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A B S T R A C T

Background

In many countries emergency departments (EDs) are facing an increase in demand for services, long waits, and severe crowding. One

response to mitigate overcrowding has been to provide primary care services alongside or within hospital EDs for patients with non-

urgent problems. However, it is unknown how this impacts the quality of patient care and the utilisation of hospital resources, or if it

is cost-effective. This is the first update of the original Cochrane Review published in 2012.

Objectives

To assess the effects of locating primary care professionals in hospital EDs to provide care for patients with non-urgent health problems,

compared with care provided by regularly scheduled emergency physicians (EPs).

Search methods

We searched the Cochrane Central Register of Controlled Trials (the Cochrane Library; 2017, Issue 4), MEDLINE, Embase, CINAHL,

PsycINFO, and King’s Fund, from inception until 10 May 2017. We searched ClinicalTrials.gov and the WHO ICTRP for registered

clinical trials, and screened reference lists of included papers and relevant systematic reviews.

Selection criteria

Randomised trials, non-randomised trials, controlled before-after studies, and interrupted time series studies that evaluated the effec-

tiveness of introducing primary care professionals to hospital EDs attending to patients with non-urgent conditions, as compared to

the care provided by regularly scheduled EPs.

Data collection and analysis

We used standard methodological procedures expected by Cochrane.
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Main results

We identified four trials (one randomised trial and three non-randomised trials), one of which is newly identified in this update,

involving a total of 11,463 patients, 16 general practitioners (GPs), 9 emergency nurse practitioners (NPs), and 69 EPs. These studies

evaluated the effects of introducing GPs or emergency NPs to provide care to patients with non-urgent problems in the ED, as compared

to EPs for outcomes such as resource use. The studies were conducted in Ireland, the UK, and Australia, and had an overall high or

unclear risk of bias. The outcomes investigated were similar across studies, and there was considerable variation in the triage system

used, the level of expertise and experience of the medical practitioners, and type of hospital (urban teaching, suburban community

hospital). Main sources of funding were national or regional health authorities and a medical research funding body.

There was high heterogeneity across studies, which precluded pooling data. It is uncertain whether the intervention reduces time from

arrival to clinical assessment and treatment or total length of ED stay (1 study; 260 participants), admissions to hospital, diagnostic

tests, treatments given, or consultations or referrals to hospital-based specialist (3 studies; 11,203 participants), as well as costs (2 studies;

9325 participants), as we assessed the evidence as being of very low-certainty for all outcomes.

No data were reported on adverse events (such as ED returns and mortality).

Authors’ conclusions

We assessed the evidence from the four included studies as of very low-certainty overall, as the results are inconsistent and safety has

not been examined. The evidence is insufficient to draw conclusions for practice or policy regarding the effectiveness and safety of care

provided to non-urgent patients by GPs and NPs versus EPs in the ED to mitigate problems of overcrowding, wait times, and patient

flow.

P L A I N L A N G U A G E S U M M A R Y

Primary care professionals providing non-urgent care in hospital emergency departments

What is the aim of this review?

The aim of this Cochrane Review was to find out whether placing primary care professionals, such as general practitioners, in the

hospital emergency department (ED) to provide care for patients with non-urgent health problems can decrease resource use and costs.

We searched for and analysed published and unpublished studies and found four relevant studies. This is the first update of a previously

published Cochrane Review.

Key messages

We cannot be sure whether placing primary care professionals in the ED to provide care for patients with non-urgent problems is as

effective or safe as regularly scheduled emergency physician care, as we found little evidence with inconsistent results, which we assessed

as of very low certainty. Safety has not been examined.

What was studied in the review?

In many countries, EDs are under a lot of pressure due to high patient attendance, resulting in long waits. One way of solving this

problem may be to place primary care professionals in EDs to provide care for patients who do not have problems assessed as urgent

at arrival. It has been suggested that this would make emergency physicians more available to provide care to more serious cases, thus

decreasing resource use and costs.

What are the main results of the review?

This review included one randomised and three non-randomised studies, involving a total of 11,463 patients, 16 general practitioners,

nine emergency nurse practitioners, and 69 emergency physicians. Studies were conducted in Ireland, the UK, and Australia, with

money given by national or regional health authorities and a medical research funding body. We could not combine the results due

to differences among the studies. Because the evidence we found was of very low certainty, we cannot be certain if the intervention

makes any difference to waiting times or total length of ED stay (1 study; 260 participants), admissions to hospital, diagnostic tests,

treatments given, consultations or referrals to hospital-based specialists (3 studies; 11,203 participants), as well as costs (2 studies; 9325

participants). None of the included studies provided data on adverse events.

How up-to-date is this review?
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We searched for studies published up to May 2017.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Primary care professionals compared with ordinary emergency department physicians for patients with minor injuries and illnesses who attend hospital emergency

departments

Patient or population: pat ients with minor injuries and illnesses

Settings: hospital emergency departments (Ireland, UK, Australia)

Intervention: primary care professionals

Comparison: ordinary emergency department physicians

Outcomes Relative effect No. of participants

(studies)

Certainty of the evidence

(GRADE)

Comments

Time from arrival to clinical as-

sessment and treatment

MD 2.1 minutes (95%CI -4.9 to 9.

2)

260

(1 study)

⊕©©©1,2

very low

Expressed in minutes

Follow-up not reported.

Total length of ED stay MD -3.2 minutes (95% CI -20.2 to

13.8)

260

(1 study)

⊕©©©1,2

very low

Expressed in minutes

Follow-up not reported.

Admission to hospital RR ranged f rom 0.33 to 1.11 11,203

(3 studies)

⊕©©©

very low3,4,5

Percentage of pat ients admitted to

hospital f rom ED

Follow-up: 7 to 15 months

Diagnostic tests RR ranged f rom 0.35 to 0.96

(laboratory invest igat ions)

RR ranged f rom 0.47 to 1.07

(imaging results)

11,203

(3 studies)

⊕©©©

very low1,4,5

Percentage of pat ients for whom

any blood invest igat ion or imaging

results were ordered

Follow-up: 7 to 15 months

Treatments given RR ranged f rom 0.95 to 1.45

(any prescript ion)

11,203

(3 studies)

⊕©©©

very low1,4,5

Percentage of pat ients given medi-

cat ion or prescript ion

Follow-up: 7 to 15 months

Consultations or referrals to hos-

pital-based specialists

RR ranged f rom 0.5 to 1.21 11,203

(3 studies)

⊕©©©

very low3,4,5

Percentage of pat ients referred to

consultants

Follow-up: 7 to 15 months

In Dale 1995, pat ients referred to

on-call teams were excluded.
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Costs Cost reduct ion associated with

the intervent ion ranged f rom GBP

60,876 to IEP 95,125

9325

(2 studies)

⊕©©©4,6

very low

Cost in GBP excludes hospital ad-

missions; it is unclear whether cost

in IEP includes or excludes hospital

admissions

Adverse events - - - We did not f ind any study report ing

on adverse events.

CI: conf idence interval; ED: emergency department; MD: mean dif ference; RR: risk rat io

GRADE Working Group grades of evidence

High certainty: We are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.

Moderate certainty: We are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is

substant ially dif f erent.

Low certainty: Our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.

Very low certainty: We have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1We downgraded the evidence due to indirectness.
2We downgraded the evidence two points due to very serious imprecision (very wide conf idence intervals including null-ef fect

and appreciable benef it or harm).
3We downgraded the evidence due to imprecision (wide conf idence intervals including null-ef fect and appreciable benef it or

harm).
4We downgraded the evidence due to trial design (cross-over of physicians in primary care sessions in Dale 1995 and

predictable allocat ion of pat ients to either emergency physicians or general pract it ioners in Murphy 1996 and Gibney 1999).
5We downgraded the evidence due to inconsistency.
6We downgraded the evidence due to risk of bias.
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B A C K G R O U N D

Description of the condition

Emergency departments (EDs) are designed to provide “rapid,

high quality, continuously accessible, unscheduled care” for a wide

range of acute illnesses and injuries (Ieraci 2000). Many large-vol-

ume and urban hospitals in high-income countries now face rising

costs and a crisis in ED overcrowding, a situation in which the de-

mand for services cannot be met in a timely fashion. The cause of

ED overcrowding is multifactorial, and can be broken down into

input, throughput, and output factors (Asplin 2003). Input fac-

tors are those that affect the demand for ED services; throughput

factors involve within-ED management and determine patients’

length of ED stay; and output factors involve the efficiency with

which patients are discharged or transferred out of the ED for

continuing care elsewhere (Asplin 2003).

One of the many possible explanations for overcrowding is the

use of EDs for conditions triaged as non-urgent, an input factor

that contributes to increased demand for ED services. Use of the

ED for non-urgent problems that could be cared for in other set-

tings has been described since the 1970s (Lees 1976), and is of-

ten labelled by health professionals as ’inappropriate use’ (Liggins

1993). The term ’inappropriate use’ is complicated by different

definitions in the literature and by the fact that even patients with

non-urgent triage can require advanced imaging, consultations,

and hospitalisations (Dong 2007). Inappropriate ED use can re-

sult in increased health service costs, contribute to overcrowding,

and compromise care for true emergencies (Derlet 2000; Jepson

2001; Siddiqui 2002). Inappropriate ED use may also lead to sub-

optimal care of non-urgent cases, which are managed hastily and

without the benefit of comprehensive, continuous care that could

be received in a primary care setting (Carret 2009). The introduc-

tion of general practitioners (GPs) and nurse practitioners (NPs)

may provide more comprehensive and cost- and resource-effective

care for patients with non-urgent problems in the ED. General

practitioners and NPs may also reduce wait times and patient’s

length of ED stay (by seeing non-urgent patients quickly and liber-

ating emergency physicians (EPs) to see patients with more urgent

problems), thus addressing some throughput and output factors

that contribute to overcrowding.

It has been reported that between 6.7% and 89% of ED visits

are for non-urgent problems that could have been looked after in

less specialised settings (Carret 2009; Lowy 1994; Murphy 1998;

Thompson 2013). This large variation can be explained by a num-

ber of factors. First, there is a lack of consistency in the definition

of ‘inappropriate use’ (Murphy 1998). Studies may use one or

some combination of the following criteria to define inappropri-

ate ED use: number of hours’ wait without risk of death; need for

tests or treatment; need for hospitalisations; possibility of treat-

ment at other levels of care; hours of observation required; or self

perceived urgency (Carret 2009). Second, different triage tools are

used across the world, and definitions of non-urgent triage also

vary. Other reasons for the large variation in reported inappro-

priate use include regional differences in health services, sample

population demographics, and the use of different professional

groups to determine appropriate use. Inappropriate ED use has

been shown to vary across age groups, time of day and day of week,

type of disease, region, and socioeconomic status (Bezzina 2005;

Carret 2009).

Description of the intervention

Research suggests that patients behave rationally, believing that

emergency care is appropriate based on their perception of ill-

ness severity, health service availability, and ease of accessibility

(Burns 2017; Carret 2009; Parboosingh 1987; Rieffe 1999; Walsh

1995). Moreover, many patients attempt to obtain care in other

settings only to end up in the ED after referral there, through

advice from others, or lack of access to other timely health care.

One response to inappropriate ED use has thus been to provide

primary care and community services to which patients can be

directed alongside or within hospital EDs. An unpublished report

estimates that approximately half of UK hospitals have primary

care staff operating within or alongside the ED (Carson 2010).

These interventions reflect a trend toward the provision of more

comprehensive services in the hospital ED, and aim to provide

appropriate services for patients with non-urgent problems. The

co-location of a primary care out-of-hours facility in every ED is

a joint recommendation by the College of Emergency Medicine,

the Royal College of Physicians, the Royal College of Surgeons,

the Royal College of Paediatrics and Child Health, and the NHS

Confederation (College of Emergency Medicine 2014).

How the intervention might work

There are different models by which primary care can be intro-

duced to the ED, including primary care services (Carson 2010):

• within the ED, whereby patients enter the ED and are

triaged into separate streams (broadly speaking urgent versus

non-urgent); the non-urgent stream is staffed by primary care

practitioners;

• alongside the ED, whereby primary care is available on-

site, next to the ED, and patients either self select or are

redirected from the ED towards the primary care service;

• at the front of the ED screening or filtering patients,

whereby primary care practitioners are involved in the triage of

patients presenting to the ED and may also use the see-and-treat

model of care for non-urgent cases or redirect non-urgent

patients;

• fully integrated and providing care jointly with ED staff on

the full range of primary care and higher acuity emergency cases.

This review focussed on the first two models.
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If GPs and NPs provide more efficient and less resource-intense

care than their EP colleagues when managing non-urgent prob-

lems, ED time and resources might be more efficiently targeted

towards urgent and potentially life-threatening cases.

Why it is important to do this review

Overcrowding in EDs occurs throughout the world, and factors

associated with crowding vary widely based on country, region, and

health systems. The introduction of primary care services within or

alongside hospital EDs is one response to this problem; however, it

is not known if this intervention results in better care for patients

with non-urgent problems, if it liberates hospital and ED resources

to provide better care for more urgent medical problems, if it is a

safe strategy, or if it is cost-effective.

A report commissioned by the UK Department of Health in 2009

examined the impact of introducing primary care services to the

ED and concluded that “there is a paucity of evidence on which to

base policy and local system design” (Carson 2010). This review

strove to establish and identify gaps in the current evidence base

for interventions that have introduced primary care professionals

into the ED. This is the first update of the original Cochrane

Review (Khangura 2012).

O B J E C T I V E S

To assess the effects of locating primary care professionals in hospi-

tal EDs to provide care for patients with non-urgent health prob-

lems, compared with care provided by regularly scheduled EPs.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered individual and cluster randomised trials (RTs),

non-randomised trials, controlled before-after studies (CBA), and

interrupted time series (ITS), which met the quality criteria used

by the Cochrane Effective Practice and Organisation of Care

(EPOC) Group (EPOC 2017a). Controlled before-after studies

studies were eligible if (1) the pre- and postintervention periods

were the same in both groups, and (2) if they included a mini-

mum of two intervention and two control sites. We considered

ITS studies that reported a clearly defined time point for the in-

tervention and a minimum of three data points both before and

after the intervention.

We decided to also include studies that evaluated resource use

and cost and that were either conducted concurrently to, or based

upon data from, effectiveness studies that met the eligibility criteria

above.

Types of participants

1. Patients who present to hospital EDs with illness or injury

conditions suitable for primary care. Primary care-suitable

problems are those that are non-urgent, self referred, and

unlikely to require admission (Bezzina 2005). Furthermore,

these problems do not require the specialised services of an ED,

such as resuscitative facilities, urgent intervention, rapid and/or

complex diagnostic work-up and could be equally managed in an

outpatient primary care setting (Bezzina 2005). Given that what

is ‘primary care suitable’ may vary by region, we used the

definitions applied in individual studies. We excluded studies

comparing triage nurse ordering (Rowe 2011), nurse

practitioners for specific problems, or triage liaison physicians to

standard care for patients with non-urgent problems suitable for

primary care (Holroyd 2007; Rowe 2011).

2. Primary care professionals working in hospital EDs.

Primary care refers to the health services and health professionals

that are the patient’s first point of contact; thus defined it can

include GPs, NPs, EPs, optometrists, and dentists. In the context

of this review, primary care professionals include any licensed

member of an accredited health specialty who normally works in

a non-specialised, outpatient setting to provide continuous

“comprehensive care in the sense that only rare or unusual

manifestations of ill health are referred elsewhere, and

coordination of care such that all facets of care (wherever

received) are integrated“ (Starfield 1994; Starfield 2001).

