0.06-min (3.6 s) increase in length of procedure.

DISCUSSION
In this retrospective study analyzing patient satisfaction
following an endoscopic procedure at a tertiary care
center, a number of statistically significant findings
were observed. Most importantly, our research
demonstrates that following the January 2014 im
plementation of a formal post-endoscopic telephone
call to patients, patient response dramatically increased
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used, coordination of the team, and anesthesia
[19,20,21]
administered are also linked to procedure length
and may be confounding factors that lead to conflicting
results in prior studies. In a study performed by Hsu et
[17]
al , it was shown that female sex, poor quality of bowel
preparation, smaller waist circumference and older
age were predictors of a longer cecal intubation time.
The differences in sexes are thought to be secondary
to women having longer colons and less visceral fat,
[9,16,22]
which predisposes them to loop formation
. In our
study, we were not able to show any such difference
between sexes. Of particular interest is the finding
that procedure length increased with patient age, with
statistical analysis showing that for every year increase
in age, there is a 0.06-min (3.6 s) increase in length
of procedure. This was ultimately determined to be a
weak relationship after further statistical analysis in our
[10]
[11]
[17]
study, Anderson et al , Kim et al
and Hsu et al .
Also found that older age was associated with increased
procedure length. It has been reported that the length
of the colon increases with age causing increased
compliance and decreased elasticity likely contributing
[23]
to this association . When scheduling time slots for
endoscopic procedures, it would then be unreasonable to
allot more dedicated procedure time for older patients as
compared to younger patients given this small difference
in procedure time. Not surprisingly, procedure type was
an independent predictor of procedure length as is a
direct reflection of the invasiveness of the procedure.
Timing of the procedure, in particular morning vs
afternoon, also showed a statistically significant
difference in regards to procedure length. There was a
one-min increase in procedure length for procedures
completed in the afternoon. It can be postulated that
this is related to physician fatigue or overall delays that
may occur in the workflow of the endoscopy suite that
translates into delays as the day goes on. By tailoring
endoscopic services to our patients, ideally this would
improve workflow while simultaneously enhancing the
patient experience.
Limitations in this study include analyzing data at
only one endoscopic center in a retrospective fashion. As
our center is a university affiliated tertiary referral center
in a major metropolitan area, perhaps our findings
would not be entirely generalizable or extrapolated to
other smaller, community institutions or private practices
in rural areas. As our post-endoscopic satisfaction
survey telephone calls depended on our institution’s
administrative personnel, there is also a possibility for
systems errors in accurate documentation in the EMR.
Furthermore, if an attempt was made in contacting a
patient post-procedurally was unsuccessful, it typically
was recorded as such in the EMR. Unfortunately, there
were some records that were missing entirely, and
therefore, make it unclear if any attempt was made to
call the patient. One variable that was not considered
was cost of procedure and patient insurance. Health
care disparities often drive patients’ experiences in the
health care system, and perhaps looking further into

Table 5 Strength of relationship between age or body mass
index and procedure length
Pearson correlation coefficients, n = 2174
Age
1.00000

Age
Length of procedure

BMI
Length of procedure

Length of procedure
0.07781
0.0003
1.00000
Length of procedure

0.07781
BMI
0.0003
1.00000

-0.00002
0.9993
1.00000

-0.00002
0.9993

BMI: Body mass index.

Fit

95% confidence limits

95% prediction limits

Length of procedure

80
60
40
20
0
0

20

40

60

80

100

Age

Figure 1 Fit Plot of the relationship between age and procedure length.
[7]

