Technical Competency in Flexible Sigmoidoscopy

Background: Family practice residencies offer training in flexible sigmoidoscopy; however, there are no
objective recommendations for determining competency in learners. We describe a longitudinal study
designed to determine the mean procedure time and depth of insertion for family practice residents.
Methods: During a 21-month period, data were collected for 421 patients undergoing flexible sigmoidoscopy. Second- or third-year family medicine residents supervised by family medicine faculty did
all procedures. The data were analyzed with simple descriptive statistics, t test, and linear and logistic
regression.
Results: The mean procedure time was 18 ⴞ 9.3 minutes (17.2 – 19.6, 95% confidence interval
[CI]). The mean insertion depth was 51.4 ⴞ 12.4 cm (50.4 – 52.6 cm, 95% CI). Performing a biopsy
was associated with an increase in procedure time (17.0 vs 27.3 minutes, P < .0001). Women with a
history of pelvic surgery had less depth of insertion than did those who had no history of pelvic surgery
(47 vs 53 cm, P ⴝ .002, t test).
Conclusion: Procedural competency consists of knowledge, technical skills, and attitudes. Knowledge and attitudes can be assessed with other items, such as examinations and observation. Primary
care faculty can now use these standards of insertion depth and procedure time when determining technical skill proficiency for their residents in flexible sigmoidoscopy. (J Am Board Fam Pract 2001;14:
424 –9.)

Colon cancer is one of the most frequently diagnosed malignant neoplasms in the world.1 The annual incidence in the United States is more than
150,000 with a 5-year survival rate of approximately 40%, accounting for 60,000 deaths annually.2 Flexible sigmoidoscopy has been recommended
by national health organizations as a screening tool
for colon cancer.3–5 This procedure is also an integral part of the evaluation of a variety of disorders
including unexplained abdominal pain, rectal
bleeding, alteration in bowel habits, and stools positive for occult blood.6,7 Primary care providers
perform approximately 500 of these procedures annually at both Madigan Army Medical Center and
Bremerton Naval Hospital.

Submitted, revised, 8 February 2001.
From the Department of Family Medicine (JRH), Naval
Hospital, Camp Pendleton, Calif; the Puget Sound Family
Medicine Residency (RCM), Naval Hospital, Bremerton,
Wash; the US Naval Support Activity (BJ); and the Department of Family Practice (LV), Irwin Army Community
Hospital, Fort Riley, Kan. Address reprint requests to John
R. Holman, MD, MPH, CDR, MC, USN, Department of
Family Medicine, Naval Hospital, Camp Pendleton, CA
92055.
The views contained herein are those of the authors and
do not represent the ofﬁcial views of the Department of the
Army, Department of the Navy, or Department of Defense.

424 JABFP November–December 2001

Vol. 14 No. 6

Family practice training programs frequently offer training in this procedure.8,9 There are no recommendations, however, based on objective data
for determining competency in the learners.10,11
Furthermore, there is considerable variation in the
literature regarding the mean time of procedure,
ranging from 5 minutes to nearly 20 minutes.6,12–14
The maximum average depth of insertion ranges
also from 30 cm to more than 50 cm.9,11,15,16 In the
absence of clear-cut recommendations for assessing
competency, training programs have relied on a
certain number of supervised procedures to provide
enough experience to become competent. These
numbers range from 15 to 25.9,11,14 A more objective measure of competency, such as the average
procedural time and the average depth of insertion,
could provide a better assessment of the learners.
Although the goal of each examination is to
evaluate a full 60 cm to 70 cm of the descending
and rectosigmoid colon, several factors can prevent
a complete examination from occurring. Factors
that contribute to the depth of insertion and time of
examination, other than level of experience, have
not been delineated well.11 In one study, patients
with previous abdominal surgery had a lower rate
of complete examination.17 Other factors that can
affect the performance of the procedure include
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Methods
From March 1996 until September 1998 the family
practice clinic at Naval Hospital, Bremerton, performed 486 consecutive ﬂexible sigmoidoscopic examinations. Second- and third-year residents in
family medicine performed the procedures under
the supervision of a credentialed family practice
faculty physician. A family physician faculty member was present in the room for all procedures. The
following data were collected: age, sex, ethnic status, provider level of training, time of procedure,
depth of insertion, indication for procedure, complications, reason for termination, performance of a
biopsy, and patient medical and surgical histories.
Depth of insertion was determined as the maximal
unassisted depth obtained by the resident. Faculty
were allowed to give verbal instructions only. Residents began withdrawal when they reached the
maximum depth allowed by the sigmoidoscope, if
they were unable to continue inserting the sigmoidoscope after verbal instruction by the faculty,
if the patient reported intolerable discomfort, or if
the patient requested the procedure be terminated.
Forty-eight patients had incomplete data collected and were excluded from the study. Seventeen

