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Upper gastrointestinal endoscopy performed by nurses:
scope for the future?
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Background: Previous researchers have shown that non-medical endoscopists can perform lower
gastrointestinal endoscopy as safely and effectively as medical staff. However, it is not known if upper
gastrointestinal endoscopy performed by medical and non-medical endoscopists in clinical practice
yields similar results in terms of performance, patient discomfort, and satisfaction.
Aim: To determine differences in the yield of diagnosis for significant disease during upper
gastrointestinal endoscopy performed by nurse and medical endoscopists and to measure patient dis-
comfort, satisfaction, and attitudes towards future endoscopy.
Patients: This two part study included 3009 patients in a retrospective analysis and 480 in a prospec-
tive study.
Methods: The first part of the study assessed indications for endoscopy, diagnoses, and procedures
performed by medical and nurse endoscopists. In a second prospective study, 480 patients were
included to determine the association between endoscopist type and sedation, patient anxiety,
discomfort, satisfaction, and attitudes towards future sedation.
Results: No patient refused endoscopy by either a nurse or medical endoscopist and there were no
complications in either group. Nurses performed 1487 procedures and reported fewer endoscopies as
“normal” than medical staff (p=0.006). Multivariate analysis showed that male sex, older age, inpa-
tient status, dysphagia, and gastrointestinal bleeding, but not endoscopist type, were all associated
with significant disease. In relation to discomfort and satisfaction, a similar proportion of patients
received sedation in both groups (p=0.81). There were no differences in pre-procedure anxiety
(p=0.61), discomfort during intubation (p=0.97), discomfort during examination (p=0.90), or
post-procedure examination rating (p=0.79) in patients examined by medical or nurse endoscopists.
Conclusion: Experienced nurses perform routine diagnostic gastroscopy safely in everyday clinical
practice and with as little discomfort and as much patient satisfaction as medical staff.

Upper gastrointestinal endoscopy is one of the common-
est invasive procedures performed in the Western world.
Studies indicate that approximately 1% of the UK popu-

lation underwent gastroscopy annually during the late
1980s,1 and the proportion undergoing this procedure has
been rising steadily since then. As a result of technological
advances, changes in work practices, and in instrument
processing procedures, contemporary endoscopy services have
become expensive to maintain. Equipment and labour costs
are responsible for the majority of endoscopy expenditure,
with labour estimated to account for almost 40% of costs.2

Allied to comprehensive changes in junior doctor’s working
hours and conditions3 and the expanding need for endoscopy,
many believe that endoscopy services are under increasing
strain.4 5 The British Society of Gastroenterology has suggested
that one means of meeting this increased demand is to train
non-medical staff to carry out routine upper gastrointestinal
endoscopy. However, it is not known if upper gastrointestinal
endoscopy performed by medical and non-medical endo-
scopists in clinical practice yields similar results in terms of
performance (intubation rate, diagnostic yield, complications)
or patient discomfort and satisfaction. The aims of this study
were to address these issues and to measure patient attitudes
towards future sedation.

SUBJECTS AND METHODS
The first part of this clinical outcomes study was a retrospec-
tive database (Endoscribe) analysis of routine diagnostic
endoscopies to determine the indications and diagnoses for
procedures performed by medical and nurse endoscopists. The

study included 3009 consecutive patients (mean age 58 years
(range 18–100): 1609 females) attending a single unit at
King’s College Hospital, London, between April 2000 and
December 2001. Fifteen surgical and medical gastroenterolo-
gists and two nurse endoscopists took part in the study.
Patients under 18 years and those with incomplete data were
excluded from the study. In addition, patients undergoing
emergency endoscopy, those requiring a therapeutic proce-
dure, and those attending the specialist hepatology service
within the hospital were excluded as these patients were not
expected to be routinely endoscoped by nurse endoscopists.
The nurse endoscopists did perform routine diagnostic endos-
copy on patients with a prior history of haematemesis or
melaena, but only on those with no active symptoms or signs
and who were not anaemic.

The aim of the second part of the study was to determine the
association between endoscopist type and pre-procedure seda-
tion, patient anxiety, discomfort during the procedure, satisfac-
tion with the procedure, and attitudes towards future sedation.
A total of 480 of the above patients (mean age 55 years (range
18–96): 273 female) were included in this prospective study.
Seven surgical and medical gastroenterologists and both nurse
endoscopists took part in the study. Patients completed a two
part questionnaire, previously described and validated.6–8 Anxi-
ety and discomfort scores were assessed on a 10 point visual
analogue scale (0, none; 10, unbearable). These studies were
approved by the King’s College Hospital Research Ethics
Committee.