Río et al . It is important to also note that our study
included all endoscopic procedures ranging from EGDs
to balloon enteroscopies and colonoscopies, which
have significant differences in invasiveness and length
of procedure and may lead to variances in patient
satisfaction. Feedback that is provided with such
questionnaires is important in leading to improvement
in endoscopy practices in the future as it identifies
patients’ thoughts and concerns.
Further analysis in our study focused on whether
there were any independent variables that predicted
shorter length of procedure, which was used as a
surrogate outcome for patient satisfaction. Many factors
have been associated with procedure length including
[9,10,11]
[9,10,12]
[9,10,13]
age
, sex
, BMI
, quality of bowel
[9,11]
[12,14]
preparation
, history of prior hysterectomy
,
[10]
[10,11]
[15]
diverticulosis , constipation
, fellow involvement ,
[9,16]
lower endoscopist annual case volume
, and two[17]
person method although many of these studies have
[18]
had conflicting results . A few studies have shown that
patients with a lower BMI are more likely to have an
incomplete colonoscopy or longer insertion time, which
may be directly correlated to the amount of visceral fat
[9,10,13]
although our study revealed no correlation
. Other
factors such as the endoscopist’s skill level, instrument
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regression analyses were also conducted to examine relationships between
length of procedure and continuous predictors.

this topic within our own institution would prove to be an
influential factor in patient satisfaction.
In conclusion, our study proves that calling patients
after they undergo endoscopy can drastically improve
post-procedure satisfaction response rates (3.4%
increased to 40.5%). However, the ideal method of
obtaining post-procedure satisfaction responses has
yet to be implemented in our endoscopy suite. The
secondary aim of this study, to identify independent
variables that directly affect length of procedure, found
statistical significance for patient age, but interestingly,
did not find patient’s BMI to influence length of pro
cedure. We can conclude based on our data that
changing the scheduling or time allotted for procedures
based on age or weight would not drastically change the
flow in the endoscopy suite.

Research results

With the addition of post-procedure calls, instilled in January 2014, the
response rate was 40.5%. Prior to the calls, the documented post procedure
satisfaction survey completion rate was 3.4%. There was a statistically
significant improved response rate pre and post intervention. Upon analysis of
patient-related variables, there was also a statistically significant relationship
that was seen between age and procedure length. Our study proves that calling
patients after they undergo endoscopy can drastically improve post procedure
satisfaction response rates. However, the ideal method of obtaining post
procedure satisfaction responses has yet to be implemented. The secondary
aim of this study, to identify independent variables that directly affect length of
procedure, which is often a surrogate for patient satisfaction, found statistical
significance for patient age, but not body mass index (BMI).

Research conclusions

Our research demonstrates that following the January 2014 implementation
of a formal post-endoscopic telephone call to patients, patient response
dramatically increased (satisfaction survey response rate of 40.5% compared
to 3.4%). This finding highlights the importance of provider-initiated follow-up
in obtaining patient feedback. Implementing this phone call system as a means
of direct communication with patients at other locations who do not currently
utilize such a process could potentially increase response rates in patient
feedback, as was seen in our center so that endoscopy centers, same day
surgery centers, or entire hospital systems can better meet the needs of their
patients. As our phone communication requires live callers from our endoscopy
center, a future study to investigate whether the use of an automated system
would similarly result in increased patient response rates, would be of particular
interest for optimum resource management. Ultimately, a reporting system that
approaches 100% response rate should be achieved. Even with the strides
made in the implementation of post procedure telephone calls, we still fall far
short of our goal of 100% response rate. This may require patient’s filling out
surveys prior to discharge from the endoscopy suite, vs scheduling early, post
procedure follow-up visits where this data can be obtained, vs email or text
message response systems. Future studies on how best to meet the needs
of our ever-changing population are needed to identify best practices. The
secondary aim of this study, to identify independent variables that directly affect
length of procedure, which is often a surrogate for patient satisfaction, found
statistical significance for patient age, time of the day of the procedure and
type of procedure, but not BMI or sex. We can conclude based on our data
that changing the scheduling or time allotted for procedures based on these
characteristics would not drastically change the flow in the endoscopy suite.

