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A B S T R A C T   

Background: During the TRIAGE trial, emergency nurses diverted 13.3% of patients with low-risk complaints 
from a Belgian emergency department (ED) to the adjacent general practitioner cooperative (GPC). We examined 
the effects of this diversion on the total cost, insurance costs and patient costs, as charged on the invoice. Changes 
in the cost composition and the direct impact on revenues of both locations were examined as a secondary 
objective. 
Methods: The differences in costs between intervention and control weekends were tested with two-sample t-tests 
and Kolmogorov-Smirnov (KS) tests. For the main outcomes an additional generalised linear model was created. 
Proportions of patients charged with certain costs were examined using Pearson’s chi-square tests. Average 
revenues per weekend were compared using pooled t-tests. 
Results: During intervention weekends, total costs increased by 3% (€3.3). The costs decreased by 8% (€2.2) for 
patients and increased by 6% (€5.5) for insurance, mainly driven by differences in physician fees. More patients 
were charged a consultation fee only (25% vs. 19%, p-value<0.01). The GPC’s revenues increased by 13% (p- 
value=0.06); no change was found for the ED’s revenues. 
Conclusion: The intervention reduced costs slightly for patients, while total costs and insurance costs slightly 
increased. When implementing triage systems with primary care involvement, the effects on the costs and rev
enues of the stakeholders should be monitored.   

1. Introduction 

The steady increase in crowding at Emergency Departments (EDs) 
worldwide raises concerns about inappropriate use of EDs. Particularly 
during out-of-office hours (OOH), a substantial number of patients 
present at the ED on their own initiative for non-urgent health problems 
[1–3]. In Belgium, 70% of ED patients are self-referred and 40–56% are 
not in direct need of hospital care [4]. This raises the question whether 
some of these patients could be managed more appropriately in other 
settings [5]. To improve access to OOH primary care, many European 
countries are increasingly providing care in General Practitioners 

Cooperatives (GPCs). Despite the associated increase in primary care 
utilisation, many patients continue to make unnecessary ED visits [6]. 
Evaluations have indicated that the rise of GPCs has not necessarily led 
to a reduction in workload at the ED, but better access to after-hours 
primary care may reduce non-urgent ED utilisation [7,8]. Unnecessary 
ED visits result in a high workload for health professionals, decreased 
patient satisfaction, and reduced quality of care. Some authors argue 
that inappropriate ED use could lead to unnecessary healthcare spending 
[9,10]. Therefore, measures should be taken to assist patients in 
choosing the most appropriate care setting. 

One solution is extended triage, the combination of a validated triage 
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system at the ED with an extension to allow diversion of appropriate 
patients to the GPC. Classic triage systems, such as the Manchester 
Triage System (MTS), set treatment priorities, but are as such not suit
able for a diversion to primary care [11]. An extended triage tool adds 
assignment to the most appropriate treatment site (ED for patients in 
need of urgent or advanced care and GPC for low-risk patients) to the 
triage system. Previous non-randomised studies have shown promising 
results but have seldomly included a financial evaluation [12–15]. 

The Belgian healthcare system is organised into primary (such as 
GPs), secondary (general hospitals), and tertiary care (specialised hos
pitals), with open access for patients to all levels. It is mainly organised 
as a fee-for-service system. The fees for healthcare services are the result 
of historical negotiations between doctors’ unions, semi-private health 
insurance funds, and the Belgian government. These fees do not neces
sarily reflect the actual costs to deliver the services. During OOH care, 
the health insurance’s share is charged directly to the health insurance 
providers [4]. At the GPC, patients pay their share immediately on-site, 
while at the ED, the invoice is sent a few months later. At the time of the 
current study, Belgian GPCs were only open during weekends. During 
weeknights, GPs performed their on-call services at their own practices. 

Different mechanisms may generate cost effects of extended triage. 
First, there are differences between consultation fees of ED physicians 
and general practitioners (GPs). In Belgium, the magnitude and the di
rection of these differences depend on the medical speciality of the 
physician and on the arrival time of the patient [4]. For instance, con
sultations during the night are more expensive at the GPC than at the ED, 
while the opposite occurs during daytime. Fees for technical procedures 
(e.g., sutures for a laceration, or resuscitation in case of cardiac arrest) 
also differ between physicians and even amongst ED physicians with 
different professional degrees. Second, different physicians treat similar 
patients differently in terms of diagnostic procedures, treatments, and 
hospitalisations which might have an impact on costs. Low-risk ED pa
tients diverted to the GPC might receive a different treatment than they 
would receive at the ED. This variation has been described between GPs 
working in a private practice versus an ED [16]. Variation in practice 
style between GPs and ED physicians has been reported as well [17]. 
Further, when some patients are referred to the GPC, ED physicians 
might treat their remaining patients differently leading to changes in 
costs [18]. 

