[bookmark: _Toc167988233]Additional file 4, Study characteristics; Intervention group 1: changes in accessibility/availability of primary care physicians 
	Author/ Year
	Study design
Funding
	Country, follow-up, population
	Intervention
	Comparison, control
	Study Setting, size of sample 
	Outcome, outcome assessment, urgency assessment

	Dolton 2016 
	controlled pre-post-study 
NHS England 
	England,
04/2009-02/2014, 
all patients in 
intervention/control clinics using EDs

	7day opening in 4 intervention GP practices in London from 04/2013 to 02/2014; financial incentives, add-on information campaign 
	service as usual before intervention, 
30 control GP practices close to intervention practices  
	GP practices & EDs,
312 GPs and 190.000 patients 
	weekly ED attendance stratified by disease urgency and time, difference-in-differences analy-sis with trend adjustment,
urgency: various author-defined groups of urgency/ED utilization

	Hong 2021 
	interrupted time series, 
Canadian Institutes of Health Research
	Canada, 
04/2002-03/2006, random sample of Ontario residents Substudy:
01/2005-03/2016 
	GPs get premium for out-of-hours care: 10% in 2003, 15%-2005, 20%- 2006, 30%-2011 (week: 5pm-8am, weekend:24 hours) 
	service as usual before intervention, 
no control group
	GPs & ED,
04/2002-03/2006: 
586,534 patients
01/2005-03/2016: 
201,594 patients

	ED visits per patient/month stratified by urgency/time, fixed effects linear regression model & adjustments for GP/patient characteristics/seasonal trends, 
urgency: all CTAS groups  (1)

	Li 2019 
	controlled pre-post-study
Texas Chil-dren's Health Plan (TCHP)
	USA,
2008-2010, patients of PCPs taking part in program
	complex financial incentive program started in 2009 rewarding PCP out-of-hours services to reduce ED utilization („PIP group“)
	service as usual before intervention,
PCPs that do not take part in the program („non-PIP group“)
	paediatric PCPs & EDs;
baseline: 860 PCPs; 
follow-up: 1,597 PCPs
	ED visit rate per quarter and per 1000 insured person months, regression with adjustment for PCP characteristics, urgency: no  categorization, all urgencies

	Lippi Bruni 2016 
	(retrospective) cohort study 
Health Department of Emilia-Romagna, Italy
	Italy, 
2008-2010, 
GP groups and their patients using EDs

	voluntary program for GPs in groups to increase weekly office hours to 10- 12 hours/day, financial incentives for GPs
	service as usual by GPs working in groups who do not participate in program

	GP groups & EDs 
all GPs working in Emilia-Romagna 2008-2010 linked to 3,219 ED visits 
	ED visits stratified by urgency, comparison of yearly ED visits per GP using t’tests without adjustment for confounders and control group, urgency: no/low based on triage coding system (2)

	Whittaker 2016 
	controlled pre-post-study
NHS England, NIHR
	England,
2011-2014,
patients self-referring to the ED
	intervention GP practices offering additional out-of-hours appointments (week: 5-9pm, weekend), financial incentives for GPs
	service as usual before intervention, 
service as usual by GP practices not offering additional appointments 
	GPs & EDs
Intervention regions: 346,024 patients 
Control regions:  2,596,330 patients
	ED utilization by minor intensity self-referrers, difference-in-differences analysis with propensity score matching & adjustment for time trend, urgency: “minor intensity” groups based on HRGs


ED: emergency department, CTAS: Canadian Emergency Department Triage and Acuity Scale (scores 1-5; higher numbers represent lower urgencies), GP: general practitioner/general practice, HRGs: Health care Resource Groups used in the UK; NIHR: National Institute for Health Research; NHS: National Health Services; PCP: primary care physician
Additional file 4, Study characteristics; Intervention group 2: new/alternative primary care services for emergency care
	Author/ Year
	Study design
Funding 
	Country, follow-up, population
	Intervention
	Comparison, control
	Study Setting, size of sample 
	Outcome, outome assessment urgency assessment

	Allen 2021 
	(retrospective) cohort study 
AHRQ
	USA, 
2012-2013,
patients in 6 US-states attending EDs or UCC
	UCCs opened in defined ZIP-code areas, UCCs open at nighttime Monday-Friday and on weekends. 
	UCCs closed in areas with UCCs;
ZIP-code areas without UCCs
	UCC & ER, 
ZIP-Code with UCC: 29,782 persons
ZIP-Code without UCC: 12,641 persons
	ED attendance in/out of UCC hours by urgency, difference-in-differences analysis stratified by urgency/time, urgency: no/low based on NYU-ED algorithm (3)

