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Abstract

Background and study aims—Demand for endoscopic procedures worldwide has increased

while the number of physicians trained to perform endoscopy has remained relatively constant.

The objective of this study was to characterize lower and upper endoscopic procedures performed

by non-physicians.

Patients and methods—Bibliographical searches were conducted in Medline, EMBASE, and

Cochrane library databases. Studies were included if patients underwent flexible sigmoidoscopy,

colonoscopy or upper endoscopy by a non-physician (nurse, nurse practitioner, physician

assistant) and had outcome measures reported (polyps, adenomas and/or cancer detected, adverse

events). Pooled rates were calculated for specific outcomes and rate ratios were determined for

selected comparison groups.

Results—The majority of studies included nurses who performed flexible sigmoidoscopies for

colorectal cancer screening. Nurses and nurse practitioners/physician assistants who performed

flexible sigmoidoscopies had a pooled polyp detection rate of 9.9% and 23.7%, adenoma detection

rate of 2.9% and 7.2%, colorectal cancer detection rate of 1.3% and 1.2% and an adverse event

rate of 0.3 and 0 per 1,000 sigmoidoscopies, respectively. There was no significant difference
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between polyp and adenoma detection rates in studies comparing nurses or nurse practitioners/

physician assistants with physicians performing sigmoidoscopy. Among studies of non-physicians

performing colonoscopies (n=3), the pooled adenoma detection rate was 26.4%, cecal intubation

rate of 93.5% and an adverse event rate of 2.2/1,000 colonoscopies. Of the few studies examining

upper endoscopies 99.4% of upper endoscopy procedures performed by nurses were successful

with no reported adverse events.

Conclusion—Available studies in the literature suggest that non-physicians perform endoscopic

procedures, especially lower endoscopies, with outcomes and adverse events in line with

physicians.

Keywords

endoscopy; colonoscopy; flexible sigmoidoscopy; upper endoscopy; non-physician; quality; mid-
level providers

INTRODUCTION

The demand for endoscopic procedures has dramatically increased over the last three

decades in the U.S. and around the world and will continue to grow in upcoming years[1].

During the same period the number of physicians trained to perform endoscopy has

remained constant while the number of years required for gastrointestinal training has

increased[2], a trend mirrored in many other countries worldwide. Such a disconnect

between demand and supply can result in increased patient wait times for endoscopic

procedures, impaired patient access to endoscopy and decreased patient satisfaction[3].

Consequently, innovative solutions are needed to face this growing challenge.

One proposed innovative model is incorporation of non-physicians, such as nurses, nurse

practitioners and physician assistants, into the endoscopy practice and to expand their scope

of practice beyond traditional roles. For example, there is some evidence to support non-

physicians performing simple endoscopic procedures (e.g. flexible sigmoidoscopy,

screening colonoscopy), but such data is limited. Among the scarce literature, non-

physicians performing endoscopy has largely focused on flexible sigmoidoscopy for

colorectal cancer screening. It is suggested that screening sigmoidoscopies performed by

nurses have comparable adverse events and adenoma detection rates to physicians

performing the same procedure[4–7]. In contrast, there is significantly less evidence with

respect to the performance of colonoscopy and upper endoscopy by non-physicians. This

lack of data has resulted in the American Society of Gastrointestinal Endoscopy concluding

there was insufficient data to support non-physician endoscopists performing colonoscopy

and upper endoscopy[8]. A better knowledge of this practice, including gaps in the

literature, will inform areas for future research and inform decision makers on the adoption

of such practices.

To this end, our primary study aim was to perform a meta-analysis comparing non-

physicians to physicians in the performance of lower endoscopic procedures, including

flexible sigmoidoscopy and colonoscopy, with respect to a number of established quality

metrics reported for these procedures. A similar secondary aim was to compare non-
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physicians to physicians in the performance of other endoscopic procedures, namely upper

endoscopy.

PATIENTS/MATERIALS AND METHODS

Study population

We performed a systematic review of computerized bibliographic databases on patients who

underwent an endoscopic procedure (defined as flexible sigmoidoscopy, colonoscopy or

upper endoscopy) that was performed by a non-physician (defined as a nurse, nurse

practitioner, or physician assistant) and had selected endoscopic outcome measures reported.