To guide Belgian policymakers and further implementation of 
extended triage, we designed a large, randomised trial to assess whether 
cost differences arise in practice. Previous studies were insufficient, as 
few assessed the economic impacts of a reduction in inappropriate ED 
use and had important methodological limitations [8]. For instance, no 
studies used a randomised design. Some studies found that the presence 
of a GP inside the ED led to an improvement in the effectiveness and 
quality of care and was less expensive than the usual care method, as 
they used fewer resources than usual ED staff [19–22]. Other studies 
focused on cost changes when a GPC and ED collaborate. Most of these 
studies simply compared costs of patients treated at a GPC or in the ED, 
without considering that patient characteristics might differ between the 
two settings. Several studies found small cost savings [23,24], while 
others found an increased cost per patient in the integrated model [25, 
26]. One study examined the cost savings when diverting self-referred, 
non-urgent children who present at the ED to the GPC [24]. This pro
spective observational before-after study found that overall cost benefits 
of the triage were minimal. The evidence supporting that care models 
aimed at reducing inappropriate use are financially beneficial remains 
weak. If savings are realised, this is likely to be overshadowed by the 
overall cost of introducing an alternative service [27,28]. Finally, 
although diverting low-severity patients might reduce costs, compared 
with strategies aimed at reducing admissions, and to a lesser extent 
improving the efficiency of ED care for intermediate or complex con
ditions, the potential is small [29]. 

This article is the first to use a cluster randomised design to inves
tigate the cost effects of diverting ED patients with primary care 

problems from a Belgian urban general hospital to the adjacent GPC. The 
clinical results of this trial have been published elsewhere [30]. In this 
article, we examined whether diverting patients to primary care has an 
impact on total costs and on the costs for the social insurance and the 
patients, as charged on the invoice. In addition, we investigated which 
type of medical treatment drives the changes in costs and how the cost 
composition of the invoice changes. As a secondary objective, the direct 
impact of the intervention on the revenues of the ED and GPC was 
examined. 

2. Materials and methods 

2.1. The TRIAGE trial 

The TRIAGE trial was designed to determine the effects of an 
extended nurse-led triage system that diverts low-risk patients from a 
Belgian ED to a GPC. This single-centre, clustered randomised trial ran 
from 01/03/2019 to 30/12/2019 during OOH care. OOH care is inter
nationally and locally defined as care provided between 7.00 pm and 8 
am and during weekends and public holidays. The current study only 
involves weekends and holidays because the GPC was not open during 
weeknights [31]. Patients were the units of analysis and weekends 
(Friday 7 p.m. until Monday 7 a.m.) or bank holidays, hereinafter 
referred to as weekends, were the units of randomisation. During the 
trial, a trained nurse performed an extended triage at the ED and 
assigned patients to the ED or GPC. During intervention weekends, pa
tients with a low risk for hospital care were advised to visit the GPC. 
Patients had the right to refuse the advice. During control weekends, 
patients were not informed about the GPC as the advice was recorded in 
the patient’s file but not communicated to the patient. The study was 
carried out at the ED of an urban general hospital and at the adjacent 
GPC. The surroundings consist of ethnically diverse middle income and 
socially deprived neighbourhoods. The ED is staffed by approximately 
10 physicians and 25 nurses, who managed 33 027 contacts in 2018. 
Compared to other Belgian EDs, this workload is on the 75th percentile. 
The GPC covers a neighbourhood of 145 000 inhabitants and all 110 GPs 
working in the area are required to work at least one shift per month in 
the GPC. In 2018, the cooperative handled 10 586 consultations. The 
GPC moved from a location nearby to a building adjacent to the ED two 
years prior to this study. 

The population of the study site is comparable to other Belgian cities 
and suburban areas in Europe. Although important national differences 
exist, the GPC is increasingly the dominant model for organisation of 
OOH primary care in Europe [32]. More than half of the Organisation for 
Economic Co-operation and Development member states have estab
lished gatekeeping systems (GP referral is required to access secondary 
care) while in Belgium, ED and GPC are freely accessible [33,34]. 