Table 1. Demographic Data of 421 Patients
Undergoing Flexible Sigmoidoscopy.
Characteristics

Value

Mean age, years
Age range, years
Male, %
White, %
No notable medical-surgical history, %
Routine screening, %

58.3 ⫾ 13.4
14–88
56
87
69
75

patients had their procedures performed by family
practice staff and were also excluded. The data for
the remaining 421 patients were entered into a
database. Sixteen residents were responsible for
more than 80% of procedures. All procedures were
performed with an Olympus 65-cm or 75-cm ﬂexible video sigmoidoscope. The patient preparation
consisted of an enema the night before the procedure and a second enema the morning of the sigmoidoscopy. The time of procedure was measured
using a digital timer from scope insertion until
removal. The depth of insertion was measured using a disposable tape measure. The distance from
the anal verge to the end of the sigmoidoscope was
measured and subtracted from 65 cm to calculate
insertion depth. The data were analyzed with simple descriptive statistics, t test, and linear and logistic regression using SPSS for Windows 7.5
(SPSS Inc, Chicago).

Results
The mean procedure time was 18 ⫾ 9.3 minutes
(17.2 – 19.6 minutes, 95% conﬁdence interval
[CI]). The mean insertion depth was 51.4 ⫾ 12.4
cm (50.4 – 52.6 cm, 95% CI). The demographic
data are displayed in Table 1. Ten percent of patients underwent mucosal biopsy. No complications were noted. Achieving the maximum possible
insertion depth was the most common reason for
terminating the procedure (69%), with patient discomfort (20%) and inadequate bowel preparation
(11%) accounting for the remainder.
In assessing variables that might account for
changes in time of procedure, performing a biopsy
was signiﬁcantly associated with an increase in procedure time (17.0 vs 27.3 minutes, P ⬍ .0001, t
test). Other variables that did not seem to affect
procedure time include provider level of training,
sex, age, ethnic status, indication for procedure, or
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sex, history of gynecologic surgery, history of prostatic surgery, history of inﬂammatory bowel disease, and age. In one study, ﬂexible sigmoidoscopic
examinations on women tended to have a decreased
depth of insertion (average 40 cm) and cause more
discomfort. It has also been shown that women
often have a more acute angle at the junction of the
rectum and sigmoid colon that can make passage
more difﬁcult.18 The effects, if any, of these factors
on insertion depth and time of procedure should
also be assessed.
The complication rate can affect providers’
competency and alter the procedure time and depth
of insertion. Mucosal biopsy during ﬂexible sigmoidoscopy can add considerable time to the procedure. Providers who encounter suspicious lesions
more frequently can have longer average procedure
times. The effects of these variables on procedure
time and depth must also be considered.
We describe a longitudinal study designed to
determine the mean procedure time and depth of
insertion for family practice residents. The effects
of provider level of training, patient medical and
surgical history, complications, and mucosal biopsy
on these variables are evaluated.

Table 2. Linear Regression Model with Procedure Time as Dependent Variable.