Literature search

We searched computerized bibliography databases including Medline (1950-August 1,

2013), EMBASE (1980- August 1, 2013), and Cochrane Review Library (October 1992 -

August 1, 2013). A combination of the following MeSH subject headings and text-words

was employed: “nurse,” “nurse practitioner,” “non-physician,” “physician assistant,”

“colonoscopy,” “sigmoidoscopy,” “EGD,” “upper endoscopy,”

“esophagogastroduodenoscopy,” and “flexible sigmoidoscopy.” The references of all

retrieved articles were reviewed in order to identify additional studies. Lastly, a manual

search of abstracts submitted to Digestive Disease Week and the American College of

Gastroenterology Annual Conference (2001–2013) was performed. Two independent

reviewers (L.W.D and D.S.) independently performed the literature search according to

above strategy.

Selection criteria

Studies were included if a non-physician performed at least one of the following endoscopic

procedures: 1) flexible sigmoidoscopy, 2) colonoscopy, or 3) upper endoscopy and at least

one endoscopic quality outcomecould be abstracted. For flexible sigmoidoscopy and

colonoscopy these outcomes included 1) polyp detection rate, 2) adenoma detection rate, 3)

colorectal cancer detection rate and 4) adverse events. For upper endoscopy outcomes

included: 1) esophageal and gastric pyloric intubation rate and 2) adverse events. Articles

were limited to randomized controlled trials and cohort studies with no restriction based on

language.

Quality assessment of articles

The methodological quality of each included study was assessed by two authors (L.W.D.

and D.S.). Observational studies were scored using the Newcastle-Ottawa scale across three

categories: selection (maximum 4 points) and comparability (maximum 2 points) of study

groups and ascertainment of the outcome of interest (maximum 3 points). Studies with a

cumulative score > 7 were considered high quality[9]. The methodological quality of

randomized controlled trials was assessed using the Jadad scale which is based on

randomization strategy (maximum 2 points), blinding (maximum of 2 points) and

withdrawal and dropouts (maximum of 1 point)[10]. If there was a discrepancy between the

two reviewers then M.S. reviewed the article and a consensus was then reached among all

three authors.
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Data abstraction

Data abstraction was divided by procedure type: flexible sigmoidoscopy, colonoscopy and

upper endoscopy. Primary data and outcomes collected were determined a priori. For

flexible sigmoidoscopy/colonoscopy the following information was abstracted from the full

articles for non-physicians and physicians (if available): 1) number of procedures

performed, 2) procedure indication, 3) number of polyps detected, 4) number of adenomas

detected, 5) number of advanced adenomas detected, 6) detection of colorectal cancer, and

6) number and type of adverse events. For upper endoscopies the following information was

abstracted from the full articles for non-physicians and physicians (if available): 1) number

of procedures performed, 2) procedure indication, 3) successful intubation of the esophagus

and gastric pylorus, 4) detection of ulcer, 5) detection of esophageal or gastric cancer and 6)

number and type of adverse events. Detection and number of polyps and ulcers were self-

reported by the endoscopists performing the procedure. Adenomas, advanced adenomas,

colorectal cancer, and esophageal/gastric cancer had to be confirmed by a pathologist.

Adverse events were self-reported and included major adverse events of perforation, post-

polypectomy bleeding, cardiopulmonary, post-polypectomy syndrome, and mortality.

Secondary data abstracted included flexible sigmoidoscopy depth of insertion, number of

successful cecal intubations for colonoscopy, withdrawal time for flexible sigmoidoscopy

and colonoscopy, procedure time for flexible sigmoidoscopy, colonoscopy and upper

endoscopy, missed adenomas/cancer/ulcer by providers, and willingness of the patient to

have a repeat procedure with the same provider. Two authors (L.W.D. and D.S.)

independently screened and reviewed all titles, abstracts and full articles for eligibility and

abstracted the data. If there was a discrepancy between the two reviewers then M.S.

reviewed the article and a consensus was then reached among all three authors.

