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An Estimate of Preventable Harms Associated With
Screening Colonoscopy Overuse in the U.S.
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Introduction: Screening colonoscopy is often performed on patients who are younger or older
than the ages specified in national guidelines or at shorter intervals than recommended. The annual
incidence of harms associated with overuse of screening colonoscopy in the U.S. is not known. This
study estimated the incidence of low-value screening colonoscopies annually in the U.S. and the
number of preventable harms associated with them.

Methods: The 2018 National Health Interview Survey was used to estimate the number of annual
screening colonoscopies. Rates of colonoscopy overuse and serious (bleeding and bowel perfora-
tion) and minor harms were drawn from 3 recent systematic reviews.

Results: Approximately 12.4 million screening colonoscopies were completed in the U.S. in 2018.
Given the credible range of overuse rates of screening colonoscopy, between 2.1 and 3.2 million
low-value colonoscopies occur per year. Applying the credible ranges identified for serious and
minor harms secondary to screening colonoscopy resulted in an estimated annual incidence of seri-
ous harm from unnecessary colonoscopies ranging from 9,055 to 11,874. The estimate for minor
harms ranged from 359,5790 to 1,566,846.

Conclusions: In the U.S., screening colonoscopies are often completed at intervals and in popula-
tions that are inconsistent with national recommendations, resulting in unnecessary serious and
minor harm. Although individual risk is relatively low, the large number of nonindicated screening
colonoscopies results in large numbers of adverse events that are preventable with better adherence
to recommendations.
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INTRODUCTION

Screening colonoscopy is often performed on patients
who are younger or older than the ages specified in
national guidelines' ~ or at shorter intervals than rec-
ommended. Nonindicated use of the procedure is con-
sidered low-value care or overuse."”” When screening
colonoscopy is performed in accordance with guidelines,
the potential benefits of this procedure exceed the risk of
harm. Conversely, when not indicated, the risk of harm
generally outweighs the potential benefits. Harms

include rare but serious complications such as bowel
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perforation and gastrointestinal bleeding as well as infec-
. . 9 .
tion, cardiovascular events, and death.®>’ Less serious
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harms of screening colonoscopy are much more com-
mon and include discomfort from bowel preparation
and the procedure, minor bleeding, lost days of work,
and pain. Harm caused by an unnecessary screening
colonoscopy is avoidable and thus can be considered
preventable harm.

Progress in reducing the rates of overuse of common
procedures and tests has been slow, possibly because
scant information exists to quantify the amount of harm
associated with low-value services.'” In the case of
screening colonoscopy, the annual incidence of harms
associated with overuse of the procedure has been
unknown because no study has formally attempted to
estimate its frequency. This study represents an effort to
estimate the annual incidence of screening colonoscopy
overuse and the incidence of the resulting harms it
causes in the U.S.

METHODS

To estimate the annual incidence of low-value screening
colonoscopy and the serious and minor harms that result,
several baseline statistics were necessary: the number of
screening colonoscopies performed annually in the U.S,
the rate of serious and minor harms associated with the
procedure, and the rate of screening overuse.

Study Sample

To estimate the total number of screening colonoscopies,
the authors obtained data from the 2018 cancer supple-
ment to the National Health Interview Survey (NHIS)."'
The survey included 3 relevant questions: ever had a
colonoscopy, reason for colonoscopy, and year of most
recent colonoscopy. Sampling weights, survey design var-
iables for poststratification, clustering, and complex
study design provided in the NHIS were used to achieve
nationally representative estimates of numbers of screen-
ing colonoscopies performed annually. Analyses were
performed in STATA.

Measures

For the rates of harms and rates of overuse of screening
colonoscopy, the authors relied on 3 recent systematic
reviews. A credible rate of minor harms was obtained
from Steffenssen et al.,'> which is a systematic review of
the minor adverse events after colonoscopy. The authors
took the lowest and highest rates of minor adverse
events occurring in the 14 days after colonoscopy as
reported by the systematic review. For the rates of seri-
ous harm, the authors relied on Huffstetler and col-
leagues,'” which provided a credible range of estimates
for severe bleeding events and bowel perforation from
screening colonoscopy. Fraiman et al.'* provided a

credible range of estimates for the rate of overuse of
screening colonoscopy, with the low and high estimates
of the range based on the results of studies included in
the review that had the highest and lowest estimates of
overuse rates (the systematic reviews by Huffstetler and
Fraiman were conducted in preparation for estimating
serious harms due to low-value screening colonoscopy
in this study).