Constant
Age
Sex
Third-year resident
History of pelvic surgery
Biopsy performed

Beta

Standard Error

P Value

95% CI

11.90
0.08
⫺0.16
1.40
1.96
9.60

3.7
0.06
1.3
1.5
1.8
2.1

.001
.174
.905
.345
.289
⬍.0001

4.7–19.2
⫺0.034–0.187
⫺2.7–2.5
⫺1.5–4.3
⫺1.6–5.6
5.6–13.6

Adjusted R2 change ⫽ 0.049, P ⬍.0001.
CI— conﬁdence interval.

reason for termination. To control for possible
confounding effects of the variables, linear regression analysis was performed with procedure time as
the dependent variable and the previous variables
listed as dependent variables. The results of one of
the models are shown in Table 2. When controlling for all other variables, performance of a biopsy
was the only statistically signiﬁcant variable affecting procedure time for any of the models constructed.
Women with a history of pelvic surgery had less
depth of insertion than those who did not have a
history of pelvic surgery (47 vs 53 cm, P ⫽ .002, t
test). Logistic regression analyses were performed
to assess the effects of other variables on achieving
a full sigmoidoscopic examination (ⱖ 55 cm). The
result for one model is shown in Table 3. For all
models, a history of pelvic surgery was associated
with lower odds of achieving a complete examination. Performing a biopsy was associated with
higher odds of achieving a complete examination.
Table 3. Logistic Regression Model with Insertion
Depth as Dependent Variable.
Independent Variable
Second-year resident
Third-year resident
Age
Biopsy
Sex
History of abdominal surgery
History of pelvic surgery
History of irritable bowel
syndrome
History of inﬂammatory bowel
disease

Odds
Ratio

CI

P Value

0.91
0.91
1.00
2.80
0.93
1.23
0.37
1.20

–
–
–
2.3–3.2
–
–
0.29–0.45
–

.82
.80
.68
.01
.78
.52
.002
.88

0.003

–

.67

CI— conﬁdence interval.
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Discussion
Screening for colorectal cancer has been both advocated and questioned. The American Cancer Society, National Cancer Institute, and the American
College of Physicians recommend population
screening with ﬂexible sigmoidoscopy.19,20 The
United States Preventive Services Task Force recommends colorectal cancer screening for all persons older than 50 years (“B” recommendation).
There is insufﬁcient evidence, however, to recommend fecal occult blood testing or sigmoidoscopy
as the best method for screening.21 Many primary
care clinicians are performing screening and diagnostic ﬂexible sigmoidoscopy while acknowledging
the uncertainty. Determining standards relating to
the ﬂexible sigmoidoscopic examination can help
primary care faculty evaluate the performance of
their learners during their training period. An evaluation process that is more objective can assist
faculty to recognize which learners are in need of
increased education and instruction and allow for
adequate remediation. Objective standards can also
single out those learners who, after adequate education and instruction, should not be allowed to
perform independently.
This study, with a large number of patient encounters, corroborates previous studies that document a mean procedure time of 16 to 19 minutes.
The mean insertion depth in previous publications
ranges from 35 cm to 52 cm. These results are
consistent with the upper range of earlier studies.8,13,16,22,23
Time of procedure in studies is remarkably consistent. The previous studies did not indicate the
percentage of procedures in which a biopsy was
performed. Our study shows 10% of procedures
had biopsies performed, and a substantial increase
in the time of procedure when a biopsy was per-
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Independent Variable