Statistical analysis

A meta-analysis was performed to compare physicians to non-physicians (which was further

stratified to nurses and mid-level providers (nurse practitioners and/or physician assistants))

with respect to several outcomes across procedure type. The first analysis examined non-

physicians and physicians performing lower endoscopic procedures. For flexible

sigmoidoscopies the following outcomes were compared: 1) polyp detection rate, 2)

adenoma detection rate, 3) colorectal cancer detection rate, 4) cumulative adverse event rate,

5) depth of insertion, and 6) procedure time. For colonoscopy the following outcomes were

compared: 1) polyp detection rate, 2) adenoma detection rate, 3) colorectal cancer detection

rate, 4) cecal intubation rate and 5) cumulative adverse event rate. Additionally, a sensitivity

analysis was performed examining the effect of procedure indication (screening versus

diagnostic), provider type (nurse versus midlevel provider), and study design (observational

versus randomized controlled trial) on outcome measures for flexible sigmoidoscopy. Such a

sensitivity analysis was not performed for studies involving colonoscopy given that there

were too few studies available (N=3). There were no studies available in the literature that

directly compared nurses to mid-level providers in either the performing of flexible

sigmoidoscopy or colonoscopy and thus this analysis could not be performed. The second

analysis compared non-physicians to physicians in the performing of upper endoscopy. For

upper endoscopies the following outcomes were compared: 1) successful esophageal and

gastric pyloric intubation rate, 2) cumulative adverse event rate and 3) procedure duration.
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Also, a similar sensitivity analysis was attempted for studies on upper endoscopies

examining the impact of procedure indication, provider type, and study design on outcomes.

However, all studies on non-physicians performing upper endoscopies were for diagnostic

reasons, performed by nurses and there were too few studies (N=3) stratified by study design

in which comparisons could be made. Thus, sensitivity analyses could not be performed on

nonphysicians performing upper endoscopy. The primary analyses were performed using the

random effects model. Rate ratios (RR) with 95% confidence intervals were calculated for

each analysis if sufficient data existed. Of note, not all studies utilized for the rate

calculations were included in the meta-analysis given that some studies did not have a

physician group with which to make a comparison[5, 11–24].

Heterogeneity was calculated using χ2 with n-1 degrees of freedom, where n represented the

number of studies included with a p<0.10 representing significant heterogeneity. Kendall’s

Tau was determined and a funnel plot constructed to test for publication bias.

Second, using all studies that satisfied our selection criteria, pooled data for selected

outcomes was used to calculate 1) polyp detection rate (percentage of polyps detected per

procedure), 2) adenoma detection rate (percentage of adenomas detected per procedure), 3)

colorectal cancer detection rate (percentage of colorectal cancers detected per procedure), 4)

esophageal/gastric pyloric intubation rate (percentage of successful esophageal and gastric

pyloric intubations on upper endoscopies), and cumulative adverse event rate (per 1,000

respective procedures). Calculations were stratified by provider type (nurse and mid-level

(defined as nurse practitioner and/or physician assistant)), procedure type, procedure

indication, and study design if an appropriate number of studies existed by the stratification

method used. The rates and the 95% confidence intervals were calculated using the binomial

distribution.

All statistical analyses were calculated using Stata 11.0 (Stata Corp®, College Station,

Texas).

RESULTS

There were 702 studies included in our search with 66 studies selected for initial review. Of

this group only 24 studies met our inclusion criteria (Table 1). The most frequent reason for

excluding studies was that articles did not report data on non-physicians performing

endoscopy, but rather offered a review of the literature or a commentary/editorial on the

subject (Figure 1).

Characteristics of included studies

The greatest number of included studies pertained to non-physicians performing flexible

sigmoidoscopy for colorectal cancer screening (57.9%) with the majority of studies having

nurses performing sigmoidoscopies. A near equal number of studies reported nurses and

mid-levels (nurse practitioner/physician assistant) performing colonoscopy with the majority

of the indications for diagnostic purposes. There were three studies that included upper

endoscopies, all of these procedures were performed by nurses, and the most frequent

procedure indication was dyspepsia. Nearly all endoscopic procedures performed by non-
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physicians were completed in the outpatient setting regardless of procedure type. There were

9 studies in which non-physicians were directly compared to physicians with respect to

performing an endoscopic procedure.