Statistical Analysis

To estimate the annual incidence of unnecessary screen-
ing colonoscopy in the U.S., the credible range of the
screening colonoscopy overuse rate was multiplied by
the annual number of screening colonoscopies. To
obtain a credible range for the annual incidence of seri-
ous and minor harms secondary to those unnecessary
screenings, the low and high estimates of the annual
incidence of unnecessary colonoscopies performed in
the U.S. were multiplied, respectively, by the low and
high estimates of the rate of serious and minor harms.
The incidence of overuse and harms over a 10-year
period was estimated by assuming that the incidence of
screening colonoscopy and overuse remains constant
over the following 10 years. For ethics statement,
because this study did not involve human subjects, ethics
committee review was not applicable.

RESULTS

In the 2018 NHIS cancer supplement, 13,439 respond-
ents answered all 3 of the following questions: ever had a
colonoscopy, reason for colonoscopy, and year of most
recent colonoscopy. Of the responses, 1,843 had a routine
screening colonoscopy (yes to the first 2 questions) in
2018. On the basis of NHIS sampling weights, there
were approximately 12.4 million screening colonosco-
pies in the U.S. in 2018.

Fraiman and colleagues'* provided a credible range
for the rate of overuse of screening colonoscopy of
17.0%—25.7% of screening colonoscopies.

Steffenssen et al.'” reported a total of 7 studies follow-
ing colonoscopy at varying time points; between days 1
and 14 after colonoscopy, the lowest and highest rates of
minor adverse events reported were 17% and 49%,
respectively, representing a credible range of acute and
subacute minor adverse events after colonoscopy.

Huffstetler and colleagues'” estimated that the rate of
serious bleeding ranged credibly from 16.40 to 36.18 per
10,000 colonoscopies and the rate of perforation ranged
credibly from 7.62 to 8.50 per 10,000 colonoscopies, giv-
ing a total serious adverse event rate of 24.02—44.68 per
10,000 colonoscopies.
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The authors then estimated an annual incidence of
unnecessary screening colonoscopies in the U.S. using
the NHIS approximation for the number of colonosco-
pies and overuse rates from Fraiman et al.'* The number
of unnecessary screening colonoscopies performed
annually in the U.S. falls between 2.1 and 3.2 million.
Assuming that the annual incidence of overuse of
screening colonoscopy remains constant over the next
10 years, 21—32 million unnecessary screening colonos-
copies will be performed.

Our estimate of the annual incidence of serious and
minor harms from overuse of screening colonoscopy in
the U.S. was calculated by taking the annual incidence of
unnecessary screening colonoscopies and applying the
rates of harms. The authors calculate that the annual
incidence of serious harm from unnecessary colonosco-
pies ranges from 9,055 to 11,874. The annual incidence
of bowel perforation in the course of a low-value colo-
noscopy ranges from 1,798 to 2,258, and severe bleeding
events fall between 7,257 and 9,616 annually. Estimates
of the annual incidence of minor harm resulting from
overuse of screening colonoscopy ranged from 359,579
to 1,566,846. If the annual incidence of overuse of
screening colonoscopy remains constant over a 10-year
screening period, between 90,550 and 118,740 serious
harms would result; the incidence of minor harms would
range from 3.6 million to 15.7 million.

DISCUSSION

These findings suggest that over the next 10 years, at
least 21 million people in the U.S. could receive unneces-
sary screening colonoscopies; more than 3 million harms
will result, tens of thousands of which will be serious.
Previous research has estimated the rates of harm due to
overdiagnosis subsequent to other cancer screening tests,
including prostate, lung, thyroid, and breast.'””> This
study differs because the authors focused not on the
harm due to overdiagnosis of colorectal cancer but
rather on direct harm from the screening test itself. To
the authors’ knowledge, this is the first study to estimate
a credible range of the annual incidence of low-value
screening colonoscopies; it is also the first estimate for
the harm caused by these unnecessary procedures and
the first study to quantify the harm directly caused by
the overuse of any cancer screening test.

Although the risk of serious harm associated with a
single screening colonoscopy is relatively low, and the
potential benefits of appropriate screening colonoscopy
are thought to outweigh the harms, these estimates apply
only when the procedure is used appropriately. Low-
value screening colonoscopy, by contrast, offers little or
no benefit while posing the same risk of harm. A
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procedure that offers scant chances of benefit should
matter to individual patients, but it becomes especially
concerning when the impact on a population level is
considered. The findings of this study suggest that at a
population level, overuse of screening colonoscopy wor-
sens the harm-to-benefit ratio offered by national
screening colonoscopy efforts. In addition, in 2021, the
U. S. Preventive Services Task Force broadened the age
range for colorectal cancer screening, which increases
the total population that may incur unnecessary screen-
ing, increasing the absolute number of individuals who
experience harm from unnecessary procedures.

In an ideal world, these findings should have an
impact on efforts to curb overuse. Over the last decade,
there has been increasing attention paid both to docu-
menting the rate of overuse of numerous medical serv-
ices and the associated financial costs. Because the scope
of the problem of overuse has become clearer, many
health systems have undertaken efforts to reduce it,
mostly in the name of curbing unnecessary spending or
waste. "

Such efforts have had mixed results. For example, the
Choosing Wisely Campaign, a set of do-not-do lists that
have been widely circulated among clinicians and
patients around the world, has for the most part resulted
in modest'” or minimal'® reductions in rates of overuse
in the U.S.