ARTICLE
ARTICLEHIGHLIGHTS
HIGHLIGHTS
Research Background

Patient satisfaction is an important outcome measure for both the patient and
endoscopy unit. Poor experiences may lead to non-compliance with endoscopic
screening and/or monitoring. Quality measures are instated to ensure oversight
and evaluation of processes guaranteeing continued improvement. A commonly
used survey known as the modified Group Health Association of America patient
satisfaction survey (mGHAA-9) focuses on key points throughout the patient’s
experience, including, waiting time, manners of the staff and doctor, doctor skills and
explanation of the procedure3. Currently, the mGHAA-9 is not in use at Georgetown
University Hospital; rather, every patient that has an outpatient procedure receives
a follow up call asking him/her to rank the experience on a scale of 1-3. This formal
post procedural call system was implemented in January 2014 and is carried out by
our administrative personnel. This data is filed in the electronic medical record and
has been largely ignored to date.

Research motivation

The purpose of this study is to organize the post-procedure satisfaction data
into a useful reference as well as analyze various patient-centered parameters
to find trends that might influence the overall outcome and lead to process
improvements in order to optimize the patient experience. Our primary outcome
was to assess improvement in response rates from a mailed out survey via
the postal service to telephone outreach to assess post-procedure satisfaction
scores. The secondary analysis, and more informative aspect of the study, was
to see if the use of predictive analytics could identify independent predictors
of procedure length, which could then be focused on to optimize patient
experience in the endoscopy unit at this tertiary care facility.

Research perspectives

The research is able to show that following the January 2014 implementation of
a formal post-endoscopic telephone call to patients, patient response improves
dramatically. This finding highlights the importance of provider-initiated follow-up
in obtaining patient feedback. Implementing this phone call system as a means
of direct communication with patients at other locations who do not currently
utilize such a process could potentially increase response rates in patient
feedback, as was seen in our center so that endoscopy centers, same day
surgery centers, or entire hospital systems can better meet the needs of their
patients. As our phone communication requires live callers from our endoscopy
center, a future study to investigate whether the use of an automated system
would similarly result in increased patient response rates, would be of particular
interest for optimum resource management. Ultimately, a reporting system that
approaches 100% response rate should be achieved. Even with the strides
made in the implementation of post-procedure telephone calls, we still fall far
short of our goal of 100% response rate. This may require patient’s filling out
surveys prior to discharge from the endoscopy suite, vs scheduling early, postprocedure follow-up visits where this data can be obtained, vs email or text
message response systems which should be studies in a prospective fashion.
Future studies on how best to meet the needs of our ever-changing population
are needed to identify the best practices. Limitations in this study also include
analyzing data at only one endoscopic center in a retrospective fashion. As our
center is a university affiliated tertiary referral center in a major metropolitan

Research objectives

Our primary outcome was to assess improvement in response rates from a
mailed out survey via the postal service to telephone outreach to assess postprocedure satisfaction scores. The secondary analysis, and more informative
aspect of the study, was to see if the use of predictive analytics could identify
independent predictors of procedure length, which could then be focused
on to optimize patient experience in the endoscopy unit at this tertiary care
facility. Statistical analysis of this information will allow for reflection on current
practices and lead to process improvements in order to optimize the patient
experience in our endoscopy suite at Georgetown University Hospital, and
perhaps help to construct a universal protocol that could be adopted by other
institutions nationwide that would enhance patient experience.

Research methods

A database of two cohorts of outpatients that underwent endoscopic procedures
at Georgetown University Hospital was compiled. Several patient-related and
procedure-related variables were recorded. For continuous and categorical
variables, differences in averages were tested by two sample t-test, Wilcoxon
rank sum test, ANOVA and χ 2 test as appropriate. Correlation test and linear

WJGE|www.wjgnet.com

28

January 16, 2018|Volume 10|Issue 1|

Munjal A et al . Post-endoscopic procedure satisfaction scores
area, perhaps our findings would not be entirely generalizable or extrapolated
to other smaller, community institutions or private practices in rural areas and
should be studied in those settings in a similar fashion as ours.
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