Quality assessment of included studies

The assessment of quality among the included studies varied (Table 1). There were more

observational studies than randomized controlled trials included in our systematic review.

Among observational studies the mean Newcastle-Ottawa score was 6.4 (median of 6) with

only five high quality studies. With respect to randomized controlled trials, the mean and

median Jadad score was 2.5 with all studies not being double-blinded or having appropriate

blinding present.

Meta-analysis for non-physicians versus physicians performing endoscopic procedures

Lower endoscopic procedures—Few studies compared non-physicians to physicians;

however, of the limited number of meta-analyses performed, no significant differences were

observed between physicians and non-physicians performing endoscopic procedures with

respect to pre-specified outcome measures. For example, in studies involving flexible

sigmoidoscopy there was no difference between nurses and physicians (RR 1.05, 95% CI

0.85–1.29; p=0.3 for heterogeneity) or non-physicians (combined nurses and mid-levels) and

physicians (RR 0.96, 95% CI 0.81–1.12; p=0.2 for heterogeneity) in detecting and removing

polyps (Figure 2). Similarly, with regards to adenoma detection rates, no difference was

noted between nurses and physicians (RR 1.26, 95% CI 0.89- 1.78; p=0.9 for heterogeneity)

or non-physicians and physicians (RR 1.02, 95% CI 0.72–1.44; p=0.1 for heterogeneity)

(Figure 3). In addition, both nurses and physicians had similar depth of insertions and total

procedure times when performing a flexible sigmoidoscopy. Importantly, the adverse event

rate was not significantly different between non-physicians and physicians who performed

flexible sigmoidoscopy.

Furthermore, in a sensitivity analysis there were few differences between non-physicians

and physicians with respect to sigmoidoscopy outcomes when studies were stratified by

procedure indication and study design. With regards to screening versus non-screening

flexible sigmoidoscopy, there was no difference between non-physicians and physicians in

adenoma detection rates (RR=0.99, 95% CI 0.63–1.56; p=0.1 for heterogeneity).

Interestingly, physicians performing screening flexible sigmoidoscopy had a slightly lower

polyp detection rate than nonphysicians (RR=0.89, 95% CI 0.80–0.99; p=0.5 for

heterogeneity). When restricting studies to randomized controlled trials of screening flexible

sigmoidoscopies there was no difference between mid-levels and physicians in polyp

detection rates (RR=1.05, 95% CI 0.85–1.29; p=0.3 for heterogeneity).

Among studies that involved colonoscopy there was insufficient data to perform meta-

analyses comparing non-physicians to physicians with regards to polyp detection rate,

adenoma detection rate, colorectal cancer detection rate or adverse event rate; however there

was no difference between non-physicians and physicians in cecal intubation rates (RR 1.04,

95% CI 0.88–1.23; p < 0.001 for heterogeneity) (Figure 4).

Day et al. Page 6

Endoscopy. Author manuscript; available in PMC 2015 May 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Upper endoscopic procedures—No significant differences were noted between nurses

and physicians in performing upper endoscopy in our meta-analyses. There was no

difference between nurses and physicians in the successful completion of an upper

endoscopy (RR 1.00, 95% CI 0.99–1.01, p=0.1 for heterogeneity) as well as total procedure

duration did not differ between nurses and physicians. No adverse events were observed in

both nurses and physicians who performed upper endoscopy.

Graphical inspection of the Begg’s funnel plot and statistical analysis showed no evidence of

significant publication bias for studies included in the meta-analyses.

Systematic review of outcomes for non-physicians performing endoscopic procedures

Lower endoscopic procedures—Table 2 summarizes the rates for specific endoscopic

outcomes with respect to procedure and provider type. There were a total of 19 studies with

non-physicians performing flexible sigmoidoscopy; 7 studies[5, 13, 17–19, 25, 26]

involving mid-levels performing 3,976 flexible sigmoidoscopies and 12 studies[4, 11, 12,

14–16, 20–22, 24, 27, 28] with nurses performing 14, 886 flexible sigmoidoscopies. Among

mid-levels performing flexible sigmoidoscopies (N=7), the polyp detection rate was 23.7%

(95% CI 22.4–25.1%). The adenoma detection rate for this group was 7.2% (95% CI 6.4–

8.2%) with a colorectal cancer detection rate of 1.2% (95% CI 0.7- 1.8%). There were no

reported adverse events in mid-levels performing flexible sigmoidoscopy. Mid-levels had a

mean insertion depth of 49.1 ± 8.3 cm.