3. Hospital physicians, including residents, senior house

officers (SHOs), hospital interns, registrars and consultants

(attendings), who work primarily in emergency medicine.

We excluded studies involving dentists and optometrists.

Types of interventions

We included interventions in hospital EDs in which patients who

presented with non-urgent problems were cared for by primary

care professionals instead of regularly scheduled EPs. The control

group received standard ED care from assigned EPs.

We included all interventions for analysis independent of vari-

ations in the type of primary care professional, time of day the

patients presented to the ED, or triage criteria used to determine

‘non-urgent problems’.

A variant of the intervention is where primary care services (e.g.

out-of-hours GP services) have been established alongside, but

not within, a hospital ED. We included these interventions if the

newly introduced primary care service and existing hospital ED

worked co-operatively to provide care.

We excluded interventions:

7Primary care professionals providing non-urgent care in hospital emergency departments (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



• at non-hospital urgent-care centres;

• in EDs that employed primary care professionals prior to

the intervention;

• which diverted patients into ’fast track’ areas of the ED;

• where primary care professionals triaged patients in the ED;

and

• where primary care professionals cared for both urgent and

non-urgent patients alongside EPs.

Types of outcome measures

Main outcomes

1. Time from arrival to clinical assessment and treatment for:

i) patients with non-urgent problems;

ii) patients with urgent problems.

2. Total length of ED stay (from time of triage/registration to

time of admission or discharge)

3. Admission to hospital

Other outcomes

1. Diagnostic tests (overall number, cost)

2. Treatments (e.g. counselling, prescriptions, procedures)

3. Consultations or referrals to hospital-based specialists

4. Arrangement of follow-up care

5. Subsequent utilisation of primary care/re-attendance to the

ED

6. Patient education for self management or appropriate

service use

7. Cost comparison of:

i) diagnostic tests/investigations;

ii) treatment;

iii) referrals.

8. Health outcomes:

i) mortality;

ii) self reported health status;

iii) adverse events (return visits to the ED or

readmissions).

Search methods for identification of studies

Electronic searches

We searched the following electronic databases on 10 May 2017:

• Cochrane Central Register of Controlled Trials

(CENTRAL; 2017, Issue 4) in the Cochrane Library;

• MEDLINE Ovid (including Epub Ahead of Print, In-

Process & Other Non-Indexed Citations and Versions) (1946

onwards);

• Embase Ovid (1974 to 10 May 2017);

• CINAHL EBSCO (Cumulative Index to Nursing and

Allied Health Literature; 1980 onwards);

• PsycINFO Ovid (1967 to May Week 1 2017);

• Science Citation Index (Web of Knowledge) (citation

search for included studies only conducted 11 January 2016).

In addition, we searched:

• NHS Economic Evaluation Database (NEED) (

www.crd.york.ac.uk/crdweb/);

• King’s Fund Library Database (kingsfund.koha-ptfs.eu/).

Search strategies are comprised of keywords and controlled vo-

cabulary terms. We applied no language or time limits. Develop-

ment of the final search strategy was done with the assistance of

the EPOC Information Specialist. We included studies regardless

of publication status or language of publication. Detailed search

strategies are included in Appendix 1.

Searching other resources

We searched the following clinical trials registries on 10 May 2017:

• World Health Organization International Clinical Trials

Registry Platform (WHO ICTRP) (www.who.int/ictrp/en/);

• ClinicalTrials.gov, US National Institutes of Health (

clinicaltrials.gov).

One review author (DGB) searched the reference lists of included

studies and relevant systematic reviews.

Data collection and analysis

Selection of studies

One review author (DGB) downloaded all titles and abstracts re-

trieved by the electronic searches to Covidence reference manage-

ment platform (Covidence 2018), removing duplicates and ex-

cluding studies that clearly did not meet the inclusion criteria.

One review author (DGB) examined the remaining references and

obtained the full text of relevant references. Two review authors

(DGB and JKK) independently assessed the eligibility of the full-

text studies. Any disagreements were resolved by discussion.

Data extraction and management

Two review authors (JKK and DGB) independently undertook

data extraction using a modified version of the EPOC data extrac-

tion form (Appendix 2) (EPOC 2017b). We extracted the follow-

ing study characteristics.

1. Methods: study design, number of study centres and

location, study setting, withdrawals, date of study, follow-up.

2. Participants: number, mean age, age range, sex, severity of

condition, diagnostic criteria, inclusion criteria, exclusion

criteria, other relevant characteristics.
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3. Interventions: intervention components, comparison,

fidelity assessment.

4. Outcomes: main and other outcomes specified and

collected, time points reported.

5. Notes: funding for trial, notable conflicts of interest of trial

authors, ethical approval.

Any disagreements were resolved by discussion between review

authors.

Assessment of risk of bias in included studies

Two review authors (JKK and DGB) assessed eligible studies for

their risk of bias, in accordance with the Cochrane Handbook for
Systematic Reviews of Interventions, Higgins 2011, and the EPOC

Risk of Bias Criteria for non-randomised studies (EPOC 2017c),

which included:

1. sequence generation;

2. concealment of allocation;

3. similar baseline outcome measurements;

4. similar baseline characteristics (for providers and patients);

5. incomplete outcome data;

6. blinding of participants, personnel, and outcome assessors;

7. selective reporting of outcomes;

8. protection against contamination; and

9. other sources of bias.

We classified individual studies by risk of bias for each of these

criteria as low, unclear, or high risk of bias. Any disagreements

were resolved by discussion. Since we identified four studies, we

did not assess whether variations in the certainty of the evidence

could explain differences in study results.

Measures of treatment effect

We reported postintervention risk ratios (RR) or mean difference

(MD) for intervention versus control groups with associated 95%

confidence intervals (CI). Postintervention RR were based on raw

number of events, adjusted or variable depending on how they

were reported. No pre-intervention data were reported in the in-

cluded studies. We were not able to combine data due to high

levels of statistical heterogeneity, explained by a variety of study

designs, interventions, and outcomes. Data are presented in forest

plots without a summary estimate, and as a narrative summary.

Unit of analysis issues

We noted that the unit of analysis across all four included studies

was the patients. In one study (Dale 1995), the unit of analysis

(patients) did not correspond with the unit of allocation (type of

physician). A correct analysis for this study adjusting for the unit of

allocation would have reduced the precision of the study estimate

(larger 95% CI); in the context of a meta-analysis, this would have

reduced the weight given to this study. As we attempted no pooling

due to the heterogeneity observed, we decided not to attempt any

further adjustment (which would have been based on assumptions

of group correlation, as no data on this were reported in the study).

We did not identify any ITS designs.

Assessment of heterogeneity

We assessed statistical heterogeneity using I2 and Chi2 tests. Given

the limited number of included studies, we did not further explore

quantitative assessment for potential sources of heterogeneity. We

provided a qualitative assessment of potential sources of hetero-

geneity in the Discussion.

Data synthesis

High heterogeneity precluded pooling data for outcomes (I2 >=

85%). We have presented the main findings of this review as for-

est plots without summary estimates. We calculated and reported

findings for each outcome as RRs. We could not calculate the

relative percent change as planned, as no pre-intervention data

were available. We used Review Manager 5 for all data analyses

(RevMan 2011).

’Summary of findings’ table and GRADE

Two review authors (JKK and DGB) independently assessed the

certainty of the evidence as high, moderate, low, or very low us-

ing the five GRADE considerations (risk of bias, consistency of

effect, imprecision, indirectness, and publication bias) for each of

the following outcomes: time from arrival to clinical assessment

and treatment, length of ED stay, admission to hospital, consul-

tations or referrals to hospital-based specialists, diagnostic tests,

treatments given, cost, and adverse events (Guyatt 2008). We used

the methods and recommendations described in Section 8.5 and

Chapter 12 of the Cochrane Handbook for Systematic Reviews of in-
terventions (Higgins 2011), the EPOC worksheets (EPOC2017d),

and employed GRADEpro software (GRADEpro GDT). We re-

solved disagreements on certainty ratings by discussion and pro-

vided justification for decisions to down- or upgrade the ratings

using footnotes in the table and made comments to aid readers’

understanding of the review where necessary. We used plain lan-

guage statements to report these findings in the review (EPOC

2017e). We created a ’Summary of findings’ table for the main

intervention comparison. We have presented the MD or range of

the RR for each outcome across included studies, along with their

95% CI, in the ’Summary of findings’ table instead of summary

estimates.

Subgroup analysis and investigation of heterogeneity

We had planned the following subgroup analyses, but were unable

to perform them due to insufficient data:

• patients’ socioeconomic status;

• level of primary care health professional training (years in

practice or stage of training);
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• healthcare systems; and

• patients’ age (0 to 18, 18 to 65, > 65).

Sensitivity analysis

We had planned to conduct sensitivity analyses (using random-

effects versus fixed-effect model and study quality); however, as we

identified only four studies with high heterogeneity for inclusion,

we did not pursue this.

R E S U L T S

Description of studies

See Characteristics of included studies table and Characteristics of

excluded studies table.

Results of the search

Bibliographic searches retrieved 4678 records, and screening ref-

erences of relevant systematic reviews retrieved 16 additional ref-

erences. Of these 4694 unique references, we short-listed 124 for

full-text screening, of which 14 were further assessed. We found

one eligible study for this update (Jennings 2015), which we

added to the three studies identified by the previous version of

the review (Khangura 2012). The review includes one randomised

trial, Jennings 2015, and three non-randomised trials (Dale 1995;

Gibney 1999; Murphy 1996). See the flow diagram detailing the

search results in Figure 1.
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Figure 1. Study flow diagram.

Included studies

We identified four studies for inclusion in the review. The three

non-randomised studies evaluated the effectiveness of introduc-

ing GPs into the ED to provide care for patients with “non-ur-

gent” problems (Dale 1995; Gibney 1999; Murphy 1996). Gen-

eral practitioners working in the ED were supernumerary to the

regularly scheduled EPs. These three studies were conducted in

Ireland and the UK, where EPs are salaried. The randomised trial

assessed the effectiveness of an emergency NP service model for

patients who presented to the ED with pain but without immedi-

ately life-threatening conditions. This study was conducted in Aus-

tralia (Jennings 2015). The studies or the researchers were funded

by the Australian National Health and Medical Research Council

(Jennings 2015), the UK Department of Health (Murphy 1996),

and the King’s Fund and regional health authorities in the UK

(Dale 1995). One study did not report sources of support (Gibney

1999). We identified no studies conducted in health systems where

physicians are reimbursed on a fee-for-service basis.

All four trials were single-site (i.e. one hospital) interventions,

with study durations ranging between 7 and 15 months for three

studies; one study did not report study duration (Jennings 2015).

Study design and intervention

Three trials were classified as non-randomised because either (1)
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the allocation of patients to GPs or EPs was predictable, or (2)

there was cross-over of physicians allocated to primary care sessions

(Dale 1995; Gibney 1999; Murphy 1996). The randomised trial

was pragmatic, defined by the authors as a trial with limited control

over the environment, a flexible intervention, and a heterogeneous

sample (Jennings 2015).

Dale 1995 established three blocks of primary care sessions within

the ED, to which a GP or an EP was allocated. All patients tagged

as ’primary care suitable’ during a particular session were seen by

the same physician (either GP or EP). Murphy 1996 hired three

GPs to work two four-hour shifts each week alongside EPs, during

which non-urgent patients were allocated to either the GP or EP

according to registration time. Gibney 1999 was conducted by

the same team as Murphy 1996 and followed a similar design. In

Jennings 2015, all eligible participants were randomly allocated to

standard ED care, delivered by 17 emergency medicine registrars,

or the intervention, staffed by nine emergency NPs. Further details

can be found in the Characteristics of included studies table.

Classification of patients: triage methods and definition of

non-urgent patients

The methods to identify non-urgent patients suitable for primary

care differed across the included studies.

In Dale 1995, trained nurses triaged new attendees as either ’pri-

mary care’ or ’accident and emergency’, based on perceived need

for care, rather than diagnosis or symptoms. ’Primary care’ in-

cluded self referred, non-urgent problems that could be managed

“in an average local general practice”. Patients referred by their GP,

those requiring immediate resuscitation, or those likely to require

hospital admission were excluded.

In Murphy 1996, patients were triaged by trained nurses according

to the St James triage criteria, which classifies patients as:

1. life-threatening;

2. urgent;

3. semi-urgent; and

4. delay acceptable based on physiological criteria.

Patients in triage categories 3 and 4 were eligible for the study;

however, those who were re-attendees or who were referred by a

GP were excluded.

Gibney 1999 used an unstructured triage system executed by un-

trained receptionists who categorised patients as ’urgent’ or ’non-

urgent’. All ambulance patients were excluded from the ’non-ur-

gent’ category. Further details of the criteria used to classify pa-

tients were not reported.

In Jennings 2015, trained nurses triaged all patients presenting

to the ED using the Australasian Triage Scale (ATS), which is

an algorithm with five levels, where each level corresponds to the

clinical urgency of the patient’s symptoms and indicates the time

frame within which the patient should be seen (Jennings 2015).

All patients allocated an ATS category 2 to 5 (not immediately life-

threatening) were eligible for the study. Patients with neurovas-

cular compromise, multiple injuries, altered conscious states, and

Glasgow Coma Scale greater than 14 were excluded.

Participants and settings

Three of the studies were conducted at major urban teaching hos-

pitals in England (Dale 1995), Ireland (Murphy 1996), and Aus-

tralia (Jennings 2015). One study was conducted at a small dis-

trict hospital catering to a mixed urban-rural population in Ireland

(Gibney 1999).

The four included studies involved a total of 11,463 patients, 16

GPs, nine emergency NPs, and 69 EPs (42 senior house officers

(SHOs), 25 registrars, and two consultants). General practition-

ers’ experience varied relative to EPs across studies. In Dale 1995,

the time since registration was similar for GPs and EPs; in Murphy

1996, GPs had more experience than EPs (seven years versus six

months since registration). The level and experience of practition-

ers in Gibney 1999 was not reported. In Jennings 2015, NPs had a

maximum of four years autonomous prescribing experience, while

registrars had at least three years of postgraduate experience.

Study populations were similar with respect to age and sex in Dale

1995, Murphy 1996, and Jennings 2015 (not reported in Gibney

1999).

Outcomes

Data were not available for all of the review outcomes outlined

in our protocol, such as subsequent utilisation of primary care/re-

attendance to the ED, patient education for self management or

appropriate service use (Abi-Aad 2000). Two of the included stud-

ies reported admission to hospital (Gibney 1999; Murphy 1996),

and one trial reported total length of ED stay and waiting time

(Jennings 2015). Outcomes reported in all three non-randomised

trials were the number of patients: (a) undergoing investigations

(laboratory, electrocardiographic, and X-ray in Dale 1995; any

blood or X-ray in Murphy 1996 and Gibney 1999); (b) receiving

prescriptions; and (c) being referred (to consultants in Dale 1995;

unspecified referral in the other two papers).

Two of the four included studies provided economic evaluations

of the cost-effectiveness of introducing GPs to the ED, compared

with the current standard of care/system with regular ED staff

(Dale 1995; Murphy 1996).

Excluded studies

We excluded 20 studies (see Characteristics of excluded studies

table). The main reason for exclusion was ineligible study design (7

studies). We excluded other studies due to ineligible intervention

or participants.
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Risk of bias in included studies

The risk of bias of included studies is described in the ’Risk of

bias’ table within the Characteristics of included studies table and

summarised in Figure 2, Figure 3, and below. The main source of

bias across studies related to non-randomised methods of alloca-

tion.