	Arain 2015 
	controlled interrupted time series 
NIHR
	England, study:
04/2008-03/2010;1 year follow-up,
low-urgency patients at ED
	GP-led walk-in-centre (WIC) opened in April 2009 (open from 8 am to 9 pm 7 days a week)
	service as usual before WIC opened, 
ED visits at nighttime as control group
	WIC & ED, 
no numbers provided on size of sample
	non-urgent ED visits, regression-dis-continuity analysis with control for night attendances at ED & trend adjustment, urgency: GP type cases defined by authors

	Buckley 2010 
	interrupted time series 
Riverina Divi-sion of General Practice
	Australia, 
01/1998-10/2008, 
patients attending one hospital ED
	GP after-hours clinic (AHC) opened in March 2003
	service as usual before AHC opened, 
no control group
	AHC & ED, total number of patients visiting ED in study follow-up: n=345,465 
	ED visits by urgency, linear regression with adjustment for linear trend/cyclical patterns, ARIMA/Cochrane-Orcutt, urgency: ATS groups 4 & 5 (4)

	Jones 2011 
	pre-post-study
Primary Care Network & others
	Canada, 
01/2005-02/2008, 
Persons that use AHC or ED
	AHC opened in August 2006 (open Monday -Thursday 6-10 pm) 
	service as usual before AHC opened, 
no control group
	AHC & ED, 
no numbers provided on size of sample
	utilization of ED by severity; pre-post-comparison of monthly ED visits with Wilcoxon signed-rank test, urgency: CTAS groups 3-5 (1)

	Moe 2019
	interrupted time series 
WPCN
	Canada, 
2005-2017, 
low-urgency patients using ED/AHC 
	AHC opened end of 2005 (open 6-10 pm, some up to 12 am). 

	changes over time (between 2005 and 2017)
no control group
	AHC in local primary care network, between 2005/6 und 2016/17: 108,616 patients visited the AHC 
	annual ED & AHC visits, 
chi-square/ Mantel-Haentsel trend test without adjustment, urgency: CTAS groups 4 & 5 (1)

	O’Kelly 2011 
	(retrospective) cohort study
Health Re-search Board
	Irleand, 
1999-2007, low-urgency-patients using “Dubdoc” or ED
	GPs opened “Dubdoc“ service for out-of-hours care in 1998 (300 metres from local ED)
	changes over time (between 1999 and 2007), no control group
	ED & “Dubdoc”, 1999: 23,888; 2007: 11,386; Dubdoc:1999: 3,810; 2007: n= 7,696 
	low-urgency “Dubdoc” & ED utilization, linear regression/no adjustments (no details), urgency: MTS groups 4 & 5 (5)


AHC: After-hours clinic, AHRQ: Agency for Healthcare Research and Quality, ARIMA: Autoregressive Integrated Moving Average, ATS: Australian Triage Scale (scores 1-5;y higher numbers represent lower urgencies), ED: emergency department, CTAS: Canadian Triage and Acuity Scale (scores 1-5; higher numbers represent lower urgencies), GP: general practitioner/general practice, MTS: Manchester Triage System (scores 1-5; higher numbers represent lower urgencies), NIHR: National Institute for Health and Care Research, NYU-ED algorithm: New York University Emergency Department Algorithm, UCC: Urgent Care Center, WPCN: WestView Primary Care Network

[bookmark: _Toc167988235]Additional file 4, Study characteristics; Intervention group 3: patient education about available emergency care services
	Author/ Year
	Study design
Funding
	Country, follow-up, population
	Intervention
	Comparison, control
	Study Setting, size of sample 
	Outcome, outome assessment urgency assessment

	Adesara 2011 

	controlled pre-post-study
study conducted as part of a research project 
	USA, 
04-12/2009, 
non-urgent ED patients of two PC clinics 

	education campaign for patients who used ED for non-urgent care before; patients asked to contact family clinic first next time
	service as usual before intervention, 
clinic for internal medicine
	PC clinics & ED 
ED utilization by patients at in intervention period: 1,114, of which 316 (28%) non-urgent 
	change in ED utilization 3 months before, during and after intervention, use of t-tests to compare independent proportions/no adjustment for confounders, urgency: non-emergent cases by physician assessment & lab results