On the other hand, nurses performing flexible sigmoidoscopy (N=12) removed 1,432 polyps

with a polyp detection rate of 9.9% (95% CI 9.4–10.4%). Adenoma detection rate was 2.9%

(95% CI 2.6–3.2%), advanced adenoma detection rate was 1.2% (95% CI 1.0–1.5%) and the

colorectal cancer detection rate was 1.3% (95% CI 1.1–1.4%). There were a total of four

adverse events reported in this group which included perforation (2), atrial fibrillation (1)

and one unknown resulting in an adverse event rate of 0.3/1,000 sigmoidoscopies. Nurses

had a mean depth of insertion of 55.2 ± 2.4 cm and a total procedure time of 13.2 ± 7.1

minutes.

Three studies included non-physicians performing colonoscopy with 2 including nurses[23,

29] and 1 with mid-level providers[30]. Among nurses, there was insufficient data to

calculate the polyp detection rate, but the adenoma detection rate was 25.9% (95% CI 23.6–

28.4%). Three adverse events were reported among nurses performing colonoscopy and

included atrial fibrillation (1), perforation (1), and post-polypectomy syndrome (1) yielding

an adverse event rate of 2.2/1,000 colonoscopies. Cecal intubation rates among nurses were

93.2% (95% CI 91.7–94.5%). Overall, non-physicians performing colonoscopy had a total

procedure time of 21.5 ± 2.6 minutes with a withdrawal time of 9.4 ± 1.2 minutes.

Upper endoscopic procedures—There were three studies[28, 31, 32] that involved

non-physicians performing 1,932 upper endoscopies with all of them performed by nurses.

Nurses performing upper endoscopies had a successful esophageal and gastric pyloric

intubation rate of 99.4% (95% CI 99.0–99.7%). Procedure duration was 14.1 ± 8.4 minutes

and there were no reported adverse events.
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Impact of procedure indication and study design on outcomes for non-physicians
performing flexible sigmoidoscopy

Given the large number of studies in which non-physicians performed flexible

sigmoidoscopy we assessed if procedure indication and study design influenced the pooled

rates of outcomes for non-physicians performing flexible sigmoidoscopy (Table 3). For

procedure indication, the polyp and adenoma detection rates for non-physicians performing

screening flexible sigmoidoscopy appeared to be higher than if the sigmoidoscopy was

performed for diagnostic purposes. On the other hand, the colorectal cancer detection rate

was lower at 0.4% (95% CI 0.3–0.9%) if done for screening compared to 1.5% (95% CI

1.3–1.7%) if the sigmoidoscopy was performed by non-physicians for diagnostic reasons.

Lastly, randomized controlled trials (in comparison to observational studies) that examined

non-physicians performing flexible sigmoidoscopy had a numerically higher polyp detection

rate (19.7% vs. 12.6%) and adenoma detection rate (6.4 % vs. 3.8%). Conversely, it

appeared that more colorectal cancers were detected in observational studies by non-

physicians performing flexible sigmoidoscopy.

DISCUSSION

With the rapidly growing demand for endoscopic procedures for colorectal cancer screening

and diagnostic purposes, innovative methods in health services may need to be considered,

especially in high demand settings. One such intervention is the education, training and

supervision of nonphysicians to perform endoscopic procedures. Our systematic review and

meta-analysis provide data to support the notion that physician and non-physician providers

can provide similar quality GI endoscopic procedures, although the data are limited. The

largest body of literature on this topic surrounded nurses and mid-level providers performing

flexible sigmoidoscopies with non-physicians achieving similar endoscopic quality

measures as physicians. While fewer data was available for colonoscopies and upper

endoscopies, similar efficacy and safety between nonphysicians and physicians was evident.

This data is important in that it may support the incorporation of non-physicians alongside

physicians to provide endoscopic services.