The nurse endoscopists were employed and indemnified by
King’s College Hospital NHS Trust. Both underwent a period of
training on practical, theoretical, medico-legal, and ethical
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aspects of gastroscopy under the guidance of a consultant
supervisor and each had performed in excess of 150 supervised
upper gastrointestinal endoscopies before the study com-
menced. Consent was obtained from the patient by the
endoscopist who performed the procedure and sedation use was
determined by individual patient preference. Medical personnel
administered all medications as the British Society of Gastroen-
terology does not currently recommend that nurses administer
sedation.9 A medical endoscopist was in the vicinity of the
endoscopy department at all times to prescribe and administer
sedation, to provide endoscopic advice as necessary, and in case
of complications. Further follow up was at the discretion of the
endoscopist who performed the procedure.

Statistical analysis
Continuous data are expressed as means (SD) and differences
between means were assessed using the Student’s t test.
Differences between proportions were assessed with the χ2

test or Fisher’s exact test, as appropriate. Linear regression
analysis with backward elimination of non-significant vari-
ables was performed to determine factors independently
associated with continuous data such as patient discomfort
during endoscope insertion and during the examination.
Logistic regression analysis with backward elimination of
variables was used to identify factors associated with binary
categorical data such as the presence or absence of significant
disease and preference for future sedation. All analyses were
performed using the Statistical Package for the Social Sciences
(SPSS, Chicago, Illinois, USA).

RESULTS
Indications and diagnoses
No patient refused endoscopy by either a nurse or medical
endoscopist. The clinical features and endoscopic findings of

both patient groups are shown in table 1. There were statisti-
cally significant but small differences between endoscopist
type and patient age and patient sex. There were no complica-
tions in either group and intubation was unsuccessful in 25
cases. Nurses reported fewer endoscopies as “normal” and
performed fewer rapid urease tests than medical endoscopists.
Table 2 shows factors associated with the presence of
significant disease at endoscopy. Male sex, older age, inpatient
status, dysphagia, and gastrointestinal bleeding were all asso-
ciated with the presence of significant disease. In contrast,
anaemia was negatively associated with significant endo-
scopic disease, perhaps because many of these procedures
were performed on patients requiring duodenal biopsies to
confirm or rule out coeliac disease. Endoscopist type was not
associated with finding significant disease and this variable
was excluded from the multivariate regression model.

Apprehension, sedation, discomfort, and satisfaction
Table 3 shows the relationship between endoscopist type and
clinical features, pre- endoscopic features, discomfort, and post-
procedure patient attitudes in the 480 patients included in the
prospective study. Patients in both groups were well matched for
age, sex, previous endoscopic experience, pre-procedure fasting,
pre-procedure apprehension, and sedation wishes. Patients
endoscoped by medical staff under sedation received a mean of
4.9 mg midazolam (SD 2.1) and those endoscoped by nurses a
mean of 4.4 mg (SD 1.1) (p=0.06). There were no differences in
post-procedure attitudes in those patients examined by medical
or nurse endoscopists. Linear regression analysis showed that
discomfort during endoscope insertion was associated with
unsedated endoscopy, female sex, and pre-endoscopic appre-
hension, and was inversely related to patient age (table 4). Dis-
comfort during the subsequent procedure was also associated

Table 1 Clinical features and endoscopic findings in 3009 patients attending for
routine diagnostic gastroscopy stratified by endoscopist type (patients whose
examinations were unsuccessful were excluded from the latter analyses)

Medical endoscopist
(n=1522)

Nurse endoscopist
(n=1487) p Value

Patient age (y) 57.4 (17.5) 58.8 (16.8) 0.02*
Patient sex

Male 679 (45%) 721 (49%) 0.04†

Female 843 (55%) 766 (51%)
Indication for endoscopy§

Dyspepsia 853 (56%) 890 (60%) 0.04†

Dysphagia 123 (8%) 109 (7%) 0.48†

Anaemia 225 (15%) 239 (16%) 0.35†

Haematemesis/melaena 206 (14%) 159 (11%) 0.02†

Other¶ 294 (19%) 318 (21%) 0.17†

Inpatient status
Inpatient 299 (20%) 283 (19%) 0.70†

Outpatient 1223 (80%) 1204 (81%)
Endoscope intubation

Successful 1505 (99%) 1479 (99%) 0.12‡

Failure 17 (1%) 8 (1%)
Diagnosis

Significant disease** 432 (29%) 463 (31%)
Incidental disease†† 540 (36%) 574 (39%) 0.006†