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

In one of the included studies the method of sequence genera-

tion was random (Jennings 2015). We judged the remaining three

studies to have high risk of selection bias due to non-random allo-

cation. We judged two included studies to be at high risk of bias

for allocation concealment (Dale 1995; Gibney 1999), since triage

nurses were not blinded to the grade and speciality of the physician

providing care for ’non-urgent ’ patients at a particular session,

which could have affected the triage and therefore also what type

of patients the physician actually saw (i.e. more emergency-type

patients if an EP, and less so if a GP was providing the non-urgent

care). Murphy 1996 did not describe the allocation concealment,

therefore we judged the risk of bias as unclear.

Baseline outcome measures

Jennings 2015 reported baseline outcome measures that were sim-

ilar between groups and was judged to have a low risk of bias; the

remaining studies did not and therefore had an unclear risk of bias.

Baseline provider characteristics

Dale 1995, Gibney 1999, and Jennings 2015 did not report any

provider characteristics, therefore we judged the risk of bias as

unclear. Murphy 1996 reported differences in age and work ex-

perience between GPs and EPs, with GPs being older and more

experienced, resulting in a high risk of performance bias favouring

GPs regarding the number of patients seen in a given time or the

types of investigations ordered.

Baseline patient characteristics

In Dale 1995, there were differences in age, presenting complaints,

and injury-related diagnosis with type of doctor seen. Also, in

Murphy 1996 there were differences between patients seen by GPs

versus EPs for triage 3 (but not triage 4) patients. Hence, the risk

of bias due to differences in patient characteristics was high for

both of these studies.

We deemed the risk of bias for this item as unclear for Gibney 1999,

and low for Jennings 2015, as there were little or no differences

between patients.

None of the reported study outcomes adjusted for discrepancies

in baseline characteristics.

Blinding

All studies used reliable, objective measures of outcome for in-

vestigating differences in processes of care (waiting time, length

of ED stay, laboratory investigations, X-rays, prescriptions, and

admissions) between physician groups; risk of detection bias was

low for these outcomes.

However, we judged detection bias for referrals as unclear in

Murphy 1996 and Gibney 1999 due to a lack of clarity around

the definition of referrals and uncertainty as to whether physi-

cians were aware of study outcomes. We assessed Dale 1995 as

at low risk of detection bias as physicians were unaware of study

outcomes and referrals to outpatient clinics, community/general

practice clinics, on-call specialists teams and scheduled return vis-

its to the ED were all included (Dale 1997).

Three studies provided self reported patient satisfaction and health

status outcomes (Dale 1995; Jennings 2015; Murphy 1996); we

judged risk of detection bias as unclear for these outcomes. Gibney

1999 did not present any self reported outcomes.

Performance bias was low in Dale 1995, as neither GPs, EPs, nor

nurses were aware of study objectives or whether any particular

primary care session was part of the study sample. The risk of per-

formance bias for outcome assessment was also low for Jennings

2015. In Murphy 1996 and Gibney 1999 it was unclear if person-

nel were blinded to the study objectives or to the outcomes being

assessed.

Incomplete outcome data

Dale 1995, Murphy 1996, and Jennings 2015 reported missing

data (due to incomplete or missing records). The number of miss-

ing records was small relative to the overall sample size, hence we

assessed the risk of bias due to incomplete outcome data as low for

these three studies. The risk of bias due to incomplete outcome

data was unclear in Gibney 1999 because of limited reporting of

outcomes and no mention of missing data.

Selective reporting

We judged the risk of selective outcome reporting to be low in

three studies (Dale 1995; Jennings 2015; Murphy 1996), where

results for all outcomes mentioned in the methods section were

reported. Gibney 1999 was a brief report, and was judged as at

high risk for selective outcome reporting, as it is possible that the

outcome data reported in the publication did not include all the

outcomes measured in the study.

Other potential sources of bias

A potential source of bias in Dale 1995 and Murphy 1996 was the

difference in number of hours worked by GPs versus EPs. General

practitioners had limited numbers of shifts per week (range 6 to 9

hours per week across studies), while there were no restrictions on

the number of shifts or hours worked by ED staff. This difference
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in ED work hours and experience could have created a perfor-

mance bias affecting the number of patients seen, physicians’ atti-

tudes towards patients and their practice patterns when deciding

on investigations, prescriptions, referrals, or admissions.

We assessed the risk of bias in Gibney 1999 as unclear due to lack

of detailed information reported. We identified no other potential

sources of bias for Jennings 2015, which we thus assessed as at low

risk of bias.

Effects of interventions

See: Summary of findings for the main comparison Primary

care professionals compared with ordinary emergency department

physicians for patients with minor injuries and illnesses who attend

hospital emergency departments

Meta-analysis for process outcomes (diagnostic investigations, ad-

missions, and referrals) had very high statistical heterogeneity, with

I2 values greater than 85%, and these analyses were not retained.

See Summary of findings for the main comparison and Table 1

for a summary of the results.

Main outcomes

Time from arrival to clinical assessment and treatment

One study assessed time from arrival to clinical assessment and

treatment, showing little or no difference between participants al-

located to NPs or EP medical care (mean difference (MD) 2.1 min-

utes, 95% confidence interval (CI) -4.9 to 9.2) (Jennings 2015).

It is uncertain whether the intervention reduces time from arrival

to clinical assessment and treatment (1 study; 260 participants;

very low-certainty evidence).

Total length of ED stay

One study assessed total length of ED stay, showing little or no

difference between participants allocated to NPs or EP for total

length of ED stay (MD -3.2 minutes, 95% CI -20.2 to 13.8)

(Jennings 2015). It is uncertain whether the intervention reduces

total length of ED stay (1 study; 260 participants; very low-cer-

tainty evidence).

Admission to hospital

General practitioners admitted fewer non-urgent patients to hos-

pital than EPs in two studies: risk ratio (RR) 0.33 (95% CI 0.19

to 0.58) in Dale 1995; and RR 0.45 (95% CI 0.36 to 0.56) in

Murphy 1996. In Gibney 1999, there was little or no difference

between the proportion of admissions made by each type of physi-

cian (RR 1.11, 95% CI 0.70 to 1.76; Analysis 1.1) (Figure 4). It is

uncertain whether the intervention reduces admissions to hospital

(3 studies; 11,203 participants; very low-certainty evidence).

Figure 4. Forest plot of comparison: 1 Comparisons of general practitioners versus emergency physicians,

outcome: 1.1 Admissions.

Other outcomes

Diagnostic tests

Any investigations

Two studies reported the proportion of patients for whom any

investigation was ordered (see Analysis 1.2; Figure 5) (Gibney

1999; Murphy 1996). The direction of effect in the two studies

differed, with results in one study suggesting that GPs ordered

fewer investigations than regularly scheduled EPs (RR 0.76, 95%

CI 0.72 to 0.80) (Murphy 1996), and the second study reporting

little or no difference between groups (RR 1.06, 95% CI 1.00 to

1.13) (Gibney 1999).
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Figure 5. Forest plot of comparison: 1 Comparisons of general practitioners versus emergency physicians,

outcome: 1.2 All investigations.

Laboratory investigations

The results for laboratory investigations ordered (see Analysis 1.3;

Figure 6) suggest that sessional GPs, defined as GPs who work

as locum or salaried GPs, order fewer blood tests than regularly

scheduled EPs, as the direction of effect across all studies was

consistent. The size of the effect was similar in Dale 1995 (RR

0.22, 95% CI 0.14 to 0.33) and Murphy 1996 (RR 0.35, 95% CI

0.29 to 0.42). In Gibney 1999 this was less certain, as the effect

size was smaller and confidence intervals crossed the line of no

effect (RR 0.96, 95% CI 0.76 to 1.21). It is uncertain whether the

intervention reduces laboratory investigations (3 studies; 11,203

participants; very low-certainty evidence).

Figure 6. Forest plot of comparison: 1 Comparisons of general practitioners versus emergency physicians,

outcome: 1.3 Laboratory investigations.

Imaging results

The results for imaging results ordered (see Analysis 1.4; Figure 7)

showed that GPs ordered fewer X-rays than EPs in two studies (RR

0.47, 95% CI 0.41 to 0.54 in Dale 1995; and RR 0.77, 95% CI

0.72 to 0.83 in Murphy 1996); however, data from Gibney 1999

did not support this, with a RR of 1.07, 95% CI 0.99 to 1.15.

It is uncertain whether the intervention reduces the number of

X-rays ordered (3 studies; 11,203 participants; very low-certainty

evidence).
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Figure 7. Forest plot of comparison: 1 Comparisons of general practitioners versus emergency physicians,

outcome: 1.4 Imaging results.

Treatments given

Any prescription (treatments)

As illustrated in Analysis 1.5 (Figure 8), there was little or no

difference in prescribing behaviours between sessional GPs and

regularly scheduled EPs in two studies: RR 0.95 (95% CI 0.88

to 1.03) in Dale 1995; and RR 1.12 (95% CI 1.01 to 1.23) in

Gibney 1999. One study showed that GPs prescribed more than

EPs (RR 1.45, 95% CI 1.35 to 1.56) (Murphy 1996). It is uncer-

tain whether the intervention reduces treatments given (3 studies;

11,203 participants; very low-certainty evidence).

Figure 8. Forest plot of comparison: 1 Comparisons of general practitioners versus emergency physicians,

outcome: 1.5 Any prescription.

Consultations or referrals to hospital-based specialists

Two studies found that GPs made fewer referrals to hospital spe-

cialists or consultants: RR 0.50 (95% CI 0.39 to 0.63) in Dale

1995; and RR 0.66 (95% CI 0.60 to 0.73) in Murphy 1996.

Gibney 1999 reported a greater number of referrals made by GPs

than EPs (RR 1.21, 95% CI 1.09 to 1.33). See Analysis 1.6 (Figure

9). It is uncertain whether the intervention reduces consultations

or referrals to hospital-based specialists (3 studies; 11,203 partici-

pants; very low-certainty evidence).
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Figure 9. Forest plot of comparison: 1 Comparisons of general practitioners versus emergency physicians,

outcome: 1.6 Referrals.

Arrangement of follow-up care

We did not find any study reporting on arrangement of follow-up

care.

Subsequent utilisation of primary care/re-attendance to the

ED

Murphy 1996 found little or no difference in ED re-attendance

rate by patients seen by GPs versus EPs, with 17% (95% CI 15.7%

to 18.8%) of patients seen by a GP, and 18% (95% CI 16.3%

to 19.5%) of patients seen by an EP re-attending the ED for the

same problem within 30 days of index visit.

Neither Dale 1995 nor Murphy 1996 reported differences in rates

of general practice use across groups. In Murphy 1996, 25% (95%

CI 17.9% to 31.1%) of study patients seen by a GP, and 22% (95%

CI 13.7% to 30.4%) seen by an EP attended a general practice

for the same complaint within 30 days of their index ED visit.

The Dale 1995 study looked at general practice use in the 7 to 10

days following patients’ index visit and reported that 20% (95%

CI 14.9% to 25.1%), 18% (95% CI 13.3% to 22.5%), and 21%

(95% CI 10.5% to 31.7%) of patients seen by GPs, SHOs, and

registrars respectively consulted a GP or nurse practitioner in that

time.

Patient education for self management or appropriate

service use

We did not find any study reporting on patient education for self

management or appropriate service use.

Costs

Dale 1995 reported that employing GPs to attend to primary care

patients in the ED between 10 a.m. and 9 p.m. saved a total of

GBP 60,876 at 1991 costs when admission costs were excluded,

and GBP ~150,000 when the cost of admissions was included.

Murphy 1996 provided a limited cost comparison for process vari-

ables used by GPs versus regularly scheduled EPs and estimated a

total savings of IEP 95,125 by employing GPs. It is unclear whether

this included the cost of admissions. It is uncertain whether the

intervention reduces costs (2 studies; 9325 participants; very low-

certainty evidence).

Health outcomes

We did not find any study reporting on mortality or adverse events.

Only self reported outcome data on patient satisfaction and health

status were available in two of the included studies. The type of

physician seen made little or no difference for health status scores

in Dale 1995 or Murphy 1996. In Dale 1995, self reported health

status (n = 563) one week after attending the ED showed that the

proportion of patients who were ”recovered or improving“ was

85.5% of GP patients versus 85.7% of EP patients. In Murphy

1996, 83.4% of patients seen by the GP in the ED were “cured”

or “improved” compared to 87.4% of patients who saw ED staff

one month after attending the ED.

A sub-sample of patients were administered questionnaires in

Dale 1995 (N = 565) and Murphy 1996 (N = 435 with 74%

response rate). Dale 1995 reported high satisfaction ratings (>

71%) amongst the 565 people sampled, with little or no difference

across GPs, SHOs, and registrars. Murphy 1996 also reported little

or no difference in patient satisfaction between GPs or EPs.

D I S C U S S I O N

Summary of main results

This review included one randomised and three non-randomised

trials evaluating the effectiveness of employing emergency NPs,

Jennings 2015, or sessional GPs, Dale 1995, Gibney 1999,

Murphy 1996, in EDs to provide care for patients with non-ur-

gent problems. It is uncertain whether the intervention reduces

time from arrival to clinical assessment and treatment, total length

of ED stay (1 study; 260 participants), admissions to hospital,

diagnostic tests, treatments given, or consultations or referrals to

hospital-based specialist (3 studies; 11,203 participants; very low-

certainty evidence), as well as costs (2 studies; 9325 participants;

very low-certainty evidence). No data were available on mortality

or adverse events. Results were inconsistent across studies.
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Overall completeness and applicability of
evidence

The three non-randomised studies were conducted in the UK or

Ireland between 1993 and 1999, whereas the randomised trial was

conducted in Australia in 2014, which may limit the generalis-

ability of results to other countries. Data on the proportion of

non-urgent visits to the ED in these studies would be of interest,

especially given the different financial structures in the UK and

Ireland at the time the studies were conducted; these data were not

available for comparison across all three studies conducted in the

1990s, plus the Australian study was conducted several years later

and assessed the role of NPs, as opposed to GPs. In the UK’s na-

tional health system, GP and ED visits are available free of charge.

The two studies conducted in Ireland, Murphy 1996 and Gibney

1999, were undertaken at a time when the Irish health system was

a mix of public (~85%) and private, in which approximately two-

thirds of patients paid a fee for GP and ED visits (Murphy 1996).

Ireland has since adopted a publicly funded health system with the

introduction of the Health Act in 2004 (Health Act 2004). Aus-

tralia has an universal healthcare system that covers approximately

75% of GP costs and all ED costs for citizens who are covered

by Medicare. The results of this review may not be applicable in

countries with different healthcare structures.

Two major differences that make meaningful comparisons of EDs

across studies and centres challenging are variations in: (1) the

type of physicians who normally staff EDs; and (2) the triage

definitions of ’urgent’ and ’non-urgent’. In major urban centres

in many countries such as Canada and the USA, consultants in

emergency medicine provide ED coverage every hour of every day.

In contrast, the majority of the EPs in the included studies were

senior house officers and registrars, who in North America would

be considered trainee doctors and would not be categorised as

EPs. Additionally, the lack of consensus on triage categories and

definitions of non-urgent primary care-suitable problems make

meaningful comparisons across studies difficult, since patients who

classify as ’non-urgent’ at one centre may be triaged as ’urgent’ at

another.