Our study raises a number of questions on the topic of non-physicians performing simple

endoscopic procedures. The first question that arises: Is there a need for non-physicians to

perform simple endoscopic procedures? One of the greatest sources of endoscopic demand

hails from indications for colorectal cancer screening and surveillance. Both colonoscopy

and flexible sigmoidoscopy are accepted and recommended modalities for colorectal cancer

screening[33], yet with the aging population it is estimated that the number of endoscopic

procedures that would be required to meet this demand far exceeds the supply of available

gastroenterologists[34, 35]. This inequity could lead to impaired access, delayed diagnoses,

higher healthcare costs and overall poorer patient satisfaction[1, 3]. Given this demand-

supply mismatch some have called for the further training of non-physicians to perform

screening endoscopies[36]. Our data supports that non-physicians are a suitable adjunctive

to physicians performing simple endoscopic procedures to meet this rising demand.

A second question is whether patients and physicians accept non-physicians performing

simple endoscopic procedures. Available data with regards to patient satisfaction is sparse in
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this area; however limited reports illustrate that patients would be willing to undergo a

repeat procedure by a non-physician and that no difference exists between non-physicians

and physicians in terms of patient preference for who performs their procedure. In our

included studies, there was high patient satisfaction with respect to non-physicians

performing flexible sigmoidoscopy[17, 27], colonoscopy[29, 30] and upper endoscopy[32]

and in many cases there was greater patient satisfaction and lower pain scores with non-

physicians performing endoscopy. At the same time, a number of academic centers and

healthcare organizations have adopted the use of nonphysicians to perform simple

endoscopic procedures[17, 30, 37–39] with successful outcomes and patient experiences.

Lastly, the use of non-physicians in traditionally physician roles is not a new concept in

medicine. A large number of medical fields have adopted the use of nonphysicians for

clinical practice[40–43]. For example, the use of certified nurse anesthetists to deliver

anesthesia care has been prevalent for over a century. Nurse anesthetists have consistently

demonstrated efficacy and safety with high provider satisfaction and acceptance[44].

Consequently, expanding the role of non-physicians into endoscopy would not limit the role

of gastroenterologists, but rather allow them to increase services and access and further

allow gastroenterologists to focus their attention on more complex and demanding

procedures/cases.

A third and final question that arises: Are there differences in outcomes between the various

types of providers who can perform simple endoscopic procedures? While adverse events,

colorectal cancer detection and advanced adenoma detection rates were similar between

nurses and mid-level providers in our study, our pooled data also showed that mid-levels

detected and removed more polyps and adenomas during flexible sigmoidoscopy as

compared to nurses (23.7% vs. 9.9% and 7.2% vs. 2.9% respectively). A number of reasons

may have explained these observations. For example, the education and training that mid-

levels receive compared to nurses differs, polyps may not have been removed during a

flexible sigmoidoscopy in some of the studies given that if a polyp were found then the

patient would have been referred for a colonoscopy which may have resulted in

underreporting of polyps, and there were much fewer studies available on mid-levels

performing sigmoidoscopy that could have potentially led to an overestimation of polyp and

adenoma detection rates. Unfortunately, no meta-analyses could be performed comparing

these two provider groups given that to date no study has directly compared the two

providers together in the performance of an endoscopic procedure. However, our indirect

data does raise interesting issues such as the education and training that is required of non-

physicians to perform endoscopy as well as the type of non-physician that could be utilized

in this role.

There are important limitations to our study. First, there were few studies available in which

meta-analyses could be performed with respect to specific endoscopic procedures,

particularly with colonoscopy and upper endoscopy, thereby limiting the generalizability of

our results. Second, only a limited number of endoscopic quality outcome measures could be

evaluated, such as adenoma detection rate and adverse events, yet these have been

universally accepted in the GI literature as measurements of quality[45]. Future studies that

incorporate withdrawal time, patient satisfaction, minor adverse events such as pain, and

amount of sedation required need to be performed. Third, some of the authors of this study
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have published on non-physicians performing endoscopic procedures[30] and have

implemented such programs at their institutions which may have introduced a component of

