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roduction Pressure in Endoscopy:
alancing Quantity and Quality

The best colonoscopist achieves effective and safe bowel preparation, and is sufficiently
low, careful, and compulsive during withdrawal to expose and scrutinize the maximum

mount of colonic mucosa possible.”1
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xhausted from a busy day in the
endoscopy unit, Dr S, a 52-year-

ld gastroenterologist, begins the
ast of his daily scheduled proce-
ures. After overcoming some diffi-
ulty intubating a tortuous sigmoid,
e quickly reaches the ascending
olon where he identifies a 1.2-cm
olyp in the cecum. Upon further

nspection, he affirms that the polyp
s resectable. He hesitates momen-
arily and then, after reconsidering
is decision, decides only to biopsy
he lesion and to defer polypectomy
ntil another session.
What factor(s) disinclined this sea-

oned endoscopist from performing
olypectomy during the index exam-

nation? Perhaps he lacked adequate
xperience with advanced methods of
olypectomy, or the endoscopy unit

acked the appropriate equipment, or
aybe he wanted to confirm the

enign nature of the lesion before
roceeding to polypectomy. Alterna-
ively, it is possible that work-related
atigue, a busy endoscopy schedule,
r some other form of production
ressure influenced his decision.
ithin nearly every work domain,

ystems that reward only productiv-
ty and fail to recognize quality are
ikely to result in increased output at
he expense of safety, quality, and/or
ost effectiveness.

Production Pressure:
An Insidious Threat to
Quality?
Production pressure may be

efined as overt or covert pressure on
ndividuals to place production, not
uality or safety, as their top priori-
y.2 Modern industrial organizations

ust all address the challenge of es-

ablishing an appropriate balance be- r
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ween quantity and quality. Produc-
ion pressure has been identified as
n important factor affecting fields
s diverse as aviation, long-haul
rucking, mining, and international
hipping. The adaptive behaviors
hat may evolve in response to pro-
uction pressures fall into 1 of 3 cat-
gories. First, it may encourage per-
onnel to discard standard processes.
his would include deviations from

outine operating procedures or
ractice guidelines that are designed
o promote quality and safety. Sec-
nd, production pressure can induce
aste, which may increase the likeli-
ood of errors in judgment or per-

ormance. And third, it can lead to
atigue—physical or mental—thereby
urther increasing the chance of an
rror. The impact of these forces on
atient safety and the quality of en-
oscopy currently is unknown.

The Changing
Landscape of
Endoscopy in the
United States
The volume of endoscopic

rocedures being performed by
any gastroenterologists in the
nited States has increased dra-
atically as a result of greater de-
and for endoscopic services, ris-

ng practice expenses, stability in
he size of the GI workforce, and
hrinking reimbursement. Between
989 and 2004, the average Medi-
are reimbursement for colonos-
opy fell by �50%, and the average
umber of procedures performed
y an endoscopist increased 2- to
-fold.3 Strategies to improve endo-
copic efficiency have evolved, such
s the use of multiple procedure

ooms and block scheduling with o
rocedures booked back to back.
ith such an emphasis on effi-

iency and throughput, we must
nsure that the quality of endo-
copic examinations is not being
ompromised.

Conceptually, production pressure
ould adversely affect the quality or
afety of endoscopy in a variety of
ays. A few examples of this include

1) administering sedation before the
stablishment of adequate monitor-
ng, (2) bolus dosing rather than
areful titration to effect, and (3) in-
ufficient inspection of the colon
all during scope withdrawal. It is

mportant to acknowledge that these
ehavioral changes may be subcon-
cious, not volitional. An examina-
ion of recent studies on the out-
omes of screening colonoscopy
rovides some insight into the po-
ential impact of production pres-
ures on endoscopic practices.

Colonoscopy
Outcomes and the
Potential Impact of
Production Pressure
Millions of colonoscopies,

osting several billions of dollars,
re being performed each year in the
nited States. This cost, as well as

he associated risk of endoscopic
omplications, is felt to be justified
ased on evidence that colonoscopy
nd the removal of all colon adeno-
as will reduce the incidence of large

owel cancer by up to 90%. Recent
vidence, however, indicates that the
mpact of colonoscopy on colorectal
ancer prevention has been less than
nticipated with observed reductions
n cancer risk ranging from 0% to
0%.4,5 Among the possible reasons
or interval cancers is ineffective ap-
lication of current colonoscopic
echnology (ie, suboptimal examina-
ion technique or withdrawal time).
oes work-related pressure influence
ow much time and attention an
ndoscopist spends performing an
ndoscopy? A retrospective review

f �2000 outpatient colonoscopies
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Comment From the Editor continued
emonstrated a higher rate of incom-
lete colonoscopies in the afternoon
ompared with morning procedures.
ven after excluding incomplete
olonoscopies owing to poor bowel
reparation, incomplete rates were
till higher in the afternoon. Six of 8
ndoscopists in this study had higher
ncompletion rates in the afternoon
ompared with the morning.6 It is
empting to speculate that physician
atigue may be a possible factor con-
ributing to the higher failure rate
uring afternoon colonoscopies.
Higher adenoma detection rates

ave also been reported during morn-
ng colonoscopies compared with
olonoscopies performed later in the
ay. In a prospective study of 500
olonoscopies, more polyps were
ound during the first colonoscopy
f the day than the last colonos-
opy.7 Similar results were observed
n a retrospective study of 9063
olonoscopies, which found that
ore adenomas were detected during
orning procedures than afternoon

rocedures, and this difference re-
ained significant in multivariate

nalysis.8

Two population-based studies
rom Ontario examined factors asso-
iated with incomplete colonoscopy
nd missed colon cancers.9,10 They
bserved striking differences in rates
ased on the site of service, with
igher incomplete rates and missed
ancers observed for colonoscopies
erformed in office settings com-
ared with academic hospitals or
ommunity hospitals. Although there
re several potential reasons for these
ndings, it is possible that produc-
ion pressure and practice demands

ay adversely affect the quality of
ffice-based colonoscopy.