The two largest included studies (each N > 4000) were conducted

at major urban teaching centres (Dale 1995; Murphy 1996). Their

results may not be applicable in other healthcare settings (e.g. rural

or community hospitals), which are often staffed by GPs. Patient

case-mix may also vary between healthcare settings, which could

help explain (in addition to the selection bias) why the results in

Gibney 1999, which was conducted at a community hospital, dif-

fered consistently across outcomes from the two studies conducted

at urban teaching hospitals (Dale 1995; Murphy 1996). There

was also some debate on whether the NPs recruited by Jennings

2015 would qualify as primary care professionals, as although they

catered to the primary care needs of patients who could not see

a GP due to undersupply, they were integrated in a specialised

tertiary ED setting.

Finally, the demographics of patients attending any ED are variable

across centres, reflecting local socioeconomic factors, health status,

and accessibility of primary care services. The type and number of

non-urgent problems that present to a particular centre will vary,

and the results from these studies may not be applicable at EDs

that cater to a patient population with a different set of non-urgent

problems.

Certainty of the evidence

We identified few studies, which limits the applicability of the

study findings given the wide variation in the functions of EDs

and healthcare systems. The overall strength of the evidence was

weak as assessed with the GRADE approach (Guyatt 2008), with

very low certainty of evidence for all outcomes. This was primarily

because three of the included studies were non-randomised trials,

and the only randomised trial was very small, with very serious

imprecision. We recognise that randomised trials are costly and

difficult to conduct in the busy, unpredictable setting of an ED

without encumbering ED staff or limiting patient flow; however,

innovative trial methods (e.g. cluster or step-wedge designs) are

possible alternatives. The non-randomised studies included in this

review were large (total N = 11,203) and pragmatically designed to

limit risk of bias; however, due to the loss of randomisation arising

from cross-over of physicians in Dale 1995 and the predictable

allocation of patients to EPs or GPs in Murphy 1996 and Gibney

1999, we were unable to classify them as low risk. We also down-

graded the certainty of the evidence for imprecise or inconsistent

effects, as illustrated by the high heterogeneity across studies (I2

> 86%). The high heterogeneity may have resulted from differ-

ences in study design (e.g. the method of allocation), triage crite-

ria used, healthcare systems, medical practitioner experience, out-

come measurements (e.g. laboratory investigations versus haema-

tology and biochemistry), or how events were reported. Finally,

reporting bias due to the limited information reported lowered

the certainty of evidence of one study (Gibney 1999). Combining

data for meta-analysis for each outcome was not possible because

of high heterogeneity across studies.

Potential biases in the review process

The search strategy was developed with experienced information

technologists and was designed to maximise sensitivity (detection

of relevant research) at the expense of specificity (excluding irrel-

evant research). We also handsearched conference abstracts from

emergency medicine conferences from the last three years, which

should have reduced the likelihood of missing relevant studies. Pre-

vious research in this field has demonstrated publication bias (pos-

itive results published more often than negative results), and the

authors recognise that negative results likely exist (Ospina 2006).

Another potential bias in systematic reviews is selection bias. At-

tempts were made to avoid selection bias through independent
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identification of studies for inclusion, data extraction, ’Risk of bias’

assessment, and grading by two or more review authors.

Agreements and disagreements with other
studies or reviews

Previous reviews of this topic also reported weak evidence, suggest-

ing cost-benefits of employing primary care professionals in the

ED, and conflicting evidence on resource utilisation with respect

to investigations, prescriptions issued, or referrals made (Carson

2010; Cooke 2004; Ramlakhan 2016; Roberts 1998; Turner 2015;

Winters 2009). They often included retrospective and observa-

tional study designs. None of these reviews provided a formal ’Risk

of bias’ assessment of included studies.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There are few implications for practice based on the currently

available evidence.

We found very weak evidence that the introduction of primary

care professionals to the emergency department (ED) does not

modify patients’ subsequent use of primary care or the ED.

We found very weak evidence to suggest that general practitioners

(GPs) and nurse practitioners (NPs) may use less resources to treat

non-urgent patients in the ED than emergency physicians (EPs),

and thus that employing sessional primary care providers may in-

troduce cost-savings to EDs. However, it is unclear if less resource

utilisation translates into safe care and improved outcomes for pa-

tients. The degree to which resource utilisation is influenced by

practitioners’ level of experience is also unknown, and GP or NP

experience relative to EPs varied across the four included stud-

ies. Furthermore, cost-savings will vary in individual healthcare

settings and may depend on, for example, the magnitude of the

salary difference between primary care and ED practitioners and

the relative productivity of each.

Non-urgent use of the ED has been hypothesised to contribute to

long wait times and overcrowding in the ED (Carret 2009; Derlet

2000; Jepson 2001; Liggins 1993). There is insufficient evidence

in this review for decision makers to evaluate the full impact of

employing GPs in the ED to care for non-urgent patients and

the resulting effect on wait times and overcrowding, as current

research has not addressed health outcomes and safety, which are

important considerations. Important safety outcomes for which

there is no evidence include mortality and re-attendance. Provider

satisfaction has not been examined, and introducing GPs to the

ED may not be viable if the intervention is not welcome by EPs,

or if GPs are not willing to work in ED settings. In Murphy 1996,

three GPs left the study and had to be replaced; the reasons they

left were not provided.

It may be noted that the benefit of providing primary care services

within the ED may extend beyond cost- and resource-savings, and

may be greatest in settings where access to primary care is limited

or costly for patients, or a larger proportion of ED visits are for

non-urgent problems. For example, additional benefits may arise

when primary care and emergency staff work together through the

exchange of ideas across disciplines (Chew-Graham 2004).

Implications for research

Three of the four studies included in this review were conducted

more than 15 years ago. We identified one small recent randomised

trial, although concerns regarding inappropriate ED use and over-

crowding appear frequently in the emergency literature. This likely

reflects the difficulty of designing and carrying out randomised

trials in the busy emergency setting. Factors to consider include an

unpredictable workload, that randomisation must be designed so

as not to prolong wait times, and that health system-wide changes

may have an impact on the intervention (e.g. pay-for-performance,

accountability, additional beds, time targets, etc.).

Design

Further research is needed, as evidence of resource and cost-sav-

ings in itself is insufficient for health authorities to decide whether

to employ GPs or NPs in the ED. Future studies may wish to in-

vestigate whether providing primary care in EDs generates more

demand and increases the use of EDs for non-urgent problems.

The effect on wait times, adverse effects, mortality, and patient

outcomes is extremely important and has not yet been thoroughly

studied. Additional outcomes that are important to consider in-

clude the use of evidence-based care by practitioners and patient

safety outcomes.

Future studies should maximise the number of practitioners to

reduce the effect of individual practitioners on outcomes. In addi-

tion, the methodological quality of the studies designed to evalu-

ate the intervention could be improved by: triaging patients using

a standard tool; using concealed allocation to randomise patients

to see the EP or GP (e.g. using a black box from which the pa-

tients’ charts were selected in the case of Murphy 1996 and Gibney

1999); or by randomising days of service prior to physician alloca-

tion, rather than selecting days of service post hoc (Holroyd 2007).

That way, the length of ED stay, costs, and adverse effects of the

intervention can be compared. In order to facilitate comparisons

across future studies, researchers need to reach a consensus on the

definition of ’primary care-suitable problems’ tailored to an ED.

Reporting
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Adequate reporting of the implementation of the intervention is

an additional area that requires attention to allow readers to eval-

uate the applicability of study findings to their own centres. In

addition, the lack of consensus on methods of triage across differ-

ent healthcare systems means that future studies should provide

detailed descriptions of the triage criteria and methods used.

Studies must report fidelity of the intervention in order to deter-

mine the role of non-adherence to the protocol may have on the

outcomes. For example, when the allocation to the GP is over-

ridden by staff, the reason and frequency should be documented.

In addition, when patients referred to the GP are sent back to

the regularly scheduled EP, the reasons and frequency need to be

documented. Finally, scheduling and attendance by GPs for their

shifts should be documented. The failure of an intervention may

relate as much to the fidelity of the implementation as to the in-

tervention itself.

Future studies should also aim to include descriptions of the:

• pre-intervention outcome data;

• proportion of ED attenders classified as non-urgent to

allow comparisons across studies;

• patient characteristics for all groups;

• fidelity of the implementation;

• hospital characteristics (catchment size, type (teaching or

community), location (urban or rural));

• medical provider characteristics (age, experience, level of

expertise).
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Dale 1995

Methods Design: non-randomised trial

Timeline: 1 June 1989 to 31 May 1990 (not bank holidays or first 2 weeks of August,

February)

Duration: 1 year

Triage: patients categorised by trained nurses based on perceived need for care as either

’primary care’ or ’accident and emergency’

Data collection:

Data on process and outcome variables (doctor’s use of radiology, haematology, chemi-

cal pathology and microbiology investigations, items prescribed), referral and discharge

decisions were obtained from hospital records and consultation record forms

Patient satisfaction and health status were assessed through a simple questionnaire (ad-

ministered by phone or through post) to assess (1) self reported recovery in 7 to 10

days subsequent to attending ED and (2) health-seeking behaviour during this period,

including re-attendance at ED or attendance at own GP surgery

Participants Intervention group: N = 8 GPs (11 GPs applied, 6 were appointed, 2 left during study

and were replaced)

Control group: N = 31 EPs (27 senior house officers, 3 registrars, and 1 senior registrar)

Provider characteristics: none reported

Patients: new ED attendees with ’primary care’ suitable problems

Total number of patients: N = 4641; intervention group: n = 1702 patients seen by

GPs; control group: n = 2939 patients seen by EPs

Patient characteristics:

Sex: 47.4% female

Age: 41.7% 17 to 30 years

Duration of complaints: 62.2% problems > 24 hours; 20.8% had previously seen a GP

Most common diagnoses: injury and poisoning (44.4%), musculoskeletal diseases (13.

7%), non-specific symptoms and signs (7.0%)

Patient characteristics for control and intervention groups not available

Setting:

Hospital: one, King’s College Hospital

Country: United Kingdom

Hospital characteristics (1990 figures):
Beds: n/a

Teaching hospital, inner city, ”multiethnic, socially deprived“

Yearly attendance: 70,000

Yearly re-attendance: n/a

Interventions Intervention: sessional GPs providing care for non-urgent patients in the ED

Control: regularly scheduled EPs providing care for non-urgent patients in the ED

Patients referred by GPs were excluded.

Study took place from 1 June 1989 until 31 May 1990 (48 weeks total within 12 months,

as bank holidays and the first two weeks of August and February when senior house

officers change employment were excluded)
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Dale 1995 (Continued)

Primary care sessions were established within the ED from 10-1300 h, 14-1700 h, and

18-2100 h each day, except weekends when evening sessions were not available (see

Figure 2). 1 physician (either a GP or an EP) was allocated to staff each primary care

session according to a weekly rota. All patients triaged as ’primary care suitable’ during

a particular session were seen by the same physician (a GP or an EP). Medical staff

knew patients’ triage status, but patients were unaware of their triage status or the type

of physician (GP or EP) they were seeing. Both GPs and EPs were encouraged to use a

designated consultation room for primary care sessions and were required to complete a

consultation record form for each patient seen. Physicians were unaware how this data

would be analysed

Each week, a random number table was used to select 2 to 3 daytime and 1 evening

weekday sessions and 1 daytime weekend session for inclusion in the study (see Figure 2)

. Hence 8 to 10 sessions, which included a mix of GP and EP assignments, were selected

for inclusion each week; this was done for a total of 48 weeks. Physicians were unaware

of which sessions were included in the study and what outcomes were being measured.

A total of 419 primary care sessions (215 GP- and 204 EP-staffed sessions) were selected

by stratified random sampling for inclusion in the study. Primary care sessions staffed by

an EP formed the control group

The study authors noted that there was occasional cross-over where the allocated physi-

cian did not treat primary care patients. This loss of randomisation occurred in both GP-

and EP-staffed sessions when the primary care session workload was excessive (to prevent

unacceptable wait times) or when EPs were called away to manage urgent patients or

to supervise junior physicians in the ED. The frequency and extent with which cross-

over occurred was not reported. To remedy this loss of randomisation, the study authors

regrouped patients according to the type of doctor seen and used log-linear modelling

to adjust for confounding factors in their analysis

Outcomes 1. Investigations: laboratory investigations: chemistry, haematology, microbiology;

X-rays; ECGs

2. Prescriptions

3. Referrals to: community or GP; on-call specialist team; outpatient clinic

4. ED re-attendance

5. Patient satisfaction, recovery (i.e. health status 7 to 10 days after attending the

ED) (questionnaire/survey data)

6. Costs

Notes Funding: Study authors funded by Lambeth Inner City Partnership and the King’s Fund;

SETRHA Primary Care Development provided additional funding for conducting the

study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quote: ”General practitioners and accident

and emergency medical staff were consid-

ered as two groups, and each group was al-

located two or three weekday sessions run-

ning from 1000 to 1300 and 1400 to 1700,
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Dale 1995 (Continued)

one weekday evening session from 1800 to

2100, and one weekend daytime session for

each week during the study period..

...weekly rosters stipulated a named doctor
with responsibility for primary care patients
for every three hour session“ and ”a random
sample of sessions stratified by time of day and
day of week was determined by using a table
of random numbers.
...Hence, 8-10 sessions were sampled each

week for a total of 48 weeks. The sample

of sessions allocated to accident and emer-

gency staff was the same as those described

in the accompanying paper.“

See P.1, Col.2, Para.4.

Comment: Primary care sessions selected

for inclusion in study were randomly se-

lected using a random number table, how-

ever allocation of physicians to selected ses-

sions was not random, but depended on

physician availability and scheduling. Also,

since nurses performing triage knew if a GP

or an EP was seeing the ’non-urgent’ cases,

this could affect what type of patients the

physician in charge of providing care for

the ’non-urgent’ patient group actually saw

(i.e. more emergency-type patients if an EP,

and less so if a GP)

Allocation concealment (selection bias) High risk Quote: ”Patients were unaware of their

triage status or the grade and specialty of

their doctor“. See P.1, Col.5, Para.5

Comment: While patients were unaware

of whether they were in the intervention

(GP) or control (A&E staff ) groups, this

did not provide adequate allocation con-

cealment; the type of physician providing

care for each primary care session was open

and not concealed

Importantly, triage nurses were not blinded

to the grade and speciality of the physician

in charge for providing care for ’non-ur-

gent’ patients, which could have affected

the triage and therefore also what type

of patients the physician actually saw (i.e.

more emergency-type patients if an EP, and

less so if a GP)
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Dale 1995 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote: ”Not all records were complete“ See

P.2, Col.2, Para.2

Comment: Unclear whether missing data

was predominantly from control or in-

tervention group, or approximately equal

across groups. Given binary outcomes and

large samples, proportion of missing data

probably less than effect size and low risk

of bias

Selective reporting (reporting bias) Low risk All outcomes mentioned in methods sec-

tion were reported.

Other bias High risk Quote: ”General practitioners worked ses-

sions of only three hours in accident and

emergency, compared with senior house

officers’ and registrars’ shifts of up to 11

hours. Duration of shift may affect atti-

tudes to patient care and influence the

threshold of initiating referral or investiga-

tion.“ See P.4, Col.2, Para.1

Comments: General practitioners and EPs

did not work equal numbers of hours in

ED; this imbalance in experience and num-

bers of patients seen between providers

could bias results

Baseline outcome measures similar Unclear risk No baseline measure of outcome reported.