publication bias into the literature; however there was no evidence of publication bias by

either funnel plot inspection or statistical analysis of the studies included in the meta-

analyses. Fourth, non-physicians may have been assigned low-risk patients in many of the

included studies which could explain the low number of adverse events reported and overall

favorable outcomes for non-physicians compared to physicians in our analysis. On this

issue, with respect to upper endoscopies, nearly all of the included studies were randomized

controlled trials (2 of 3) which helped to minimize selection bias of included patients. For

studies involving flexible sigmoidoscopy and colonoscopy far fewer randomized controlled

trials were available. However, examining the endoscopic outcomes (adenoma, advanced

adenoma, colorectal cancer detection and adverse event rates) for non-physicians performing

flexible sigmoidoscopy and colonoscopy we discovered that these outcomes for

nonphysicians were in line with published data on physicians[45–51] suggesting that the

patients included in our studies were very likely similar to the patients included in other

studies involving physicians performing endoscopy. Finally, minimal data was available on

the optimal method used to train non-physicians, but data suggests it may be comparable to

the number of procedures that one performs with direct supervision, akin to the same

training advocated for GI trainees[52].

In summary, we found that non-physicians can safely perform endoscopic procedures with

similar quality, especially with respect to screening flexible sigmoidoscopy. Far fewer data

was reported for non-physicians performing colonoscopy and upper endoscopy, but among

this data non-physicians perform both procedures within accepted national benchmarks for

quality measures used in endoscopy. Our data supports continued discussion on

incorporating and augmenting GI practices with expanding the role of non-physicians to

assist with the high volume of endoscopic procedures. Importantly, continued research is

required to determine optimal teaching methods and patient acceptance of this practice and

to begin the development of standard guidelines for the scope of practice for non-physicians

performing endoscopy.
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Figure 1.
Study flow diagram of the inclusion and exclusion of studies for the systematic review and

meta-analysis of patients undergoing endoscopic procedures by non-physicians. Note: some

studies had more than one endoscopic procedure performed. There were 9 studies in which

non-physicians were compared to physicians with respect to performing an endoscopic

procedure (flexible sigmoidoscopy (5 studies), colonoscopy (2 studies), upper endoscopy (3

studies), one study included both flexible sigmoidoscopy and upper endoscopy).
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Figure 2.
Rate ratios for the detection and removal of polyps for patients who underwent flexible

sigmoidoscopy by non-physicians and physicians (A represents comparison of nurse to

physician and B represents comparison of non-physician to physician). Note: Non-

physicians include nurses and mid-level providers.
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Figure 3.
Adenoma detection rate ratios comparing non-physicians to physicians during flexible

sigmoidoscopy (A represents comparison of nurse to physician and B represents comparison

of non-physician to physician). Note: Non-physicians include nurses and mid-level

providers.
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Figure 4.
Cecal intubation rate ratio comparing non-physicians to physicians during colonoscopy.

Note: Non-physicians include nurses and mid-level providers.
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Table 2

Rates for selected outcomes of endoscopic procedures stratified by type of provider and endoscopic procedure.

Event/Procedures Incidence rate % (95% CI)

Flexible sigmoidoscopy

Mid-level

  Polyp[5, 13, 18, 19, 26] 916/3,865 23.7 (22.4–25.1)

  Adenoma[17, 19, 26] 235/3,248 7.2 (6.4–8.2)

  Advanced adenoma[19] 14/825 1.7 (0.9–2.8)

  Colorectal cancer[5, 13, 17, 19, 25] 18/1,556 1.2 (0.7–1.8)

  Adverse events[5, 13, 17–19, 25, 26] 0/3,976 0 (0–0.09)

  Number of missed adenomas[5] 8/100 8.0 (3.5–15.2)

  Patient willing to undergo a repeat procedure by provider[17] 99/100 99.0 (94.6–100.0)

Nurse

  Polyp[4, 11, 12, 14–16, 20–22, 24, 27, 28] 1,432/14,473 9.9 (9.4–10.4)

  Adenoma[4, 11, 12, 14, 20, 22, 24, 27, 28] 282/9,809 2.9 (2.6–3.2)

