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Introduction: Efficient and accurate triage of endoscopy referrals is essential. Many of the deci-
sions made are based on national and local triage criteria. Standardizing this approach for nurse
use could maintain quality, address clinical risk and significantly improve resource utilization.
Aims: This study aimed to compare gastroenterologist and nurse triage of unselected gastro-
enterology referrals in order to evaluate the proportion of referrals felt able to be triaged to
endoscopy and the inter-rater agreement between a triage gastroenterologist and endoscopy
nurses for clinical triage decisions regarding the urgency of gastroscopy and colonoscopy.
Methods: The proportion of referrals triaged to endoscopy by a consultant gastroenterolo-
gist performing triage as a part of normal practice and two endoscopy nurses using a decision
algorithm was measured. The inter-rater agreement for the triage category decision (urgency
of referral) between the three triage clinicians was assessed. An adjudication panel provided a
consensus decision triage category decision in cases where there was not complete agreement
between the three triage clinicians.

Results: Each clinician assessed 105 referrals. Nurse A was able to triage 54 (51%) referrals to
a triage category and Nurse B 44 (42%) referrals. Cohen’s K was run to determine if there was
agreement between clinicians for the triage categories allocated. The agreement between the
two nurses was substantial (x=0.645, P<0.0005). Between the gastroenterologist and each nurse,
moderate agreement was seen (Nurse A, x=0.589, P<0.0005; Nurse B, x=0.437, P<0.0005).
Moderate agreement was seen between the nurses and an adjudication panel (Nurse A, x=0.423,
P<0.0005; Nurse B, x=0.464, P<0.0005). However, there was only slight agreement between
the adjudication panel and the gastroenterologist (x=0.099, P=0.010).

Conclusion: Nurse triage using a decision algorithm is feasible, and inter-rater agreement is
substantial between nurses and moderate to substantial between the nurses and a gastroenterolo-
gist. An adjudication panel demonstrated moderate agreement with the nurses but only slight
agreement with the triage gastroenterologist. This suggests that nurse triage using a decision
algorithm can approximate decision making by an experienced gastroenterologist.
Keywords: comparative study, endoscopy, nurses, referral and consultation, triage

Introduction

Gastrointestinal endoscopy is a limited resource with significant direct and indirect
costs! as well as a small but real risk of complications such as bleeding and perfora-
tion.? For these reasons, the indications for endoscopy are clearly defined by various
organizations.’ The efficient and accurate triage of endoscopy referrals is essential
to the functioning of an endoscopy service. It is time-consuming however, and when
conducted by the endoscopists themselves reduces capacity for endoscopy. It is also
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an area of potential clinical risk as inappropriate triage can
delay treatment and impact care. Careful and efficient triage
is needed to ensure that the patients who are in most need of
endoscopy have access in the timeliest manner.

Many triage decisions can be directly based on national
and local triage criteria. While the information supplied by
referrers does not always allow triage against these criteria,
where the information is sufficient and the clinical situation
matches the agreed criteria, the decision making for triage
can be straightforward. We hypothesized that standardizing
this approach and delegating it to expert endoscopy nurses
could reduce the triage workload for the triaging endosco-
pist while maintaining the quality and consistency of triage
decision making.

EEINY3

A PubMed search for the terms “nurse”, “triage” and
“endoscopy” revealed no articles investigating the use of
nurses for triage of endoscopy referrals. The literature regard-
ing nurse triage mostly focuses on emergency medicine.
Acceptable, but not perfect, inter-rater reliability between
nurses has been seen in meta-analysis.** The studies that have
examined nurse triage and compared it to physician triage
have been emergency department-based studies performing
triage on acute patients physically present in the depart-
ment.*’ No studies were found that directly compared nurse
triage of paper or electronic referrals with physician triage
according to agreed criteria.

In New Zealand, national triage criteria for colonoscopy
have been set by a working party of the Ministry of Health,
and it is expected that public hospital endoscopy units will
apply and adhere to these criteria in triaging referrals for
colonoscopy (Supplementary materials).® No such national

criteria exist for gastroscopy, but Hutt Valley DHB utilizes its
own, locally agreed, criteria (Supplementary materials [Hutt

Valley DHB Gastroscopy Access Guidelines]). From these
national and local criteria, triage algorithms for gastroscopy
and colonoscopy referral were developed (Supplementary
materials [colonoscopy triage decision model]).

This study aimed to provide data that would inform the
design of a nurse triage service in endoscopy, determining
the proportion of referrals that could be triaged by a nurse
and the inter-rater reliability using a triage algorithm based
on nationally and locally agreed triage criteria.