Baseline (provider) characteristics similar Unclear risk Quote: in recruiting GPs, ”preference was

given, firstly to those who had recently

completed training (that is, general prac-

titioners registered for similar numbers of

years to the accident and emergency doc-

tors) and, secondly, to those with flexible

hours of availability“. See P.1, Col.2, Para.

3

Comment: This does not tell us what the

actual provider characteristics were, only

what was aimed for in the recruitment pro-

cess. Also, no data are presented

Baseline (patient) characteristics similar High risk Quote: ”Two variables - age and an injury

related diagnosis - were found to vary sig-

nificantly with type of doctor seen. In addi-

tion, other variables (such as diagnosis of a

mental disorder or a disease of the skin) var-

ied significantly but had small effect sizes.

“ See P.3, Col.2, Para.4, and Table VI
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Dale 1995 (Continued)

Knowledge of allocated intervention ade-

quate (Process variables)

Low risk Unclear if outcomes were assessed blindly,

but process variables (laboratory and X-ray

investigations, prescriptions, referrals, ad-

missions) were objective

Referrals were defined in the primary au-

thor’s PhD thesis as outpatient, on-call

team and hospital admissions were all

counted as referrals

Knowledge of allocated interventions ade-

quate (Patient satisfaction, health status)

Unclear risk Questionnaires were administered by stan-

dardised telephone interview or post within

7 to 10 days of patients’ index visit:

”We interviewed the patients again 7-10

days later by telephone (or sent them a

postal questionnaire if they lacked a tele-

phone) about their satisfaction with their

assessment and treatment in the depart-

ment, the extent of their recovery, and the

health care they required after attending the

department. Responses to questions of sat-

isfaction were recorded on five point Likert

scales, ranging from very satisfied to very

dissatisfied.“ See P.1, Col.2, Para.3 (Dale

1996)

Comment: Self reported data and unvali-

dated questionnaire (as per Dale thesis, no

validated questionnaires were available at

time of study). Unclear if interviewer was

blinded

Blinding of participants and personnel

(performance bias)

Low risk Quote:

”Neither the general practitioners nor the

accident and emergency doctors or nurses

were informed about the study objectives

or whether any particular session was part

of the study sample.“ See P.1, Col.2, Para.

4

”Patients were unaware of their triage status

or the grade and speciality of their doctor.

“ See P.427, Col.2, Para.5

Comments: All personnel (GPs, EPs, and

nurses) were blinded to the study objectives

and whether any particular session was part

of the study sample, and the patients were

unaware which type of doctor they were

seen by

31Primary care professionals providing non-urgent care in hospital emergency departments (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Dale 1995 (Continued)

Blinding of outcome assessment (detection

bias) (Process variables)

Low risk Quote: ”All doctors...were asked to com-

plete a consultation record form for each

patient seen...Doctors remained blind to

how data from these forms would be anal-

ysed.“ See P.2, Col.1, Para.3

Comments: Outcomes were objective, and

physicians were unaware of what data were

being collected for the study. It is unclear if

researchers knew which physician saw pa-

tients

Blinding of outcome assessment (detection

bias) (Patient satisfaction, health status)

Unclear risk Unclear if outcome assessors for patient sat-

isfaction and health status were blinded

Adequately protected against contamina-

tion

High risk Quote:

”Although the intention was that all pri-

mary care patients would be treated by the

allocated doctor, this did not always oc-

cur. Firstly, at times when the primary care

workload was excessive, other doctors were

directed by the nurse performing triage to

treat primary care patients to prevent un-

acceptably long waiting periods from oc-

curring; secondly, registrars in particular

were often interrupted from completing

primary care sessions by departmental cir-

cumstances (such as responding to patients

with urgent or life threatening needs or

providing advice or supervision to senior

house officers). Hence patients were some-

times attended by a non-allocated doctor,

both during sessions originally allocated to

a general practitioner and during those al-

located to another member of accident and

emergency staff.“ See P.2, Col.1, Para.2

”Since this breakdown of randomisation

was not always clearly documented, data

for all recorded primary care consultations

occurring during the selected sessions were

included in the sample, and data on pa-

tients were regrouped according to the type

of doctor actually seen. The loss of ran-

domisation was allowed for by including

confounding factors in the analysis of the

data.“ See P.2, Col.1, Para.2
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Gibney 1999

Methods Design: non-randomised trial

Time: March 1996 to September 1996

Duration: 7 months

Triage: patients categorised by receptionists with no formal training into ”urgent“ and

”non-urgent“

Data collection: Process data were collected from a review of written patient records

Participants Intervention group: N = 3 GPs

Control group: N = 8 EPs (1 consultant, 2 registrars, 5 senior house officers)

Provider characteristics: none reported

Patients: all ”non-urgent“ and non-ambulance patients attending the ED; ambulance

patients were excluded

Total number of patients: N = 1878; intervention group: n = 771 patients seen by GPs;

control group: n = 1107 patients seen by EPs

Patient characteristics: data no longer available

Setting:

Hospital: one, James Connolly Memorial Hospital

Country: Ireland

Hospital characteristics (1996 figures):
Beds: 336, small district hospital, urban/rural mix

Yearly attendance: 25,047

Yearly re-attendance: 8213

Interventions Intervention: sessional GPs providing care for non-urgent patients in the ED

Control: regularly scheduled EPs providing care for non-urgent patients in the ED (when

GP present at the ED)

Patients referred by GPs included.

Conducted March to September 1996 (7 months). This study was designed by the same

author-group as Murphy 1996. 3 GPs were hired by the hospital to work on a sessional

basis. The frequency and duration of GP sessions in the ED were not reported. As in

the Murphy 1996 study, non-urgent patients were allocated to either a GP or an EP

in alternating (but not random or consecutive) order according to time of registration.

Triage status did not factor into the order in which patients were seen, as only two triage

categories were used: ”urgent“ and ”non-urgent“. As in Murphy 1996, the control group

comprised non-urgent patients seen by EPs when a GP was on-site

Outcomes 1. Investigations: blood, X-ray, any

2. Referrals

3. Prescriptions

4. Admissions

Notes Funding: not reported

Risk of bias

Bias Authors’ judgement Support for judgement
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Gibney 1999 (Continued)

Random sequence generation (selection

bias)

High risk Quote: Allocation of patients ”to either GP

or A&E staff was the same as our previous

study (Murphy 1996) and was performed

according to time of registration.“ See P.1,

Col.2, Para.5

Comment: Sequence generation was non-

random; patients were seen in temporal

order, and allocation to provider was not

necessarily consecutive, depending on the

length of previous consultations

Allocation concealment (selection bias) High risk Quote: ”An unstructured receptionist-

based triage system divides all non-ambu-

lance patients into two categories: ’urgent’

and ’non-urgent’.“ See P.1, Col.2, Para.3

Comment: Patient allocation occurred as

individuals entered the study (by attending

the ED). It is unclear how physician alloca-

tion to primary care sessions was performed

It is not specified whether nurses perform-

ing triage were blinded; nurses’ knowledge

of whether a GP or an EP was working

could have affected triage and the type of

patients that physician working in primary

care sessions saw (i.e. more emergency-type

patients if an EP, and less so if a GP)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not specified in the paper

Selective reporting (reporting bias) High risk All outcomes mentioned in the text were re-

ported in the results, however the study was

designed and carried out by same author-

group as Murphy 1996, and fewer out-

comes are reported without explanation.

Other bias Unclear risk It is probable that GPs and EPs did not

work equal numbers of hours in the ED;

this imbalance between providers in expe-

rience and numbers of patients seen could

bias the results

Baseline outcome measures similar Unclear risk No baseline measure of outcome reported.

Baseline (provider) characteristics similar Unclear risk No provider characteristics reported.

Baseline (patient) characteristics similar Unclear risk Quote: ”There were no differences in

age, sex, socio-economic status, registration

with a GP or type of presenting complaint

34Primary care professionals providing non-urgent care in hospital emergency departments (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Gibney 1999 (Continued)

between patients seen by a GP or usual A&

E staff.“ See P.1, Col.2, Para.6

Comment: No data on patient characteris-

tics were reported, hence we cannot corrob-

orate that the patient groups seen by GPs or

EPs were comparable in terms of duration

of complaints, diagnoses, etc

Knowledge of allocated intervention ade-

quate (Process variables)

Low risk The outcomes are objective.

Knowledge of allocated interventions ade-

quate (Patient satisfaction, health status)

Unclear risk Not specified in the paper

Blinding of participants and personnel

(performance bias)

Unclear risk Not specified in the paper

Blinding of outcome assessment (detection

bias) (Process variables)

Unclear risk Unclear if outcomes were assessed blindly,

but process variables (laboratory and X-ray

investigations, prescriptions, admissions)

were objective

A definition of what constituted referrals in

the study was not provided; if only some

types of referrals (e.g. to on-call physicians)

were counted, this would not objectively

account for the total referrals made (e.g.

to non-physician health professionals) by

both intervention and control groups

Blinding of outcome assessment (detection

bias) (Patient satisfaction, health status)

Unclear risk Not specified in the paper

Adequately protected against contamina-

tion

High risk Quote: ”Study enrolment only occurred

when both GPs and usual A&E staff were

on duty together.“ See P.1, Col.2, Para.5

Comments: General practitioners and EPs

worked simultaneously in primary care ses-

sions, and overlap and contamination be-

tween groups was possible
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Jennings 2015

Methods Design: pragmatic randomised trial

Time: first participant enrolled February 2014

Duration: not described

Triage: participants triaged by trained nurses using the Australasian Triage Scale

Data collection: baseline data collected from all consenting participants during enrol-

ment. Pain score reduction reported by the participant, all other outcomes collected from

the ED patient information system and electronic health record

Participants Intervention group: N = 9 emergency NPs

Control group: N = 17 emergency medicine registrars

Years of postgraduate training (minimum): 3 years

Patients: all patients presenting to the ED with ”pain“ and allocated to the ”fast-track“

zone

Total number of patients: intervention: 130; control: 128

Patient characteristics:

Sex: intervention: 47% female; control: 39% female

Age (median): intervention: 33 years; control: 30 years

Pain score (median): intervention: 5; control: 5

Setting:

Hospital: one, adult tertiary ED

Country: Australia

ED characteristics (2013 figures):
Major urban teaching hospital

Yearly attendance: 65,000

Interventions Intervention: People presenting with pain, who were triaged to fast-track area (Aus-

tralasian Triage Scale 2 to 5), were randomly assigned to receive either standard ED

medical care or emergency NP care

Control: Care was provided by medical officers with assistance from registered nurses,

if required

Outcomes Primary outcomes: pain score reduction and time to analgesia

Secondary outcomes: waiting time, number of patients who did not wait, length of stay

in ED, re-presentations with 48 hours

Integrity of the intervention measured through clinicians’ use of evidence-based guide-

lines for management of knee, ankle, and burns injury. (Outcomes as per the published

protocol.)

Notes Funding: National Health and Medical Research Council postgraduate scholarship

through Queensland University of Technology, Australia (principal investigator)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk ”Randomization was performed with an al-

location sequence of four and generated by

computer random number generator and

then transcribed into opaque sequentially
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Jennings 2015 (Continued)

numbered sealed envelopes“ (p.775)

Allocation concealment (selection bias) Unclear risk ”Each envelope contained a card with the

allocation group recorded and treatment

pack. Allocation adhered strictly to the gen-

erated sequence and was maintained. Both

participants and treating staff were aware

of treatment allocation.“ (p.775)

Incomplete outcome data (attrition bias)

All outcomes

Low risk No participants lost to follow-up; 2 par-

ticipants allocated to intervention excluded

from analysis as consent forms not signed

(0.02%)

Selective reporting (reporting bias) Low risk All outcomes specified in the protocol pub-

lished (primary and secondary outcomes

reported separately)

Other bias Low risk No other risk detected.

Baseline outcome measures similar Low risk Clinical research assistants used an exam-

ination cubicle to recruit and consent pa-

tients and collect baseline demographic in-

formation

Baseline (provider) characteristics similar Unclear risk Not described

Baseline (patient) characteristics similar Low risk Little or no differences between groups (Ta-

ble 1)

Knowledge of allocated intervention ade-

quate (Process variables)

Low risk Most outcomes are objective.

Knowledge of allocated interventions ade-

quate (Patient satisfaction, health status)

Low risk Not applicable, not outcomes for this study

Blinding of participants and personnel

(performance bias)

Unclear risk Not enough information to ascertain risk

of bias

Blinding of outcome assessment (detection

bias) (Process variables)

Low risk Primary investigators were blinded to treat-

ment allocation for data analyses. Most out-

comes were objective

Blinding of outcome assessment (detection

bias) (Patient satisfaction, health status)

Low risk Not applicable, not outcomes for this study

Adequately protected against contamina-

tion

Unclear risk Not enough information to ascertain risk of

bias. Both medical officers and NPs worked

in fast-track area at overlapping times
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Murphy 1996

Methods Design: non-randomised study

Time: August 1993 to October 1994

Duration: 15 months

Triage: Patients triaged by trained nurses based on physiological criteria as (1) life-

threatening, (2) urgent, (3) semi-urgent, or (4) delay acceptable

Data collection:

Process information (investigations, referrals, prescriptions, etc.) was collected from hos-

pital records

The numbers of patients re-attending the ED within 1 month of the index visit was

determined using the hospital’s mainframe computer

Patient satisfaction was assessed immediately by a blinded interviewer using the consul-

tation satisfaction questionnaire. Health status was determined 1 month after the initial

consultation by means of a simple questionnaire (4 questions) completed by telephone

or letter

Marginal (materials and disposables) and total (marginal plus all staff ) costs were deter-

mined in conjunction with the hospital’s finance department and X-ray and laboratory

staff. Costs were calculated for the following: full blood counts; measurements of blood

urea and plasma electrolyte concentrations, plasma glucose concentration, and serum

amylase activity; sequential multiple analysis with computer (SMAC); and chest, limb,

skull, spine, and abdominal radiographs. Based on the hospital admission profile, an

estimate of the average cost per admission was also obtained

Participants Intervention group: N = 5 GPs

Age (median): 32 years

Years since registration (median): 7 years

Control group: N = 13 EPs (1 consultant, 2 registrars, 10 senior house officers)

Age (median): 26 years

Patients: new ED attendees triaged as ”semi-urgent“ or ”delay acceptable“

Total number of patients: N = 4684; intervention group: n = 2303 patients seen by

GPs; control group: n = 2381 patients seen by EPs

Patient characteristics:

Sex: 41.4% female

Age: median 28 to 34 years

Years since registration (median): 6 months

Duration of complaints: 44% problems > 24 hours; 92.6% registered with GPs (unclear

how many saw GP prior to attending)

Most common diagnoses: musculoskeletal (50.9%), skin complaints (19.0%), and neu-

rological (8.8%)

Setting:

Hospital: one, St James’ Hospital

Country: Ireland

Hospital characteristics (1992 figures):
Beds: 490, catchment 219,300 people

Major teaching hospital

Yearly attendance: 40,159

Yearly re-attendance: 7589
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Interventions Intervention: sessional GPs providing care for non-urgent patients at hospital ED

Control: regularly scheduled EPs providing care for non-urgent patients when GP

present in department

Patients referred by GPs (20%) were excluded.

The study took place between August 1993 and October 1994 (15 months). 3 GPs were

hired to work two 4-hour shifts each week alongside EPs. During these primary care

shifts, non-urgent patients were allocated to either the GP or EP according to registration

time. The control group comprised non-urgent patients seen by EPs when a GP was

on-site. The allocation of patients was predictable but not necessarily consecutive, as

the order in which patients were allocated depended on the length of consultations.