ble sigmoidoscopy. Technical proﬁciency is being
able to perform the procedure for the correct indications to the intended outcomes without harm to
the patient. Complete technical proﬁciency requires more than just good technical skills. Appropriate knowledge and attitudes are required as well.
For example, knowledge of anatomy, pathology,
indications, contraindications, and appropriate follow-up plans is necessary. Compassionate treatment of the patient and appropriate interactions
with the nursing and teaching staff are examples of
suitable attitudes. Proﬁciency in all three areas
must be demonstrated for true procedural competency to be gained.
Examinations, either verbal or oral, can be used
to evaluate proﬁciency in knowledge. Direct observation is a way to gather further information about
knowledge and to assess attitudes. Direct observation has problems, however. Faculty preceptors
have been shown to have poor observations skills
when supervising these procedures.24 There is also
little standardization regarding what the faculty
should be observing.25 Data from this study, along
with previous reports, indicate that we have a standard for time of ﬂexible sigmoidoscopy for primary
care clinicians of 16 to 19 minutes. Faculty can
collect similar data for their residents and use this
information to help evaluate the technical skill portion of their learning. Depth of insertion has a
wider range of reported values. Three of the previous four reports, however, indicate a mean depth
of insertion of more than 50 cm. Our data support
this higher average depth of insertion. Faculty can
use this data to support a standard of more than 50
cm for mean insertion depth for their residents.
Computer networks, portable computers, and database and spreadsheet programs on all personal
computers make collection and analysis of data of
this type much easier now than in the past.
When applying these standards, it is important
to consider the effects of biopsy performance on
procedure time and the number of women in the
population who have had pelvic surgery on insertion depth. When analyzing individual residency
site data, a decision must be made how to evaluate
the effects of these two variables. If biopsy performance and female patients with pelvic surgery are
evenly distributed among all the residents, then no
adjustment is needed; however, calculation of average insertion depths and procedure times with and
without data from procedures with these variables
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formed. Regression analysis shows performance of
a biopsy to be a statistically signiﬁcant contributor
to time of procedure after controlling for resident
level of training and patient demographics. Accounting for the increased time of procedure when
a biopsy is performed might alter considerably the
average time of procedure. The average time is also
inﬂuenced by the number of procedures with a
biopsy performed. For our sample, the mean time
of procedure decreases from 18 to 17 minutes when
procedures with a biopsy are excluded. Other practice locations that perform more biopsies might
have greater changes in procedure time when ﬂexible sigmoidoscopies with biopsy are excluded.
The maximum unassisted insertion depth reported ranges widely from 35 cm to 52 cm. This
range could be explained by differences in patient
population. Our data indicate a statistically significant decreased insertion depth for women who
have had a history of pelvic surgery, even when
controlling for other important variables. The only
other study to document a difference in insertion
depth by patient factors showed a difference in
women that have had any type of abdominal surgery.16 We subdivided surgery into abdominal and
pelvic. Pelvic surgery consisted of any type of surgery on the female genital tract, rectosigmoid colon, or urinary tract. Our data show no change in
insertion depth for women who have had abdominal surgery only. Studies in which the population
had a large percentage of women with a history of
pelvic surgery could have a decreased overall insertion depth.
Individual skill of the operator could be more
important for insertion depth than for procedure
time. Whereas time of procedure is fairly uniform
in the literature, the mean insertion depth has a
wider range. Our linear and logistic regression
analyses do not indicate a statistically signiﬁcant
contribution of being a third-year resident toward
length of procedure or odds of achieving a complete examination. Our residents begin performing
ﬂexible sigmoidoscopy in their second year of residency, and by the time they are in their third year,
all have had some experience. If only the number of
procedures performed inﬂuenced insertion depth,
then third-year residents would have increased
depths of insertion compared with the second-year
residents.
The main use for data of this type is to determine a standard for technical competency in ﬂexi-

Conclusion
For ﬂexible sigmoidoscopy, we have a standard for
technical performance. Five studies now show the
average procedure time to be 16 to 19 minutes.
Performance of a biopsy increases procedure time
markedly and should be considered when calculating mean procedure time for ﬂexible sigmoidoscopy. Four of ﬁve studies indicate an average depth
of insertion of 50 to 53 cm. Female patients with a
history of pelvic surgery have a decreased depth of
insertion. A population with a high number of these
patients could skew results of mean insertion
depths. Procedural competency consists of knowledge, technical skills, and attitudes. Knowledge and
attitudes, which were not the focus of in this study,
can be assessed with such tools as examinations and
direct observation. Primary care faculty can use
these standards of insertion depth and procedure
time when determining technical skill proﬁciency
for their residents in ﬂexible sigmoidoscopy, while
using other tools to determine knowledge and attitude proﬁciency.
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