	Morreel 2019 
	pre-post-study
not reported
	Belgium, 
01/2017-08/2017 (weekends), follow-up: 09/2017-05/2018,
all patients at ED of a hospital 
	24 weekends: complex education campaign in waiting area, informing patients about out-of-hours primary care and the hospital-based GP cooperative (GPC)
	no intervention on 10 weekends preceding intervention, no control group
	Hospital ED with a hospital-based GPC, 
7,453 patients entering the ED in study period 

	proportion of voluntary switchers from ED to GPC, before/after analysis using chi-square/Mann-Whitney-U-tests by age/disease groups, urgency: no categorization, focus on self-referrals 

	Sturm 2014 
	RCT
Children’s Healthcare of Atlanta
	USA,
02/2010-05/2010,
parents who take children (3 months-16 years) to ED for non-urgent care 
	complex education of parents at dismissal from ED about out-of-hours primary care services by PCPs 
	routine ED dismissal information

	2 EDs,
360 patients contacted, 332 included in study
164 in intervention, 168 in control group

	utilization of ED or PCP in the 12 months following intervention,
analysis of numbers/proportions using chi-square-/Kruskal-Wallis-/Mann-Whitney-tests, urgency: the 2 lowest urgency groups of the ESI (6)


ED: emergency department, ESI: Emergency Severity Index, GP: general practitioner/general practice, GPC: General practitioner cooperative; PCP: primary care practices/physicians


[bookmark: _Toc167988236]Additional file 4, Study characteristics; Intervention group 4: addition of primary care services to emergency departments 
	Author/ Year
	Study design
	Country, follow-up, population
	Intervention
	Comparison, control
	Study Setting, size of sample 
	Outcome, outome assessment, urgency assessment

	Broekmann 2017 / van Gils van Rooij 2015
	(retrospective) cohort study 
ZonMw and others
	Netherlands, 
2011: patients recruited in month 03/04 and 10/11 Patients at ED or UCCs/GPs 
	UCC (cooperatives of GPs) opened in 3 regions for out-of-hours care at EDs – ED &GPs share one entrance (week: 5pm-8am, weekend: 24 hours)
	service as usual in 3 comparison/control regions without UCC 

	EDs, UCCs, GPs,
122,061 patient visits in study period
intervention: n=63.441 
control: n= 58.620 

	Utilization of EDs, UCCs, GPs by urgency, regression analysis with adjustment for patient/health problem characteristics, urgency: various triage systems (e.g. NTS (7), MTS, ESI) all urgencies

	Chmiel 2016 
	pre-post-study
Health Department of the City of Zurich
	Switzerland,
08/2007-06/2011, 
all patients self-referring to ED in study period
	hospital-integrated GP for emergency care opened in 2009, (week:  9am-10:30pm, weekend: 10am-10:30pm), triage to GP/ED
	service as usual before intervention, no control group
	ED & GP, patients ED 2007: 16,947; 2008: 18,470; patients ED/GP: 
2009: 21,003; 2010: 23,691; 2011: 24,331
	Utilization of ED/GP, changes in numbers/proportions over time analyzed with different statistical tests, urgency: ESI/focus on self-referrals/low urgency groups 

	Colliers 2017 / Philips 2010

	controlled pre-post-study
NIHDI
	Belgium, 
2006-2007 (Turn-hout); 2011-2012 (Antwerp), all patients visiting ED/GPC 
	Turnhout: GPC opened between two EDs
Antwerp: GPC opened in hospital/next to ED (24 hours weekends/holidays)
	service as usual before intervention Control Turnhout: no GPC 
Control Antwerp: GPC since 2003
	EDs & GPCs, 
no information on overall sample size

	Utilization of EDs/GPC, regression analysis for ED utilization in groups before vs. after intervention & by age groups, urgency: no cate-gorization/self-referrals included

	Ellbrant 2020 
	pre-post-study
Scania Region,
Malmö/others
	Sweden, 
2012 - 2015, patients aged 0-17 at ED
	GPC at hospital opened in 2014 (week: 5-10pm; weekend: 10am-10 pm)
	service as usual before intervention, 
no control group
	GPC & ED, 2012: 3,216 ED visits 2015: 3,074 ED visits, 2,302 GP visits
	Utilization of ED/GPC, Mann-Whitney U-/Fisher’s exact tests, urgency: RETTS-P/ESS lowest urgency group

	van Veelen 2016 
	pre-post-study
none

	Netherlands,
10/11 2012 & 10/11 2013, all patients/ self-referrers
	GPC opened next to ED in 02/2013; triage of patients to ED/GPC 
	service as usual before intervention,
no control group
	ED and GPC; number of patients coming to ED in intervention period: 8,311 
	Utilization of ED/GPC, chi-Square- und Mann-Whitney-U-Tests, urgency: MTS/all urgencies, focus on self-referrals