Normal 533 (35%) 442 (30%)
Biopsy for pathological assesment

Yes 419 (28%) 418 (28%) 0.83†

No 1086 (72%) 1061 (72%)
Biopsy for rapid urease test

Yes 453 (20%) 369 (25%) 0.002†

No 1052 (70%) 1110 (75%)

Results relating to patient age are expressed as means (SD).
*Student’s t test; †χ2 test; ‡Fisher’s exact test.
§Some patients had more than one indication for endoscopy and thus percentages do not total 100%.
¶Includes weight loss, assessment of radiological abnormality, disease follow up, and assessment of
diarrhoea.
**Includes cancer, Barrett’s oesophagus, oesophagitis, benign stricturing disease, oesophageal or gastric
varices, peptic ulcer disease, and vascular lesions.
†† Includes hiatus hernia, gastric polyps, gastritis, and duodenitis.
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with unsedated endoscopy, female sex, and age. Binary logistic
regression analysis showed that older patient age and sedation
were the only factors independently associated with rating the
examination as better than expected (table 5).

DISCUSSION
The concept of the nurse practitioner originated in the 1960s
in America,10 and it was envisaged that “advanced nurses”
would be trained in patient interviewing techniques, physical

examination, diagnosis, and therapeutics.11 Over the past 35
years their role has grown to include many areas of primary,
secondary, and tertiary health care.12 13 Nurse practitioners
first began performing endoscopic procedures in the early
1970s,14 and their role expanded following recommendations
from American health care organisations that average risk
subjects be regularly screened for colorectal cancer using flex-
ible sigmoidoscopy.15 16 Subsequent studies indicated that
non-medical endoscopists could learn the range of technical

Table 2 Binary logistic regression analysis of factors associated with detecting
serious disease in 2984 patients undergoing routine upper gastrointestinal endoscopy
(patients whose examinations were unsuccessful were excluded from analysis)

Beta SE beta Odds ratio (95% CI) p Value.

Male sex 0.521 0.082 1.68 (1.43–1.98) <0.001
Age* 0.009 0.002 1.01 (1.00–1.01) <0.001
Inpatient status 0.348 0.109 1.42 (1.15–1.75) 0.001
Dysphagia 0.589 0.145 1.80 (1.36–2.39) <0.001
Anaemia −0.256 0.121 0.77 (0.61–0.98) 0.03
Haematemesis/melaena 0.558 0.127 1.75 (1.36–2.24) <0.001
Constant −1.775 0.156 0.17 <0.001

SE, standard error; CI, confidence intervals.
*Entered as a continuous variable.

Table 3 Relationship between endoscopist type and clinical features,
pre-endoscopic features, discomfort, and post-procedure patient attitudes in 480
patients attending for routine diagnostic gastroscopy

Medical endoscopist
(n=237)

Nurse endoscopist
(n=243) p Value

Age (y) 53.8 (16.8) 55.1 (15.9) 0.40*
Patient sex

Male 101 (43%) 106 (44%) 0.90†

Female 136 (57%) 137 (56%)
Previous sedated endoscopy 152 (65%) 153 (63%) 0.77†

Pre-endoscopic fasting (h) 12.0 (3.6) 12.1 (5.0) 0.90*
Pre-endoscopic anxiety 4.0 (3.1) 4.1 (2.9) 0.61*
Sedation given 93 (39%) 99 (41%) 0.81†

Discomfort during intubation 3.7 (2.9) 3.7 (2.9) 0.97*
Discomfort during subsequent procedure 2.9 (2.7) 3.0 (2.7) 0.90*
Examination rating¶

Worse than expected 32 (14%) 37 (15%)
Same as expected 88 (37%) 86 (35%) 0.79‡

Better than expected 117 (50%) 120 (50%)
Preference for future sedation 104 (44%) 108 (44%) 0.97

Results are expressed as means (SD).
*Student’s t test;†χ2 test; ‡χ2 test for trend.
¶Due to rounding, percentages do not total 100%.