In addition to temporal ordering, patients were also ordered by triage category: triage

category 3 patients were seen prior to category 4

The GPs and EPs in this study had access to all of the same ED facilities, and patients

were unaware what type of physician was treating them

Outcomes 1. Investigations: blood, X-ray, any

2. Referrals

3. Prescription

4. Disposal to: community, hospital, outpatient clinic

5. Admissions

6. Re-attendance within 1 month; 2 years

7. Patient satisfaction

8. Health status

Notes Funding: Department of Health through the General Practice Unit of the Eastern Health

Board

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quote: ”Randomisation of patients to the

general practitioner or accident and emer-

gency staff depended on time of registra-

tion. Once patients were registered their

charts were divided according to triage cat-

egory on to four separate shelves and then

placed in line by strict temporal order. Doc-

tors took the first chart on the triage 3 shelf

and continued doing so until the shelf was

empty. They then moved to the triage 4

shelf.“ See P.2, Col.1, Para.3

Comment: Sequence generation was non-

random; patients were seen in temporal

order, and allocation to provider was not

necessarily consecutive, depending on the

length of previous consultations. Although

a research nurse was employed to ensure
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adherence to the temporal order, this open

allocation method could be problematic if

the triage information recorded on chart

influences physician’s choice to accept or

reject a patient (by waiting for the other

physician to take the top chart). For ex-

ample, GPs investigated fewer semi-urgent

(triage 3) and more delay-acceptable (triage

4) patients than EPs. See P.3, Table 1:

• GPs saw 1516 and EPs saw 1837

triage 3 patients.

• GPs saw 787 and EPs saw 544 triage

4 patients.

Allocation concealment (selection bias) Unclear risk Quote: ”General practitioners...

were dressed similarly to the usual staff and

patients were unaware that they were being

seen by a general practitioner“ See P.2, Col.

1, Para.2-3

Comment: Patient allocation occurred as

individuals entered the study (by attending

the ED) and was carried out by a study re-

searcher and enforced by the triage nursing

team. It is unclear whether the same person

conducted both steps of the randomisation

process. Physicians were not blinded to the

triage category of the patients being seen,

however patients were probably unaware of

the type of physician treating them

It is unclear how physician allocation to

primary care sessions was performed

Incomplete outcome data (attrition bias)

All outcomes

Low risk Quote: ”The hospital’s computer could not

locate 83 (2%) of the 4684 patients en-

rolled in the study. Thirty three had been

seen by the general practitioners and fifty

by the usual accident and emergency staff.

“ See P.4, Col.2, Para.4

Comment: There were similar numbers of

missing records across the 2 groups, and a

relatively small portion of data was missing,

hence probably low risk of bias

Selective reporting (reporting bias) Low risk All outcomes mentioned in the text were

reported in the results

Other bias Unclear risk Quote: Each GP ”worked two four hour

sessions a week, managing non-emergency

patients“. See P.2, Col.1, Para.2
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General practitioners and EPs did not work

equal numbers of hours in the ED; this

imbalance between providers in experience

and numbers of patients seen could bias the

results

Baseline outcome measures similar Unclear risk No baseline measure of outcome reported.

Baseline (provider) characteristics similar High risk The median age and time since registration

were not equal between GPs and EPs. The

median age of the 5 GPs employed during

the project was 32 years, compared with 26

years for EPs. Similarly, the median time

since full registration was 7 years for GPs

and 6 months for EPs. See P.3, Col.2, Para.

3

This difference in experience between the

groups could bias the study outcomes

Baseline (patient) characteristics similar High risk Quote:

”There were significant differences (in pre-

senting complaints)....between (triage 3)

patients seen by the general practitioners

and those seen by the usual accident and

emergency staff“. See P.4, Table 3

”There were no differences between triage

4 patients seen by general practitioners and

those seen by the usual accident and emer-

gency staff“. See P.3, Col.2, Para.5

Comment: High risk of bias because pa-

tient diagnoses in control and intervention

groups were not equal

Knowledge of allocated intervention ade-

quate (Process variables)

Low risk Unclear if outcomes were assessed blindly,

but process variables (laboratory and X-ray

investigations, prescriptions, referrals, ad-

missions) were objective

(Referrals were ”when a second doctor was

formally requested to review a patient and

did so“. P.2, Col.2, Para.2)

Knowledge of allocated interventions ade-

quate (Patient satisfaction, health status)

Unclear risk Quote:

”Patient satisfaction was assessed imme-

diately by a blinded interviewer using

the consultation satisfaction questionnaire.

“ See P.2, Col.2, Para.4

”Health status was determined after one

month by means of a simple questionnaire

completed by telephone or letter“
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Patient satisfaction was assessed blindly.

Unclear if health status was assessed blindly.

See P.2, Col.2, Para.4

Comment: Self reported data, and unclear

if questionnaires were validated or if health

status was assessed blindly

Blinding of participants and personnel

(performance bias)

Unclear risk Quote: ”General practitioners...had access

to the same facilities as the usual medical

staff. They were dressed similarly to the

usual staff and patients were unaware that

they were being seen by a general practi-

tioner“

Comment: Patients were unaware of which

type of physician they were seeing

It is unclear whether medical practitioners

were aware of the study objectives. Knowl-

edge of study objectives may have affected

performance (e.g. consciously choosing to

order fewer investigations or make more re-

ferrals to the community rather than to a

second doctor)

Blinding of outcome assessment (detection

bias) (Process variables)

Unclear risk It is unclear if outcomes were assessed

blindly, but most process measures were ob-

jective items such as the number of inves-

tigations ordered, prescriptions given, and

admissions made

Referrals were only counted in the study if

”a second doctor was formally requested to

review a patient and did so“ (See P.2, Col.2,

Para.1). Hence any referrals to community

or non-physician healthcare providers (e.

g. community nurses, social workers, men-

tal health professionals) were excluded, and

detection bias could have been introduced

if physicians were aware of the study defi-

nition or outcome; we therefore judged the

risk of bias as unclear

Blinding of outcome assessment (detection

bias) (Patient satisfaction, health status)

Unclear risk Quotes:

”Patient satisfaction was assessed imme-

diately by a blinded interviewer using

the consultation satisfaction questionnaire.

“ See P.2, Col.2, Para.4

”Health status was determined after one

month by means of a simple questionnaire

completed by telephone or letter“. See P.2,

Col.2, Para.4
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Comment: Satisfaction assessment was

blinded, but it is unclear if health status as-

sessments were blinded

Adequately protected against contamina-

tion

Unclear risk Unclear. General practitioners and EPs

worked simultaneously in primary care ses-

sions, and overlap and contamination be-

tween groups was possible. See P.2, Col.2,

Para.2, 4-6

A&E: accident & emergency department; ECG: electrocardiogram; ED: emergency department; EPs: emergency physicians; GPs:

general practitioners; NPs: nurse practitioners

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Boeke 2010 Uncontrolled before-after study

Bosmans 2012 Uncontrolled before-after study

Byrne 2000 No effectiveness data; satisfaction is the only outcome

Colliers 2017 Ineligible intervention: GPs were located in out-of-hospital co-operatives rather than ED

Combs 2006 Ineligible intervention: establishment of a fast-track unit staffed by emergency staff

Jennings 2008 Ineligible study design

Jimenez 2005 Non-randomised study comparing period with GP to period without GP (no pre-intervention data)

Martin 2005 Uncontrolled before-after study

McClellan 2012 Nurse practitioners had additional training for specific minor illnesses

Mortimer 2011 Ineligible professional group (pharmacists)

NCT02417181 Compares physician assistants and GPs

Noble 2014 Ineligible intervention

O’Keeffe 2014 Ineligible professional group (emergency care practitioner)

Rhee 1995 No effectiveness data; satisfaction is the only outcome
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Sakr 1999 Ineligible intervention: nurses who already worked in ED, not PC

Schulz 2016 Ineligible study design

Steiner 2009 Ineligible intervention: addition of a ”broad-scope“ NP to the ED team, but no comparison with care

provided by a PC professional

Tsai 2012 Uncontrolled before-after study

Van Der Biezen 2016 Compares NPs to GPs, no EPs

van der Linden 2010 Compares ENPs and EPs, no PC professionals

ED: emergency department; ENP: emergency nurse practitioner; EP: emergency physician; GP: general practitioner; NP: nurse

practitioner; PC: primary care
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D A T A A N D A N A L Y S E S

Comparison 1. Comparions of general practitioners versus emergency physicians

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Admission to hospital 3 Risk Ratio (M-H, Random, 95% CI) Totals not selected

2 Diagnostic tests: all investigations 2 Risk Ratio (M-H, Random, 95% CI) Totals not selected

3 Diagnostic tests: laboratory

investigations

3 Risk Ratio (M-H, Random, 95% CI) Totals not selected

4 Diagnostic tests: imaging results 3 Risk Ratio (M-H, Random, 95% CI) Totals not selected

5 Treatments given: any

prescription

3 Risk Ratio (M-H, Random, 95% CI) Totals not selected

6 Consultations or referrals to

hospital-based specialists

3 Risk Ratio (M-H, Random, 95% CI) Totals not selected

Analysis 1.1. Comparison 1 Comparions of general practitioners versus emergency physicians, Outcome 1

Admission to hospital.

Review: Primary care professionals providing non-urgent care in hospital emergency departments

Comparison: 1 Comparions of general practitioners versus emergency physicians

Outcome: 1 Admission to hospital

Study or subgroup GPs ED physicians Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Dale 1995 15/1702 78/2939 0.33 [ 0.19, 0.58 ]

Murphy 1996 103/2303 237/2381 0.45 [ 0.36, 0.56 ]

Gibney 1999 31/771 40/1107 1.11 [ 0.70, 1.76 ]

0.2 0.5 1 2 5

Favours GPs Favours ED physicians
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Analysis 1.2. Comparison 1 Comparions of general practitioners versus emergency physicians, Outcome 2

Diagnostic tests: all investigations.

Review: Primary care professionals providing non-urgent care in hospital emergency departments

Comparison: 1 Comparions of general practitioners versus emergency physicians

Outcome: 2 Diagnostic tests: all investigations

Study or subgroup GPs ED physicians Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Gibney 1999 551/771 746/1107 1.06 [ 1.00, 1.13 ]

Murphy 1996 1064/2302 1445/2381 0.76 [ 0.72, 0.80 ]

0.2 0.5 1 2 5

Favours GPs Favours ED physicians

Analysis 1.3. Comparison 1 Comparions of general practitioners versus emergency physicians, Outcome 3

Diagnostic tests: laboratory investigations.

Review: Primary care professionals providing non-urgent care in hospital emergency departments

Comparison: 1 Comparions of general practitioners versus emergency physicians

Outcome: 3 Diagnostic tests: laboratory investigations

Study or subgroup GPs ED physicians Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Dale 1995 24/1702 189/2939 0.22 [ 0.14, 0.33 ]

Murphy 1996 128/2303 381/2381 0.35 [ 0.29, 0.42 ]

Gibney 1999 104/771 156/1107 0.96 [ 0.76, 1.21 ]

0.2 0.5 1 2 5

Favours GPs Favours ED physicians
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Analysis 1.4. Comparison 1 Comparions of general practitioners versus emergency physicians, Outcome 4

Diagnostic tests: imaging results.

Review: Primary care professionals providing non-urgent care in hospital emergency departments

Comparison: 1 Comparions of general practitioners versus emergency physicians

Outcome: 4 Diagnostic tests: imaging results

Study or subgroup GPs ED physicians Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Dale 1995 207/1702 759/2939 0.47 [ 0.41, 0.54 ]

Murphy 1996 877/2303 1172/2381 0.77 [ 0.72, 0.83 ]

Gibney 1999 469/771 631/1107 1.07 [ 0.99, 1.15 ]

0.2 0.5 1 2 5

Favours GPs Favours ED physicians

Analysis 1.5. Comparison 1 Comparions of general practitioners versus emergency physicians, Outcome 5

Treatments given: any prescription.

Review: Primary care professionals providing non-urgent care in hospital emergency departments

Comparison: 1 Comparions of general practitioners versus emergency physicians

Outcome: 5 Treatments given: any prescription

Study or subgroup GPs ED physicians Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Dale 1995 640/1702 1160/2939 0.95 [ 0.88, 1.03 ]

Murphy 1996 1071/2303 764/2381 1.45 [ 1.35, 1.56 ]

Gibney 1999 372/771 478/1107 1.12 [ 1.01, 1.23 ]

0.2 0.5 1 2 5

Favours GPs Favours ED physicians
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Analysis 1.6. Comparison 1 Comparions of general practitioners versus emergency physicians, Outcome 6

Consultations or referrals to hospital-based specialists.

Review: Primary care professionals providing non-urgent care in hospital emergency departments

Comparison: 1 Comparions of general practitioners versus emergency physicians

Outcome: 6 Consultations or referrals to hospital-based specialists

Study or subgroup GPs ED physicians Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Dale 1995 84/1702 292/2939 0.50 [ 0.39, 0.63 ]

Murphy 1996 493/2303 767/2381 0.66 [ 0.60, 0.73 ]

Gibney 1999 385/771 458/1107 1.21 [ 1.09, 1.33 ]

0.2 0.5 1 2 5

Favours GPs Favours ED physicians

A D D I T I O N A L T A B L E S

Table 1. Results summary

Dale 1995

(N = 4641)

Murphy 1996

(N = 4684)

Gibney 1999

(N = 1878)

Laboratory investigations or-

dered

RR 0.22, 95% CI 0.14 to 0.33 RR 0.35, 95% CI 0.29 to 0.42 RR 0.96, 95% CI 0.76 to 1.2

X-rays ordered RR 0.47, 95% CI 0.41 to 0.54 RR 0.77, 95% CI 0.72 to 0.83 RR 1.07, 95% CI 0.99 to 1.15

Admissions RR 0.33, 95% CI 0.19 to 0.58 RR 0.45, 95% CI 0.36 to 0.56 RR 1.11, 95% CI 0.70 to 1.76

Referrals to specialists RR 0.50, 95% CI 0.39 to 0.63 RR 0.66, 95% CI 0.60 to 0.73 RR 1.21, 95% CI 1.09 to 1.33

Prescriptions RR 0.95, 95% CI 0.88 to 1.03 RR 1.45, 95% CI 1.35 to 1.56 RR 1.12, 95% CI 1.01 to 1.23

CI: confidence interval; RR: risk ratio
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A P P E N D I C E S

Appendix 1. Search strategies

MEDLINE (Ovid)

Ovid MEDLINE Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE Daily, Ovid MEDLINE and

Versions

1 Emergency Medical Services/

2 Emergency Service, Hospital/ or Trauma centers/

3 Triage/

4 (emergency adj2 (care or healthcare or department? or unit or units or room? or treatment?)).ti,ab

5 (”accident and emergency“ or ”accident & emergency“ or emergency service?).ti,ab

6 (trauma adj2 (centre or centres or center or centers or department? or unit or units)).ti,ab

7 (triage adj2 (centre or centres or center or centers or department? or unit or units)).ti,ab

8 (emergency adj2 visit?).ti,ab.

9 (urgent adj2 (care or healthcare or health care)).ti,ab.