A community-based study de-
igned to examine interindividual
ariation in colonoscopy practice ob-
erved marked differences in the

ean scope withdrawal time and in
he rates of adenoma detection
mong 12 gastroenterologists work-

ng within a single practice.11 Those b
ith a mean withdrawal time of �6
inutes detected 2–3 times as many

denomas as endoscopists with a
ean withdrawal time of �6 min-

tes. How do we explain this marked
ariation in withdrawal time? The
ndoscopist with the fastest scope
ithdrawal time (3.1 minutes) per-

ormed 50% more colonoscopies an-
ually than the endoscopist with the
lowest withdrawal time (16.8 min-
tes). Once again, it is tempting to
peculate that production pressure
as at least partially responsible for

he difference in scope withdrawal
ime, and consequently, the differ-
nce in adenoma detection rate.

And a retrospective study examin-
ng treatment patterns of sessile co-
on polyps in an academic outpatient
ractice found that only 66% of all
essile polyps were removed in a sin-
le session. Even small polyps (�1
m in diameter) required a repeat
rocedure for removal 19.5% of the
ime.12 Although the reasons for this
ere not examined, it is likely that

cheduling pressures were at least
artially responsible for postponing
olypectomy. Although these studies
o not prove that increased output

eads to substandard performance
uring colonoscopy, they do raise an

mportant issue that requires further
nvestigation to understand fully the
mpact of productivity on the quality
f services.

Minimizing the Impact
of Production Pressure
on Endoscopic
Outcomes
One solution to this problem

s to provide endoscopists with suffi-
ient time to perform a thorough
xamination with careful, meticulous
nspection of the mucosa during
cope withdrawal and, when neces-
ary, biopsy or polypectomy. In
maller endoscopy units serving only
few endoscopists, it is usually pos-

ible to implement a standardized
chedule that allocates identical

locks of time per procedure type for p
ll physicians. In larger units, how-
ver, a flexible scheduling system—
ne that varies the allotted time per
rocedure based on the time require-
ents of individual endoscopists—is

ften more time efficient. For in-
tance, some endoscopists may be
omfortable scheduling colonosco-
ies every 30 minutes, whereas others
ay prefer 45 or 60 minutes.
Endoscopists should document

he quality of their colonoscopies
nd compare their results to national
enchmarks. Among quality indica-
ors that have been proposed or en-
orsed by the GI professional societ-

es are (1) appropriate intervals for
creening and surveillance, (2) docu-

entation of informed consent, ASA
hysical status class, airway assess-
ent, and preprocedure time out,

nd (3) cecal intubation rate. In ad-
ition to procedure-specific criteria,
edation-specific measures that re-
ect both patient safety and satis-
action should be developed and
ssessed. The measurement and
enchmarking of these indicators
hould be accompanied by a perfor-

ance improvement program to
mplement strategies designed to
trengthen areas of weakness.13–15

Allocating an adequate amount of
ime per procedure and measuring
utcomes against benchmarks will
ot be sufficient to improve the qual-

ty of endoscopy, however, if it is not
ccompanied by a realignment of our
urrent compensation system so that
hysicians are rewarded appropri-
tely for quality as well as quantity.
nterest in the idea of tying reim-
ursement to quality standards, de-
cribed as value-based purchasing, is
rowing.16 In such a system, health
are purchasers attempt to measure
nd improve the quality of care that
s received by rewarding physicians
ho reach or exceed threshold levels
f performance. Pay for performance

s among the emerging programs in
his area. In contrast with a tradi-
ional health care system that com-

ensates the provider based on the
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Comment From the Editor continued

1

umber of patient encounters, with-
ut any attention to the quality of
are being provided, pay-for-perfor-
ance programs provide differential

ewards that are based on the effi-
iency and the quality of care pro-
ided. Most of the early initiatives to
ay physicians based on performance
ere narrowly focused on readily
uantified indicators and provided
ominal incentive payments. True val-
e-based purchasing, with meaningful
nancial incentives, might reward
hose endoscopists whose adenoma
etection rate is higher than average,
r those performing advanced meth-
ds of polypectomy, or those with a
uperior safety record. It will take time
nd effort to demonstrate convinc-
ngly that providing financial incen-
ives for quality care can also be cost
ffective. Nonetheless, we must con-
inue to support these efforts. In the

eantime, however, although value-
ased purchasing has not yet arrived in
ost US markets, we should begin to
easure and document the quality of

ur endoscopic services to identify and
mprove areas of relative weakness.

opefully, the day will soon arrive
hen payers reward quality, not just
uantity.

LAWRENCE B. COHEN, MD
Associate Clinical Professor

The Mount Sinai School of Medicine

New York, New York
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