Materials and methods

This was a single-center prospective study. Hutt Hospital
Endoscopy Department is a secondary care, university-affil-
iated endoscopy unit. A convenience sample of consecutive
referrals to the department during a 4-month study period

was chosen. Undifferentiated referrals to the department
were assessed, including referrals for consultation rather than
endoscopy. These referrals were included in order to assess
the proportion of total referrals to the department amenable
to nurse triage.

All referrals to the department were processed via a cen-
tral electronic system; this system combines both referrals
conveyed to the hospital by electronic means and scanned
copies of paper referrals. All referrals were triaged by a
consultant gastroenterologist using national and local tri-
age criteria. The national criteria are published by the New
Zealand Ministry of Health and are a consensus statement
developed by a working party of the Ministry.® The local
triage criteria for gastroscopy were developed by clinicians
at the Hutt Hospital. The triaging gastroenterologist applies
these criteria to the referral whenever the information pro-
vided allows. However, they may make decisions based on
their professional experience and knowledge where the refer-
ral falls outside these criteria. The patients were managed
according to the recommendation of the gastroenterologist’s
triage assessment as they usually would be.

Copies of the referral information were anonymized by
administrative staff not involved in the study and then given
to two endoscopy nurses. Each nurse was experienced in
endoscopy, having >5 years experience working in endos-
copy, but were not nurse endoscopists. They were asked to
independently apply a clearly defined triage algorithm (Sup-
plementary materials [colonoscopy triage decision model])

based on the national colonoscopy referral criteria and the
local gastroscopy referral criteria. This triage algorithm was
developed by a gastroenterologist experienced in triage who
applied the existing referral criteria already in use into simple
decision algorithms, one for colonoscopy and another for
gastroscopy. The nurses had been provided with familiariza-
tion training for the use of the algorithm but had not been
given any other formal training in triage. They were asked to
provide a triage assessment for each referral only when the
referral information and the algorithm permitted it. Where
triage to endoscopy was not possible, a code of “unable to be
triaged to endoscopy” was given. Each clinician was blinded
to the triage category applied by the other clinicians.

Any referral could potentially be triaged to colonoscopy,
gastroscopy, both colonoscopy and gastroscopy, or “unable to
be triaged to endoscopy”. For colonoscopy, the triage priority
could be A (most urgent, endoscopy to be performed with 2
weeks) or AB (least urgent, endoscopy within 6 weeks). For
gastroscopy a further, lower priority, triage category of B was
available (endoscopy outside of 6 weeks).
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A panel of one gastroenterologist and one senior nurse
working together, each of whom had >5 years experience
in triage decision making for endoscopy, provided adjudi-
cation with reference to the existing referral criteria and
the triage algorithm developed for use by the nurses. This
panel was blinded to the triage category given by the study
clinicians. The panel did not consider cases where all three
clinicians agreed on the triage category (or inability to
triage to endoscopy) but did give a triage decision for all
remaining cases.

The protocol met the definition of a minimal risk obser-
vational study involving only anonymized health information
and as such was exempt from review as per the New Zealand
Health and Disability Ethics Committee’s standard operating
procedures. '

Statistical methods

The inter-rater agreement between the two nurses and the
gastroenterologist was measured by Cohen’s kappa coeffi-
cient as was the inter-rater reliability between the individual
clinicians and the adjudication panel in those cases where
the three clinicians did not assign identical triage codes. The
proportion of patients for whom the nurses were able to assign
a triage category was also recorded.

All data were entered in an Excel spreadsheet (Micro-
soft Corporation, Richmond, WA, USA) and analyzed with
SPSS (version 23; IBM Corporation, Armonk, NY, USA).
We used Cohen’s kappa statistic to measure the agreement
between pairs of assessors. This statistic takes into effect the
percentages of agreement that would be expected by chance.
Possible values for the kappa statistic are from —1 to 1, with
1=perfect agreement, O=completely random agreement and
—l=perfect disagreement. Based on the study of Landis and
Koch,we can interpret values between 0.0 and 0.2 to indicate
slight agreement, 0.21 and 0.40 to indicate fair agreement,
0.41 and 0.60 to indicate moderate agreement, 0.61 and 0.80
to indicate substantial agreement and 0.81 and 1.0 to indicate
almost perfect/perfect agreement.’

No preexisting data were available to guide sample size
assessment, and a convenience sample of 105 referrals was
taken.

Results

A total of 105 consecutive referrals triaged in the department
between January 30, 2015 and April 17, 2015 were consid-
ered. Of these unselected referrals, the gastroenterologist was
able to triage 64 (61%) to endoscopy, Nurse A was able to
triage 54 (51%), and Nurse B was able to triage 44 (42%).