For this study, all patients presenting at the ED during the trial were 
assessed for eligibility (N = 9964). Patients arriving in a physician- or 
nurse-staffed ambulance, patients already admitted to the hospital, and 
patients referred to the ED by a GP or specialist were excluded because 
they already underwent a triage. Patients without a social insurance 
number were excluded as it was not possible to link their data from the 
ED to the data from the GPC. The final study population consisted of 
8158 self-referred patients. 

The extended triage was performed using a newly developed 
extension to the MTS [35]. It consists of 53 flowchart diagrams, each 
specific to a reason for encounter (e.g., abdominal pain). Every flow
chart consists of discriminators (e.g., mild pain), eventually leading to 
an urgency category ranging from level one (immediate care necessary) 
to level five (non-urgent) [36]. In the extended version, additional dis
criminators in the two lowest urgency categories were added to 44 
flowcharts to determine the most appropriate caregiver (ED physician or 
GP). 

The TRIAGE trial demonstrated that a sustainable, safe diversion of 
low-risk ED patients to primary care is possible using the extended MTS. 
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During intervention weekends, 838/6294 patients (13.3%, 95% CI 12.5 
to 14.2) were assigned to visit the GPC, of which 599/6294 (9.5%, 95% 
CI 8.8 to 10.3) followed the advice and were treated by a GP. Of these, 
24 were referred back to the ED and three were admitted. More detailed 
results on the trial and its methodology are reported elsewhere [30]. 

2.2. Outcome measures 

The primary outcomes of this study are the total cost of all medical 
services delivered to the patient, the share of these costs for the patient, 
and the share of these costs reimbursed by the social health insurance. 
For this study, costs are defined as the prices that appear on the invoice 
of the patient for the supplied medical services. These costs do not 
necessarily reflect the opportunity costs of the delivered service. Addi
tional outcomes are the different cost categories (physician fees, medical 
imaging, technical procedures, medication, and non-refundable items) 
and whether certain cost categories were charged. The secondary out
comes are the total revenues for the delivered medical services of the 
GPC and the ED during the trial. Some of the revenues described as ‘ED 
revenues’ do not go directly to the ED or ED staff but to other services of 
the study hospital, such as the radiology department. 

2.3. Data collection 

The following data were collected using iCAREdata, a database of 
OOH care medical records [37,38]: patient’s age, sex, residence (living 
within the communities covered by the GPC or not), and socio-economic 
status (receiving increased reimbursement or not); MTS flowchart (53 
flowcharts combined into 15 categories); time period (day, evening, or 
night); subjective crowding at the ED (quiet, normal, busy). The data 
from the ED and GPC were linked through their pseudonymised national 
insurance number. 

Patient-level data on the costs of treatment at the ED and GPC were 
received from the billing department of the hospital and the GPC, 
respectively. The data consisted of the nomenclature (billing) codes of 
all provided medical services and their costs. The cost for 87 study pa
tients were not reimbursed by the social health insurance but by a pri
vate insurance company or another government institution. Because the 
paying party does not influence the total costs, these costs have been 
added to those of the social health insurance (further referenced to as 
insurance). The nomenclature codes were grouped to construct different 
cost categories: consultation fees, medical imaging, technical proced
ures, medication, non-refundable items, and the total billing cost of all 
medical services. Supplementary fees linked to other costs, such as a 
night time consultation supplement, have been added to the cost cate
gory they are linked to. The category non-refundable items consists of 
various articles at the request of the patient (e.g., a toothbrush) or 
necessary for their medical care (e.g., crutches). Costs for medication 
only include the medication given to the patient during a consultation. 
The invoices were matched with the medical records based on sex, birth 
year, postal code, and time. Laboratory tests are in general billed by a 
separate department and were not routinely available for the study. 

Only costs directly related to the care of individual patients and thus 
appearing on the patient’s invoice were studied. The GPC and the ED 
have additional revenues, such as government funding for staff and 
infrastructure, which were not analysed. Patient-level data on medical 
imaging ordered by the GP were unavailable. However, GPs seldomly 
order medical imaging. During the second semester of 2019, medical 
imaging was ordered for only 77 out 5747 GPC patients (1.3%, 95%CI 
1.1–1.7). 