  Advanced adenoma[11, 12, 20, 22, 24, 28] 117/9,444 1.2 (1.0–1.5)

  Colorectal cancer[4, 11, 12, 14–16, 20–22, 24, 28] 185/14,772 1.3 (1.1–1.4)

  Adverse events[4, 11, 12, 14–16, 20–22, 24, 27, 28] 4/14,886 0.03 (0.007–0.07)

  Number of missed adenomas[4] 3/151 2.0 (0.4–5.7)

Colonoscopy

Nurse

  Adenoma[23, 29] 337/1,300 25.9 (23.6–28.4)

  Adverse events[23, 29] 3/1,300 0.2 (0.05–0.7)

  Cecal intubation[23, 29] 1,212/1,300 93.2 (91.7–94.5)

  Patient willing to undergo a repeat procedure by provider[29] 298/300 99.3 (97.6–100)

Non-physicians

  Adenoma[23, 29, 30] 357/1,350 26.4 (24.1–28.9)

  Colorectal cancer[29, 30] 2/350 0.6 (0.07–2.0)

  Adverse events[23, 29, 30] 3/1,350 0.2 (0.05–0.6)

  Cecal intubation[23, 29, 30] 1,262/1,350 93.5 (92.0–94.7)

  Patient willing to undergo a repeat procedure by provider[29, 30] 347/350 99.1 (97.5–99.8)

Upper endoscopy

Nurse

  Successful esophageal and gastric pyloric intubation[28, 32] 1,921/ 1,932 99.4 (99.0–99.7)

  Esophageal/gastric cancer[28] 2/445 0.4 (0.005–1.6)

  Ulcer[28] 15/445 3.4 (1.9–5.5)

  Adverse events[28, 31, 32] 0/2,122 0 (0–0.2)

  Missed lesions[31] 1/190 0.5 (0.01–2.9)

Note: Mid-level includes nurse practitioners and physician assistants and non-physicians include nurses, nurse practitioners, and physician
assistants.
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Table 3

Differences of non-physicians performing flexible sigmoidoscopy with respect to outcome measures stratified

by procedure indication and study design.

Polyp detection rate
% (95% CI)

Adenoma detection
rate % (95% CI)

Colorectal cancer
detection rate % (95% CI)

Adverse event rate (per
1,000 procedures) (95% CI)

Procedure indication

  Colorectal screening

    Non-physiciana 19.5 (18.5–20.6) 6.7 (6.1–7.4) 0.4 (0.3–0.9) 0.2 (0.04–0.9)

    Mid-level 22.9 (21.5–24.4) 7.2 (6.4–8.2) 0.3 (0.06–0.9) 0 (0–1.0)

    Nurse 14.8 (13.5–16.3) 6.1 (5.2–7.1) 0.4 (0.2–0.7) 0.4 (0.09–2.1)

  Diagnostic

    Non-physician 9.7 (9.1–10.2) 1.6 (1.4–2.0) 1.5 (1.3–1.7) 0.2 (0.05–0.7)

    Mid-level 43.3 (37.4–49.3) --- 3.6 (2.1–5.9) 0 (0–8.9)

    Nurse 8.9 (8.4–9.4) 1.6 (1.4–2.0) 1.4 (1.2–1.7) 0.2 (0.05–0.7)

Study design

  Observational

    Non-physician 12.6 (12.1–13.1) 3.8 (3.5–4.2) 1.3 (1.1–1.5) 0.2 (0.03–0.5)

    Mid-level 24.5 (23.1–25.9) 7.2 (6.4–8.2) 1.3 (0.7–2.0) 0 (0–0.9)

    Nurse 9.4 (8.9–9.9) 2.6 (2.3–2.9) 1.3 (1.1–1.5) 0.2 (0.04–0.6)

  Randomized controlled trial

    Non-physician 19.7 (16.9–22.8) 6.4 (4.8–8.5) 1.0 (0.4–2.0) 1.4 (0.03–7.6)

    Mid-level --- --- --- ---

    Nurse 19.7 (16.9–22.8) 6.4 (4.8–8.5) 1.0 (0.4–2.0) 1.4 (0.03–7.6)

a
Non-physician includes mid-level and nurse providers.
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