10 ((semiurgent or semi-urgent or nonemergen$ or non-emergen$) adj2 (treatment? or care or visit?)).ti,ab

11 ((emergency or non-emergency or nonemergency or urgent or non-urgent or nonurgent or semi-urgent or semiurgent) adj2

patient?).ti,ab

12 or/1-11

13 general practitioners/ or physicians, family/ or physicians, primary care/

14 allied health personnel/ or community health aides/ or nurses’ aides/ or psychiatric aides/ or pharmacists’ aides/ or physician

assistants/ or ophthalmic assistants/ or pediatric assistants/

15 Nurse Practitioners/

16 After-Hours Care/

17 ((general or family) adj3 (practitioner? or physician? or doctor?)).ti,ab

18 (nurse practitioner? or nurse specialist?).ti,ab.

19 (”out of hours“ or after hours).ti,ab.

20 or/13-19
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(Continued)

21 12 and 20

22 ((community or primary health$ or primary care) adj2 (nurse or nurses or nursing staff or nursing personnel$)).ti,ab. and

(Emergency Service, Hospital/ or Trauma centers/)

23 Community.ti,hw. and (Emergency Service, Hospital/ or Trauma centers/)

24 21 or 22 or 23

25 randomized controlled trial.pt.

26 controlled clinical trial.pt.

27 randomized.ab.

28 placebo.ab.

29 clinical trials as topic/

30 randomly.ab.

31 trial.ti.

32 intervention*.ti.

33 (intervention* adj6 (clinician* or collaborat* or community or complex or DESIGN* or doctor* or educational or family

doctor* or family physician* or family practitioner* or financial or GP or general practice* or hospital* or impact* or improv*

or individuali?e* or individuali?ing or interdisciplin* or multicomponent or multi-component or multidisciplin* or multi-

disciplin* or multifacet* or multi-facet* or multimodal* or multi-modal* or personali?e* or personali?ing or pharmacies or

pharmacist* or pharmacy or physician* or practitioner* or prescrib* or prescription* or primary care or professional* or provider*

or regulatory or regulatory or tailor* or target* or team* or usual care)).ab

34 (collaborativ* or collaboration* or tailored or personali?ed).ti,ab

35 (exp hospitals/ or exp Hospitalization/ or exp Patients/ or exp Nurses/ or exp Nursing/) and (study.ti. or evaluation studies as

topic/)

36 demonstration project*.ti,ab.

37 (pre-post or ”pre test*“ or pretest* or posttest* or ”post test*“ or (pre adj5 post)).ti,ab

38 (pre-workshop or post-workshop or (before adj3 workshop) or (after adj3 workshop)).ti,ab

39 ((study adj3 aim?) or ”our study“).ab.

40 (before adj10 (after or during)).ti,ab.
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41 (”quasi-experiment*“ or quasiexperiment* or ”quasi random*“ or quasirandom* or ”quasi control*“ or quasicontrol* or ((quasi*

or experimental) adj3 (method* or study or trial or design*))).ti,ab,hw

42 (”time series“ adj2 interrupt*).ti,ab,hw.

43 (time points adj3 (over or multiple or three or four or five or six or seven or eight or nine or ten or eleven or twelve or month*

or hour? or day? or ”more than“)).ab

44 pilot.ti.

45 Pilot projects/

46 clinical trial.pt.

47 multicenter study.pt.

48 (multicentre or multicenter or multi-centre or multi-center).ti

49 random*.ti,ab. or controlled.ti.

50 (control adj3 (area or cohort? or compar? or condition or group? or intervention? or participant? or study)).ab

51 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or

46 or 47 or 48 or 49 or 50

52 exp animals/ not humans/

53 ”comment on“.cm. or systematic review.ti. or literature review.ti. or editorial.pt. or letter.pt. or meta-analysis.pt. or news.pt. or

review.pt

54 52 or 53

55 51 not 54

56 24 and 55

57 (2011* or 2012* or 2013* or 2014* or 2015* or 2016* or 2017*).dc,dp,ed,ep,yr

58 56 and 57

Embase (OVID)

Embase <1974 to 2017 May 10>
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1 *emergency ward/

2 *emergency health service/

3 Triage/

4 (emergency adj2 (care or healthcare or department? or unit or units or room? or treatment?)).ti,ab

5 (”accident and emergency“ or ”accident & emergency“ or emergency service?).ti,ab

6 (trauma adj2 (centre or centres or center or centers or department? or unit or units)).ti,ab

7 (triage adj2 (centre or centres or center or centers or department? or unit or units)).ti,ab

8 (emergency adj2 visit?).ti,ab.

9 (urgent adj2 (care or healthcare or health care)).ti,ab.

10 ((semiurgent or semi-urgent or nonemergen$ or non-emergen$) adj2 (treatment? or care or visit?)).ti,ab

11 ((emergency or non-emergency or nonemergency or urgent or non-urgent or nonurgent or semi-urgent or semiurgent) adj2

patient?).ti,ab

12 or/1-11

13 general practitioner/

14 health auxiliary/ or mental health care personnel/ or paramedical personnel/ or occupational therapist/ or occupational therapy

assistant/ or ophthalmic technologist/ or pharmacist/ or pharmacy technician/ or physiotherapist/ or physiotherapist assistant/

or radiological technologist/

15 advanced practice nurse/ or clinical nurse specialist/

16 nurse practitioner/

17 ((general or family) adj3 (practitioner? or physician? or doctor?)).ti,ab

18 (nurse practitioner? or nurse specialist?).ti,ab.

19 (”out of hours“ or after hours).ti,ab.

20 or/13-19

21 12 and 20

22 ((community or primary health$ or primary care) adj2 (nurse or nurses or nursing staff or nursing personnel$)).ti,ab. and

(emergency health service/ or emergency ward/)
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23 Community.ti,hw. and (emergency health service/ or emergency ward/)

24 emergency nurse practitioner/

25 21 or 22 or 23 or 24

26 randomized controlled trial/

27 crossover-procedure/

28 double-blind procedure/

29 single-blind procedure/

30 (random$ or factorial$ or crossover$ or cross-over$ or placebo$ or (doubl$ adj blind$) or (singl$ adj blind$) or assign$ or

allocat$ or volunteer$).ti,ab

31 or/26-30

32 intervention*.ti.

33 (intervention* adj6 (clinician* or collaborat* or community or complex or DESIGN* or doctor* or educational or family

doctor* or family physician* or family practitioner* or financial or GP or general practice* or hospital* or impact* or improv*

or individuali?e* or individuali?ing or interdisciplin* or multicomponent or multi-component or multidisciplin* or multi-

disciplin* or multifacet* or multi-facet* or multimodal* or multi-modal* or personali?e* or personali?ing or pharmacies or

pharmacist* or pharmacy or physician* or practitioner* or prescrib* or prescription* or primary care or professional* or provider*

or regulatory or regulatory or tailor* or target* or team* or usual care)).ab

34 (collaborativ* or collaboration* or tailored or personali?ed).ti,ab

35 demonstration project*.ti,ab.

36 (pre-post or ”pre test*“ or pretest* or posttest* or ”post test*“ or (pre adj5 post)).ti,ab

37 (pre-workshop or post-workshop or (before adj3 workshop) or (after adj3 workshop)).ti,ab

38 ((study adj3 aim?) or ”our study“).ab.

39 (before adj10 (after or during)).ti,ab.

40 (”quasi-experiment*“ or quasiexperiment* or ”quasi random*“ or quasirandom* or ”quasi control*“ or quasicontrol* or ((quasi*

or experimental) adj3 (method* or study or trial or design*))).ti,ab,hw

41 (”time series“ adj2 interrupt*).ti,ab.

42 (time points adj3 (over or multiple or three or four or five or six or seven or eight or nine or ten or eleven or twelve or month*

or hour? or day? or ”more than“)).ab
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(Continued)

43 pilot.ti.

44 *experimental design/ or *pilot study/ or quasi experimental study/

45 (multicentre or multicenter or multi-centre or multi-center).ti

46 random*.ti,ab. or controlled.ti.

47 (control adj3 (area or cohort? or compar? or condition or group? or intervention? or participant? or study)).ab

48 or/32-47

49 31 or 48

50 (animal model? or animal experiment? or animal study? or animal trial? or canine or feline or bovine or cow or cows or mice or

dog? or cat or cats or rabbit? or rat or rats or veterinar$).ti. or (animal or veterinary).hw

51 (editorial or letter or note or ”review“ or trade or survey).pt

52 meta-analysis/ or systematic review/ or ”literature review“.ti. or ”systematic review“.ti. or (meta-analy$ or metaanalyt$).ti

53 50 or 51 or 52

54 49 not 53

55 25 and 54

56 (2011* or 2012* or 2013* or 2014* or 2015* or 2016* or 2017*).dp,dd,yr,em

57 55 and 56

Cochrane (Wiley)

#1 [mh ”Emergency Medical Services“]

#2 [mh ”Emergency Service, Hospital“]

#3 [mh Triage]

#4 (emergency near/2 (care or healthcare or department* or unit or units or room* or treatment*)):ti,ab,kw

#5 (”accident and emergency“ or ”accident & emergency“ or emergency service*):ti,ab,kw

#6 (trauma near/2 (centre or centres or center or centers or department* or unit or units)):ti,ab,kw

#7 (triage near/2 (centre or centres or center or centers or department* or unit or units)):ti,ab,kw
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(Continued)

#8 (emergency near/2 visit*):ti,ab,kw

#9 (urgent near/2 (care or healthcare or health care)):ti,ab,kw

#10 ((semiurgent or semi-urgent or nonemergen* or non-emergen*) near/2 (treatment* or care or visit*)):ti,ab,kw

#11 ((emergency or non-emergency or nonemergency or urgent or non-urgent or nonurgent or semi-urgent or semiurgent) near/

2 patient*):ti,ab,kw

#12 {or #1-#11}

#13 [mh ”Physicians, Family“]

#14 [mh ”Allied Health Personnel“]

#15 [mh ”Nurse Practitioners“]

#16 ((general or family) near/3 (practitioner* or physician* or doctor*)):ti,ab,kw

#17 (nurse practitioner* or nurse specialist*):ti,ab,kw

#18 (”out of hours“):ti,ab,kw

#19 [mh ”After-Hours Care“]

#20 ((community or primary health* or primary care) near/2 (nurse or nurses or nursing staff or nursing personnel*)):ti,ab,kw

#21 {or #13-#20}

#22 #12 and #21

PsycINFO (OVID)

PsycINFO 1967 to May Week 1 2017

1 *emergency services/

2 (emergency adj2 (care or healthcare or department? or unit or units or room? or treatment?)).ti,ab

3 (”accident and emergency“ or ”accident & emergency“ or emergency service?).ti,ab

4 (trauma adj2 (centre or centres or center or centers or department? or unit or units)).ti,ab

5 (triage adj2 (centre or centres or center or centers or department? or unit or units)).ti,ab

6 (emergency adj2 visit?).ti,ab.
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(Continued)

7 (urgent adj2 (care or healthcare or health care)).ti,ab.

8 ((semiurgent or semi-urgent or nonemergen$ or non-emergen$) adj2 (treatment? or care or visit?)).ti,ab

9 ((emergency or non-emergency or nonemergency or urgent or non-urgent or nonurgent or semi-urgent or semiurgent) adj2

patient?).ti,ab

10 or/1-9

11 family physicians/ or general practitioners/

12 exp mental health personnel/

13 ((general or family) adj3 (practitioner? or physician? or doctor?)).ti,ab

14 (nurse practitioner? or nurse specialist? or nurse aide? or nurse auxilliar$).ti,ab

15 ((community or primary health$ or primary care) adj2 (nurse or nurses or nursing staff or nursing personnel$)).ti,ab

16 (((allied health or paramedical or auxilliary) adj2 (staff or personnel)) or (pharmacist$ or pharmacy technician$ or pharmacy

aide$)).ti,ab

17 (((mental health or psychiatric) adj2 (nurse$ or staff or personnel)) or psychiatrist$).ti,ab

18 (”out of hours“ or after hours).ti,ab.

19 or/11-18

20 10 and 19

21 (abstract collection or bibliography or chapter or ”column/opinion“ or ”comment/reply“ or editorial or letter or obituary or

publication information or reprint or review-book or review-media or review-software & other or reviews).dt

22 (”literature review“ or ”systematic review“ or (meta-analy$ or metaanalyt$)).ti

23 21 or 22

24 20 not 23

CINAHL (EBSCO)
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S1 (MH ”Emergency Service+“)

S2 TI ((emergen* or trauma or triage or urgent or nonurgent or semiurgent or semi-urgent or nonemergen*) n2 (care or healthcare

or department* or unit or units or treatment* or visit or visits)) or AB ((emergency or trauma or triage) n2 (care or healthcare

or department* or unit or units or treatment* or visit or visits or patient*))

S3 TI (”accident and emergency“ or ”accident & emergency“ or emergency service*) or AB (”accident and emergency“ or ”accident

& emergency“ or emergency service*)

S4 MH Triage

S5 S1 OR S2 OR S3 OR S4

S6 MH ”Physicians, Family“

S7 (MH ”Nurse Practitioners“) OR (MH ”Clinical Nurse Specialists“) OR (MH ”Family Nurse Practitioners“) OR (MH ”Pe-

diatric Nurse Practitioners“) OR (MH ”Acute Care Nurse Practitioners“) OR (MH ”Adult Nurse Practitioners“) OR (MH

”Gerontologic Nurse Practitioners“) OR (MH ”OB-GYN Nurse Practitioners“)

S8 (MH ”Clinical Nurse Specialists“)

S9 (MH ”Allied Health Personnel“) OR (MH ”Emergency Medical Technicians“) OR (MH ”Medical Assistants“) OR (MH

”Ophthalmic Technologists“) OR (MH ”Orthopedic Technologists“) OR (MH ”Pharmacy Technicians“) OR (MH ”Commu-

nity Health Workers“) OR (MH ”Mental Health Personnel+“) OR (MH ”Pharmacists“) OR (MH ”Rural Health Personnel“)

OR (MH ”Nursing Assistants“) OR (MH ”Psychiatric Technicians“)

S10 TI (nurse practitioner* or nurse specialist*) or AB (nurse practitioner* or nurse specialist*)

S11 TI (”out of hours“ or afterhours care or after hours care) or AB (”out of hours“ or afterhours care or after hours care)

S12 S6 OR S7 OR S8 OR S9 OR S10 OR S11

S13 S5 AND S12

S14 (MH ”Emergency Nurse Practitioners“)

S15 TI ((community or primary health or primary care) n2 (nurse or nurses or nursing staff or nursing personnel*)) or AB (

(community or primary health or primary care) n2 (nurse or nurses or nursing staff or nursing personnel*)) and ((MH

”Emergency Service“) OR (MH ”Trauma Centers“))

S16 (TI community or MW community) and ((MH ”Emergency Service“) OR (MH ”Trauma Centers“))

S17 S13 OR S14 OR S15 Or S16

S18 PT randomized controlled trial

S19 PT clinical trial

S20 PT research
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(Continued)

S21 (MH ”Randomized Controlled Trials“)

S22 (MH ”Clinical Trials“)

S23 (MH ”Intervention Trials“)

S24 (MH ”Nonrandomized Trials“)

S25 (MH ”Experimental Studies“)

S26 (MH ”Pretest-Posttest Design+“)

S27 (MH ”Quasi-Experimental Studies+“)

S28 (MH ”Multicenter Studies“)

S29 (MH ”Health Services Research“)

S30 TI ( randomis* or randomiz* or randomly) OR AB ( randomis* or randomiz* or randomly)

S31 TI (trial or effect* or impact* or intervention* or before N5 after or pre N5 post or ((pretest or ”pre test“) and (posttest or

”post test“)) or quasiexperiment* or quasi W0 experiment* or pseudo experiment* or pseudoexperiment* or evaluat* or ”time

series“ or time W0 point* or repeated W0 measur*) OR AB (trial or effect* or impact* or intervention* or before N5 after or

pre N5 post or ((pretest or ”pre test“) and (posttest or ”post test“)) or quasiexperiment* or quasi W0 experiment* or pseudo

experiment* or pseudoexperiment* or evaluat* or ”time series“ or time W0 point* or repeated W0 measur*)

S32 S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31

S33 S17 AND S32

ClinicalTrials.gov

conditions: emergency OR ”out of hours“ OR ”after hours“ OR accident OR urgent

interventions: (”primary care“ OR ”general practitioner“ OR ”family physician“)

WHO ICTRP

emergency AND primary care

emergency AND general practitioner

emergency AND family physician
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out of hours AND primary care

out of hours AND general practitioner

out of hours AND family physician

after hours AND primary care

after hours AND general practitioner

after hours AND family physician

accident AND primary care

accident AND general practitioner

accident AND family physician

urgent AND primary care

urgent AND general practitioner

urgent AND family physician

Appendix 2. Data extraction form

Study ID No. 1st Author Year Contact Email or No.