In 38 (36%) cases, all three agreed that the referral could not
be triaged to endoscopy.

The results for the comparisons between clinicians are
summarized in Table 1. For 40 (38%) referrals, all three
were able to assign an endoscopy triage code. For a total of
21 (20%) referrals, an endoscopy triage code was given and
there was agreement between all three clinicians.

To determine the level of agreement between clinicians
as to the triage code assigned, Cohen’s k¥ was run. The agree-
ment between the two nurses was substantial, and between the
gastroenterologist and nurses, moderate agreement was seen.

For the 46 (44%) referrals where agreement between the
three clinicians was not absolute, an adjudication panel made
up of a consultant gastroenterologist and senior endoscopy
nurse, both experienced in triage, was asked to assign a triage
category where possible or state if they believed it was not
possible to triage to endoscopy. They were asked to make a
consensus decision based on their experience and by refer-
ring directly to the local and national triage criteria and the
triage algorithm used by the nurses.

Regarding the triage code assigned, moderate agreement
was seen between the nurses and this adjudication panel.
However, there was only slight agreement between the adju-
dication panel and the gastroenterologist.

Discussion
Our study is the first to demonstrate that nurse triage of
undifferentiated gastroenterology referrals using a decision
algorithm is feasible. Of all undifferentiated referrals, our
study nurses were able to apply an endoscopy triage code to
between 42% and 51% of referrals. This was compared to
61% of referrals being able to be triaged to endoscopy by
our gastroenterologist.

This approach could lend itself to computer-assisted
triage in the future. However, the organizational changes
needed to achieve such a system are some way off in our

Table | Kappa values for inter-rater agreement according to the
triage code assigned

Comparison Kappa values  P-value
for triage
code assigned
Nurse A vs Nurse B (n=105) 0.645° P<0.0005
Nurse A vs gastroenterologist (n=105) 0.589° P<0.0005
Nurse B vs gastroenterologist (n=105) 0.437° P<0.0005
Nurse A vs adjudication (n=46) 0.423° P<0.0005
Nurse B vs adjudication (n=46) 0.464° P<0.0005
Gastroenterologist vs adjudication (n=46) 0.099° P=0.010

Notes: *Substantial, ®moderate and Sslight agreement. n, sample size for the
comparison.
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setting. Referrals come from multiple sources and are of
varying complexity, completeness and quality. Currently,
our systems rely on a human being to interpret and assign a
triage category to referrals.

This study was limited by the lack of a gold standard
against which to compare clinicians. Such a study could be
conducted using “test” referrals written specifically to assess
the accuracy of the clinician performing triage. This approach
would also allow an analysis regarding the types of referral
where triage clinicians performed well and not so well. We
elected to use real-life sequential referrals as we were inter-
ested in the proportion of referrals a nurse would be able to
triage to endoscopy in our service and the accuracy of triage.
This study is unlikely to be applicable in diverse clinical situa-
tions because of differences between triage recommendations
and service organization. However, it does demonstrate the
principal that nurses can triage a substantial proportion of
unselected gastroenterology referrals to endoscopy.

It is possible that the accuracy of triage and the proportion
of referrals able to be triaged by nurses could be improved by
more formal training. However, we wished to test a pragmatic
approach where registered nurses working in endoscopy, who
were not nurse endoscopists, could be asked to perform triage
tasks with limited training and a robust decision algorithm.

In different countries, the cost-benefit of this approach
would vary depending on relative remuneration. We did not
conduct a time in motion study to show the relative time effi-
ciency of the clinicians, and for this reason, no cost-benefit
analysis was undertaken. Further studies of this approach
should be designed to address this point.

Conclusion

This study confirms that triage is a highly user-dependent
activity but supports the hypothesis that standardizing the
triage approach and delegating it to expert endoscopy nurses
could reduce the triage workload for the triaging endoscopist
while maintaining the quality and consistency of triage deci-
sion making. Nurse triage using a decision algorithm devel-
oped from local and national guidelines can approximate
decision making by an experienced clinician using the same
guidelines in clinical practice. Any triage strategy should
involve multiple checks and balances and might benefit from
application of formal decision tools.

Contribution of this article
What is already known about the topic?

e Nurse triage is reliable and effective in ED triage and
primary care.

e Triage of endoscopy referrals is resource intensive and a
potential source of clinical risk.

What this paper adds?

e This paper shows that nurses can reliably triage undif-
ferentiated gastroenterology referrals to endoscopy with
substantial agreement between nurses and moderate
agreement with an experienced triage gastroenterologist
and an adjudication panel.
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