	Wackers 2023 
	(retrospective) cohort study
Ministry of Health, Welfare & Sports
	Netherlands,
01/2017-12/2017,
patients of a specific insurance company/ self-referrers
	Acute Care Collaborations (ACC) at hospitals integrating after-hours primary care (AHPC) physicians 
	service as usual by EDs and separate AHPC physicians  
	EDs/ACCs/AHPCs, 
610,845 patients as a representative sample

	Utilization of ED/ACC/AHPC, logistic regression analysis adjusted for  age/sex/comorbidities, urgency: no categorization/all urgencies, self-referrals included


ACC: Acute Care Collaboration, AHPC: after-hours primary cre, ED: emergency department, ESI: Emergency Severity Index, ESS: Emergency Signs and Symptoms, GP: general practitioner/general practice, GPC: general practitioner cooperative, MTS: Manchester Triage System (scores 1-5; higher numbers represent lower urgencies), NIHDI: National Institute for Health and Disability Insurance, NTS: Netherlands Triage System (scores 0-5; higher numbers represent lower urgencies), PCP: primary care practices/physicians, RETTS-P: Rapid Emergency Triage and Treatment System for Paediatric patients, TAS: Telephone advice system, UCC: Urgent Care Center, ZonMw, The Netherlands Organisation for Health Research and Development

Additional file 4, Study characteristics; Intervention group 5: introduction of common access points for emergency ED/primary care at hospitals
	Author/ Year
	Study design
Funding
	Country, follow-up, population
	Intervention
	Comparison, control
	Study Setting, size of sample 
	Outcome, outome assessment, urgency assessment

	Platter 2020 
	pre-post-study
none

	Netherlands,
04/2014-04/2015 08/2015-08/2016,
children<18 years/ self-referrers to hospital ED/ECAP
	[bookmark: _Hlk169711029]Emergency Care Access Point (ECAP) opened in June 2015 (week: 5pm-8am, week-end days) triaging patients to GPC or ED 
	service as usual before intervention, no control group
	ED/GPC/ECAP, n=3,997

	ED visits during ECAP hours/ GPC visits before/after ECAP, statistical analyses using chi-square-/Mann-Whitney-tests, urgency: nurse & GP assessment using different triage systems/ focus on self-referrals & low urgency groups

	Thijssen 2013
	(controlled) pre-post-study
not reported
	Netherlands, 
2006-2012,
all patients/self-referrers
	ECAP opened in December 2008 (week: 5pm-8am, weekend/holidays) triaging patients to GPC.
	service as usual before intervention, no control group was explicitly stated, but ED utilization in non-ECAP hours was used as control
	ED/GPC/ECAP, patients in ED 
during ECAP hours: n=110,696, during non-ECAP hours: n=94,778

	ED & GPC utilization before/after intervention,
statistical analyses using chi-square-/Mann-Whitney-tests, logistic segmented regression analysis with control for age and gender,
urgency: different triage systems (MTS, NTS), self-referrals included


ECAP: Emergency Care Access Point, ED: emergency department, GP: general practitioner, GPC: general practitioner cooperative, MTS: Manchester Triage Scale (scores 1-5; higher numbers represent lower urgencies), NTS: Netherlands Triage Scale (scores 0-5; higher numbers represent lower urgencies)
[bookmark: _Toc167988238]





Additional file 4, Study characteristics; Intervention group 6: co-payments for emergency room attendance
	Author/ Year
	Study design
Funding
	Country, follow-up, population
	Intervention
	Comparison, control
	Study Setting, size of sample 
	Outcome, outome assessment, urgency assessment

	Petrou 2019 

	interrupted time series 
none

	Cyprus
01/2011-05/2014,
all patients in public health care

	Introduction of a co-payment of 10€ for ED utilization in August 2013
	service as usual before intervention, no control group
	ED, no information on sample size
	ED utilization, statistical analysis using segmented dynamic regression (three autoregressive integrated moving average (ARIMA) models) for total, potentially and non-avoidable ED visits, 
urgency: categorization by 2 HC-professionals into avoidable and non-avoidable ED visits


ARIMA: Autoregressive Integrated Moving Average, ED: Emergency Department, HC: Health Care
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