Title:

Reviewer: Date:

ELIGIBILITY CRITERIA

A. Intervention :
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Population

Intervention

Comparison

Outcomes

Location

B. Study Design is one of the following; please record the corresponding number in the box.

1. Randomized control trial (RCT)

2. Controlled Before-After (CBA) with

3. Interrupted Time Series (ITS) where the

4. Qualitative

5. Other ˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙˙ (not to be included in review).

If the study is either a CBA or RCT, does it meet the following EPOC criteria? [yes or no]

If a Controlled Before-After (CBA), design includes:

o Contemporaneous data collection & minimum 2 control and intervention sites

o Choice of control site / activity appropriate for question asked

o A second comparison site

If an Interrupted Time Series (ITS) study, design includes:

o Intervention occurs at a clearly defined point in time and there are

o Minimum of 3 data points before and 3 after intervention

˙˙˙˙˙No ˙˙˙˙˙Yes Excel Code: 0 no; 1 yes

C. Studies must meet the following methodological criteria for inclusion:

(a) study includes objective measurement(s) of outcomes.

Done (e.g. drug levels a by a test, performance of providers against

pre-set criteria, number of tests ordered, number of c-sec-

tions performed etc.). Outcome measures like provider or

patient satisfaction included if assessed using a question-

naire with known reliability and validity

Not clear the paper should be discussed with the contact editor for

the review before data extraction is undertaken

Not done (e.g. self-reported data, measurement of attitudes, beliefs,

perceptions or satisfaction)

(b) Relevant and interpretable data is presented or obtainable
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Done

Not clear

Not done

If criteria B and C above are met, continue. Otherwise, provide reason for exclusion:

INTERVENTIONS

3.1.Type of Intervention(s).

3.2. Triage method used (include def ’n or criteria used for ‘primary care suitable’ cases::

3.3. Describe the study control group(s):

Characteristics of Intervention(s):

Who is delivering intervention?

Skill type and level of training of health care providers

Number of staff

Setting (e.g. inside the A&E? Elsewhere in hospital?)

Goal(s) of intervention: Highlight as many reasons as applicable to
the study.

1. Decrease costs

2. Decrease wait times

3. Decrease health resource utilisation

4. Improve quality of care

5. Measure patient satisfaction

6. Measure provider satisfaction

7. Other (list below):

Source of funding:

Conflicts of interest?

3.4 Study Timing
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When (historically) study took place (Eg. 1990-92)

Intervention timing: (E.g. Which days? How many hours? How

long?)

Length of time underway (weeks):

Duration of pre-intervention data collection (weeks):

Duration post-intervention follow-up period

PARTICIPANT CHARACTERISTICS

(a) hospital characteristics / Setting

Country:

City:

Provide any hospital characteristics, such as:

§ Rural vs urban

§ Size (# beds)

§ Average bed occupancy rate

§ Average no. visits per year

§ Academic status (teaching vs non-teaching)

Hospital ownership:

1. Public or state owned,

2. private,

3. foreign owned,

4. other (provide),

5. not clear

Type of hospital:

1. military

2. civic

3. not applicable

4. not clear

Hospital scope

1. full service - i.e. tertiary hospital with access to most specialties

2. limited service - few specialists available

3. other

4. not clear

System of finance for primary care visits:

1. universal public

2. private insurance

3. patients out of pocket
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4. other (specify)

5. not clear

System of finance for emergency visits:

1. universal public

2. private insurance

3. patient pays user fees or co-payments

4. not clear

System of remuneration for health care providers in A&E:

1. fee per shift or hours worked

2. captitation

3. salary

(b) Provider characteristics

Group Profession (nurse, GP, A&E doctor

etc)

Level of training (junior doctor, resi-

dent, etc)

Time since graduation (i.e. years in

practice)

Intervention

Control

(b) participant (patient) characteristics

Group Age (mean, median,

range)

Sex

(% female)

Ethnicity

(breakdown by %)

Clinical characteristics

*

Other Information

Intervention

Control

* if study provides breakdown of patients by triage category or by types of problems, include this here

(c) Summary of numbers included in the study

n Other info?

Patients
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(Continued)

Providers

Practices

Hospitals

METHODS

Unit of allocation

Unit of analysis

Power calculation

Quality Criteria:

6.4 Risk of bias assessment

(If the trial is an ITS go directly to 6.4.2 for the RoB assessment)

6.4.1 Risk of bias assessment for randomised controlled trials (RCTs), controlled clinical trials (CCTs) and controlled before

and after studies (CBAs)

a) Was the allocation sequence adequately generated ?(cut and paste from the paper verbatim)

Score

YES

If a random component in the sequence generation

process is described (e.g. referring

to a random numbers table)

Score

NO

If a non-random method is used (e.g. performed by

date of submission)

Score

UNCLEAR

If not specified in the paper.

b) Was the allocation adequately concealed?
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Score

YES

If the unit of allocation was by institution, team or

professional and allocation was performed at all units

at the start of the study; or if the unit of allocation was

by patient or episode of care and there was some kind of

centralised randomisation scheme; an on-site computer

system or if sealed opaque envelopes were used

Score

NO

If none of the above mentioned methods were used (or

if a CBA)

Score

UNCLEAR

If not specified in the paper.

1. Were baseline outcome measurements similar?

Score

YES

If performance or patient outcomes were measured

prior to the intervention, and no important differences

were present across study groups

Score

NO

If important differences were present and not adjusted

for in analysis.**

Score

UNCLEAR

If RCTs have no baseline measure of outcome**

d) Were baseline characteristics similar?

Score

YES

If baseline characteristics of the study and control

providers are reported and similar

Score

NO

If there is no report of characteristics in the text or

tables or if there are differences between control and

intervention providers

Score

UNCLEAR

If it is not clear in the paper (e.g. characteristics are

mentioned in the text but no data were presented)

e) Were incomplete outcome data adequately addressed?
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Score

YES

If missing outcome variables were unlikely to bias the

results (e.g. the proportion of missing data was similar

in the intervention and the control group, or the pro-

portion of missing data was less than the effect size, i.

e. unlikely to overturn the study results

Score

NO

If missing data was likely to bias the results.

Score

UNCLEAR

If not specified in the paper (Do not assume 100%

follow up unless stated explicitly)

f ) Was knowledge of the allocated interventions adequately addressed?*

Score

YES

If the authors state explicitly that primary outcome vari-

ables was assessed blindly, or the outcomes are objective

e.g. length of hospital stay

Score

NO

If the outcomes were not assessed blindly.

Score

UNCLEAR

If not specified in the paper.

d) Was the study adequately protected against contamination?

Score

YES

If allocation was by community, institution or practice

and it s unlikely that the control group received the

intervention

Score

NO

If it is likely that the control group received the inter-

vention (e.g. if patients rather than professionals were

randomised)

Score

UNCLEAR

I professionals were allocated within a clinic or practice

and it is possible that communication between inter-

vention and control professionals could have occurred

(e.g. physicians within practices were allocated to in-

tervention or control)

e) Was the study free from selective outcome reporting?
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Score

YES

If there is no evidence that outcomes were selectively

reported (e.g. all relevant outcomes in the methods sec-

tion are reported in the result section)

Score

NO

If some important outcomes are subsequently omitted

from the results

Score

UNCLEAR

If not specified in the paper.

f ) Was the study free from other risks of bias?

Score

YES

If no evidence of other risks of bias

Score

NO

Score

UNCLEAR

* If some primary outcomes were imbalanced at baseline, assessed blindly or affected by missing data and others were not, each

primary outcome can be scored separately.

**If “UNCLEAR” or “No”, but there is sufficient data in the paper to do an adjusted analysis (e.g. Baseline adjustment analysis

or Intention to treat analysis) the criteria should be re scored to “Yes”.

6.4.2 Risk of bias assessment for interrupted time series (ITS) designs

Note: If the ITS study has ignored secular (trend) changes and performed a simple t-test of the pre versus post intervention

periods without further justification, the study should not be included in the review unless reanalysis is possible.

a) Was the intervention independent of other changes? (cut and paste from the paper verbatim)

Score

YES

If there are compelling arguments that the intervention

occurred independently of other changes over time and

the outcome was not influenced by other confounding

variables/historic events during study period

Score

NO

If reported that intervention was not independent of

other changes in time

If Events/variables identified, note what they are.

Score

UNCLEAR

If not specified in the paper.

b) Was the shape of the intervention effects pre-specified?
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Score

YES

If point of analysis is the point of intervention OR a

rational explanation for the shape of intervention effect

was given by the author(s). Where appropriate, this

should include an explanation if the point of analysis

is NOT the point of intervention;

Score

NO

If it is clear that the condition above is not met

Score

UNCLEAR

If not specified in the paper.

c) Was the intervention unlikely to affect data collection?

Score

YES

If reported that intervention itself was unlikely to af-

fect data collection (for example, sources and methods

of data collection were the same before and after the

intervention

Score

NO

If the intervention itself was likely to affect data collec-

tion (for example, any change in source or method of

data collection reported)

Score

UNCLEAR

If not stated in the paper.

d) Was knowledge of the allocated interventions adequately prevented during the study?***

Score

YES

If the authors state explicitly that the primary outcome

variables were assessed blindly, or the outcomes are ob-

jective, e.g. length of hospital stay. Primary outcomes

are those variables that correspond to the primary hy-

pothesis or question as defined by the authors

Score

NO

If the outcomes were not assessed blindly

Score

UNCLEAR

If not specified in the paper

e) Were incomplete outcome data adequately addressed?***
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Score

YES

If missing outcome measures were unlikely to bias the

results (e.g. the proportion of missing data was similar

in the pre- and post-intervention periods or the pro-

portion of missing data was less than the effect size i.e.

unlikely to overturn the study result)

Score

NO

If missing data was likely to bias the results.

Score

UNCLEAR

If not specified in the paper (Do not assume 100%

follow up unless stated explicitly)

f ) Was the study free from selective outcome reporting?

Score

YES

If there is no evidence that outcomes were selectively

reported (e.g. all relevant outcomes in the methods sec-

tion are reported in the result section)

Score

NO

If some important outcomes are subsequently omitted

from the results

Score

UNCLEAR

If not specified in the paper.

g). Was the study free from other risks of bias?

Score

YES

If no evidence of other risks of bias e.g. should consider

if seasonality is an issue (i.e. if January to June comprises

the pre-intervention period and July to December the

post, could the “seasons’ have caused a spurious effect)

Score

NO

Score

UNCLEAR

*** If some primary outcomes were assessed blindly or affected by missing data and others were not, each primary outcome can

be scored separately.

RESULTS

1. Main Outcomes
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Intervention Control Notes (SD, CI, other):

Mean time (arrival to assess-

ment) in hours for MINORS

Mean time (arrival to ad-

mission/discharge) in hours for

MINORS

Mean time (arrival to assess-

ment) in hours for

MAJORS

Mean time (arrival à admission/

discharge) in hours for MA-

JORS

% of patients admitted to hos-

pital via A&E (number)

% discharged from ED

% left without being

seen

2. Secondary Outcomes

Intervention Control Notes (SD, CI, other):

Diagnostic tests (overall #)

Diagnostic tests (mean cost in

study currency)

% of patients referred to con-

sultant

% of patients referred to pri-

mary care

% of patients for whom treat-

ment initiated

Arrangement of follow-up care

(%)
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(Continued)

% patients who subsequently

visit primary care for same

problem (w/in 1 mos)

% patients who reattend A&E

for same problem (w/in 1 mos)

Patient education

Provided (%)

Adverse outcome:

% incorrect treatment

Adverse outcome:

% death within 1 mos of visit

3. If reported, economic variables:

Cost of intervention (US $)

Changes in direct HC costs due to intervention (US $)

Are costs a/w intervention linked to outcomes?

Cost-comparison:

Mean cost of Intervention Control Notes:

Diagnostic tests

Treatment

Referrals

Admissions

OTHER:
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W H A T ’ S N E W

Last assessed as up-to-date: 10 May 2017.

Date Event Description

12 December 2017 New search has been performed This is the first update of the Cochrane Review pub-

lished in 2012. We updated the searches to May 2017

and the methods to comply with Cochrane’s MECIR

standards. We added a new author

12 December 2017 New citation required but conclusions have not

changed

We found one new study; the review now includes four

studies

H I S T O R Y

Protocol first published: Issue 2, 2000

Review first published: Issue 11, 2012

Date Event Description

4 October 2011 Amended Updated protocol

18 July 2011 Feedback has been incorporated Authors added, feedback incorporated.

12 November 2008 Amended Converted to new review format

C O N T R I B U T I O N S O F A U T H O R S

DGB and JKK screened references, extracted data, rated the certainty of the evidence and wrote the review. GF, RP, BHR, and SS

provided feedback and contributed to the completion of the review.

D E C L A R A T I O N S O F I N T E R E S T

DGB: none known

JKK: none known

GF: none known

RP: none known

BHR: none known

SS: none known
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S O U R C E S O F S U P P O R T

Internal sources

• Tier I Canada Research Chair in Evidence-based Emergency Medicine through the Canadian Institutes of Health Research

(CIHR) and the Government of Canada (Ottawa, ON), Canada.

Support provided to BHR to work on this review

External sources

• National Institute of Health Research, UK.

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We edited the order and description of the objectives to reflect the original outcomes defined in the protocol (Abi-Aad 2000). We

included non-randomised trials after discussion amongst the current author team. We added a ’Summary of findings’ table and updated

the Methods section to comply with current Methodological Expectations of Cochrane Intervention Reviews (MECIR) standards.

Gerrard Abi-Aad, Lucy Johnson, Nick Mays, and Emilie Roberts left the review author team, and Daniela C Gonçalves-Bradley, Jaspreet

K Khangura, Gerd Flodgren, Rafael Perera, Brian H Rowe, and Sasha Shepperd joined the review author team.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Crowding; Emergencies [classification]; Emergency Medicine [organization & administration; statistics & numerical data]; Emergency

Service, Hospital [∗organization & administration; statistics & numerical data]; General Practice [∗organization & administration;

statistics & numerical data]; Hematologic Tests [utilization]; Hospitalization [statistics & numerical data]; Practice Patterns, Physi-

cians’ [statistics & numerical data]; Primary Health Care [∗organization & administration; statistics & numerical data]; Radiography

[utilization]; Referral and Consultation [utilization]; Triage

MeSH check words

Humans
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