Table 4 Factors affecting patient discomfort during intubation and during the
examination in 480 patients attending for routine diagnostic upper gastrointestinal
endoscopy, as assessed by linear regression analyses with backward elimination of
variables

Regression coefficient
(95% CI) Beta p Value

Discomfort during intubation
Unsedated endoscopy 2.39 (1.89–2.88) 0.40 <0.001
Age* −0.03 (−0.05 to −0.02) −0.17 <0.001
Female sex 0.64 (0.14–1.14) 0.11 0.01
Anxiety about examination 0.09 (0.01–0.18) 0.10 0.03
Constant 3.20 (2.20–4.20) <0.001

Discomfort during examination
Unsedated endoscopy 2.50 (2.04–2.95) 0.45 <0.001
Age* −0.02 (−0.04 to −0.01) −0.16 <0.001
Female sex 0.65 (0.20–1.09) 0.12 0.005
Constant 2.57 (1.71–3.42) <0.001

CI, confidence intervals; Beta, standardised regression coefficient.
*Entered as a continuous variable.
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and diagnostic skills needed to perform flexible sigmoidos-
copy as safely, effectively, and with similar patient discomfort
as gastroenterologists and surgeons.4 17–20 As a result, the Brit-
ish Society of Gastroenterology and the American Society for
Gastrointestinal Endoscopy both support nurses performing
sigmoidoscopy.9 21 Some nurses also perform full colonoscopy
in the UK22 and America,23 and preliminary studies show that
they carry out both diagnostic and therapeutic procedures
safely, effectively, and with adequate caecal and ileal
intubation rates.24 25

The nurse practitioner grade has developed rapidly over the
past 10 years in the UK26 to encompass upper gastrointestinal
endoscopy, and recent surveys suggest that there are over 60
nurse endoscopists performing upper gastrointestinal exami-
nations in the UK.22 However, there have been no data
available with which to evaluate their clinical performance or
assess patient satisfaction with examinations performed by
them. The nurse endoscopists in our study experienced no
particular technical problems during routine gastroscopy for a
variety of clinical indications and failure rates were similar in
both nursing and medical groups. In addition, the range of
endoscopic diseases encountered in their clinical practice was
similar to that seen by medical staff. Nevertheless, it cannot be
assured that nurse or medical endoscopists did not miss some
abnormalities during the study period. Discomfort and
satisfaction scores were also similar in groups examined by
nursing and medical staff and our findings are comparable
with similar flexible sigmoidoscopy outcome studies.18 20

The nurse endoscopists in our study were experienced in
upper gastrointestinal examinations and had received training
both within the unit and on approved courses outside the
Trust. In addition to performing the procedure, they discussed
the benefits and risks of the examination with patients,
obtained informed consent, completed endoscopy reports,
discussed diagnoses, provided further advice, and arranged
follow up clinic visits as necessary. However, they did not
administer sedation, which somewhat compromises the cost
effectiveness of nurse endoscopy, especially if performed in
single examination room units. Yet studies show that nurses
can safely prescribe and administer conscious sedation
independently of medical staff27 28 and the introduction of
structured upper gastrointestinal endoscopy programmes
which contain sedation modules, such as the course allied to
the University of Hull (ENB A87), may resolve this problem. In
addition, by study design and British Society of Gastroenterol-
ogy guideline constraints, our nurses did not perform any
endoscopic interventions other than take biopsies for histo-
logical analysis or rapid urease testing. However, some nurse
endoscopists do perform oesophageal dilatation and stent
insertion, variceal injection and banding, ulcer injection, and
percutaneous endoscopic gastrostomy tube placement.23 24 29

There is no ad priori reason why properly trained non- medi-
cal staff should not perform certain procedures with the same
competence as medical staff, and it is clear that the nurse
endoscopist role has not yet been fully defined by interested
nursing and medical bodies.

There are limitations to the validity of this clinical observa-
tional study. The first part utilised an endoscopic database and

is therefore subject to potential referral and selection biases.30

In addition, 15 physicians and surgeons were involved in per-
forming endoscopic procedures during the 20 month study
period, reflecting day to day clinical practice in a busy endos-
copy unit. It is probable that there were at least some
variations in performance between the different medical
endoscopists who performed a total of 1522 routine proce-
dures in total, compared with the nursing staff who performed
a relatively higher volume over the study period. However, as a
group there were few differences between the medical and
nursing staff employed in this study. Finally, although the dis-
comfort and satisfaction component of this study was
performed in a prospective manner, patients were not formally
randomised but rather allocated to routine endoscopy lists as
they presented to the unit. Thus although the two groups in
our prospective study were well matched, we cannot be certain
that our results were not biased in some way. In spite of these
limitations, our clinical outcomes study does provide useful
information on the effectiveness of day to day clinical practice
within a contemporary endoscopic unit that could not be
extrapolated from tightly structured controlled trials. Our
results suggest that experienced nurse endoscopists can
perform upper gastrointestinal endoscopy safely and effec-
tively and that there are few differences between medical and
nurse endoscopists with regard to certain performance meas-
ures such as intubation rates, diagnoses, discomfort scores,
and satisfaction ratings following the procedure.
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