Quality improvement efforts intended to reduce or
prevent overuse may be hampered by the fact that the
delivery of low-value care is driven by multiple factors.
In the case of screening colonoscopy, widespread lack of
awareness of the U.S. Preventive Services Task Force
and Multi-Society Task Force guidelines among clini-
cians'” appears to be one such factor. Public awareness
campaigns often urge the public to get screened, with lit-
tle attention paid to possible harms of overuse of screen-
ing tests. Fee-for-service payment coupled with concerns
about missing something may drive some clinicians to
recommend screenings that offer little potential benefit
to a patient. In addition, some insurance plans provide
financial incentives to clinicians to recommend colonos-
copy and for patients to undergo them.

Other quality improvement campaigns, by contrast,
have been more successful than efforts to curb overuse.
For example, the U.S. and other health systems have
made strides in addressing patient harm from medica-
tion and medical errors. Such harms have been dubbed
preventable, a term that is commonly defined as “the
presence of an identifiable, modifiable cause of harm.”*’
This definition can be applied to the overuse of screen-
ing colonoscopy and indeed to many other overused
services. Low-value screening colonoscopy is both iden-
tifiable and modifiable, and thus harms that occur in the
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course of delivering this service outside of national
guidelines are potentially preventable.

The efforts to curb overuse could potentially mimic
the success of the campaigns to reduce medical errors by
focusing more on the harm caused by overuse and less
on waste, which to date has been the most prominent
theme in discussions of the problem and which often
translates to patients and clinicians as financial cost.”'
However, to use the prevalence of needless harm as a
reason to reduce overuse, more studies are needed to
quantify it. This study provides one means for accom-
plishing that goal.

While patients may be more concerned with the
potential for physical harm, policy makers and insurers
will also want to consider the financial costs of unneces-
sary harm. Fraiman and colleagues'* estimated that $3
billion are wasted annually on the delivery of unneces-
sary colonoscopies. That waste is compounded by the
cost of hospitalizing patients who suffered serious
adverse events subsequent to those procedures, and
while estimating that amount is beyond the scope of this
paper, it is entirely feasible. Policy makers and funders
may want to consider promoting research that investi-
gates both the rate of harm from unnecessary procedures
and the avoidable cost of caring for patients.

Limitations

On the basis of evidence from 3 systematic reviews, this
paper provides a credible range for the annual incidence
of serious and minor harms associated with low-value
screening colonoscopy in the U.S. There are ways to
more directly estimate harms from overused procedures
and tests, but these methods require very large, often
expensive and unwieldy databases that, at least in the
case of patients who are privately insured, are not widely
available. In addition, using medical record data to link
an individual harm to a low-value procedure can be
challenging.'” The method for estimating harm from
overuse detailed in this paper has the advantage of rely-
ing on published data.

Two of the systematic reviews the authors relied on
for their calculations for serious harm and overuse
reported their credible ranges as likely underestimates of
the true rate. For example, Fraiman et al.'* found that
the studies they used to create their estimates for rates of
overuse of screening colonoscopy all used definitions of
overuse that were more specific than sensitive; this
would result in underestimates of the overuse rates.'’
Given that the overuse studies employed such specific
definitions, the authors can be relatively confident the
actual incidence of serious harms from overuse of
screening colonoscopy is not lower than their credible
range. It follows that the true annual incidence of serious

harm from overuse of screening colonoscopy is probably
higher than the low end of the credible range offered in
this study (9,055) and potentially higher than the high
end (11,874).

It should be noted that the estimate of minor adverse
events after colonoscopy was based on a systematic
review that included multiple types of colonoscopies.
That review reported that screening/surveillance colo-
noscopies resulted in a higher rate of minor adverse
events than therapeutic colonoscopies, with an OR of
1.6. In light of this finding, it is possible that the estimate
of minor adverse events from overuse of screening colo-
noscopy is also an underestimate of the true rate.

Finally, although the NHIS data provide the best
available estimate for the number of screening colonos-
copies performed annually in the U.S,, it relies on a self-
reported survey that could potentially over or underesti-
mate the actual number of colonoscopies performed.

CONCLUSIONS

The large number of low-value screening colonoscopies
performed each year and identified in this study suggests
that hundreds of thousands of U.S. patients are suffering
harms that are potentially preventable, with thousands
of patients being seriously harmed. Harms associated
with low-value screening colonoscopy are completely
preventable. Primary care physicians and endoscopists
have an opportunity to reduce risk to their patients by
improving guideline adherence. The authors hope that
their findings motivate both patients and clinicians to
avoid low-value colorectal cancer screening.
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