2.4. Study population 

For our primary objective (the impact of the intervention on costs), 
we included all study patients in the TRIAGE-trial. For our secondary 
objective (the impact of the intervention on the revenues for the study 

sites) we included all patients who received an invoice from the ED or 
the GPC during the trial period. This included patients who visited the 
GPC without a prior ED visit. Patients with a missing invoice were 
excluded. 

For our primary objective, we excluded patients who were hospi
talised. Their ambulatory invoice was not representative of their costs at 
the ED and thus not comparable to ambulatory patients. Further due to 
the complex reimbursement system in Belgium, some ED costs appear on 
the invoice for the hospitalisation while others are not reimbursed in 
case of a hospitalisation. 

For the secondary objective (impact of the intervention on the rev
enues of the ED and GPC), hospitalised patients were not excluded as 
these analyses did not require comparisons between patient groups. 
Weekends that include bank holidays and bank holidays in the week 
were excluded for the secondary outcome as the length of these was 
more than a standard weekend, naturally leading to different total 
revenues. 

2.5. Statistical analyses 

To test whether the randomisation was successful, patients’ socio- 
demographic and medical characteristics were compared between con
trol and intervention weekends using Pearson chi-square tests. 

For the primary objective, mean costs were compared using a pooled 
t-test or a t-test for unequal variances, depending on which was most 
appropriate according to an F-test. Although the TRIAGE trial was 
randomised, a regression analysis could increase statistical power, and 
thus a generalised linear model (GLM) with a log-gamma link was 
created for the total costs, the total share for patients, and the total share 
for the insurance. This model allowed us to estimate mean costs as a 
function of a set of covariates and is robust to outliers or asymmetries in 
the data distribution. As the invoice data were highly skewed with a long 
tail to the right (medcouple = 0.02). It was not suitable to study the 
composition of the invoices, as these categories contained many zero 
values [39]. A sensitivity analysis excluding four outliers with very high 
costs (above €1000) was executed in order to check whether these few 
records influenced the overall results. 

Combined Kolmogorov-Smirnov (KS) two-sample tests were used to 
examine whether the samples from the intervention and control week
ends were from populations with the same distribution. The KS test is an 
appropriate nonparametric test, as the invoice data were skewed and the 
direction of the effect was unknown prior to the analysis. Compared to a 
t-test, the KS test is sensitive for all types of differences that may exist 
between the two distribution functions, including differences in mean, 
median, or variance [40]. In case of a significant difference in the dis
tributions, a one-sided KS test was used to assess the directions of this 
(ese) difference(s). 

The cumulative density functions of the total cost per patient and the 
costs for different cost categories were analysed. Such an analysis allows 
to understand the changes caused by the intervention more precisely. 
The proportion of patients to whom a certain cost category or a com
bination of certain categories was billed was compared between inter
vention and control weekends using Pearson’s chi-square tests. 

For the secondary objective, the average number of treated patients 
and average revenues per weekend were compared between interven
tion and control weekends using a one-sided pooled t-test. An increase 
was expected for the GPC, while a reduction was assumed to occur at the 
ED. 

Data were analysed using JMP Pro® version 15.0 (SAS institute) and 
Stata 17.0 (StataCorp LLC, College Station, TX USA). The significance 
level for all tests was set at 0.05. 
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3. Results 

3.1. Study population 

During the TRIAGE trial, 8158 patients were assessed for eligibility. 
The intervention group consisted of 6374 (78.1%) patients and the 
control group of 1784 (21.9%) patients [30]. Because of subsequent 
hospitalisation, 1339 (16.4%) patients were excluded for the analysis of 
our primary objective. Another 338 (4.1%) patients were excluded, as 
their ED invoice data was missing (N = 299) or because no match could 
be made between invoice and medical data (N = 39). Missing invoices 
were uniformly distributed over time. The mean number of patients with 
a missing invoice and the mean number of hospitalised patients, as well 
as their characteristics, did not significantly differ between intervention 
and control weekends (see Appendix S1 and S2). The resulting sample 
consisted of 6481 patients, 5069 (78.2%) presented during intervention 
weekends and 1412 (21.8%) during control weekends. Of these patients, 
543 received an invoice from the GPC and 5888 from the ED. Due to a 
mistake from the billing department (N = 34) or due to being referred 
back to the ED (N = 16) by the GPC, 50 patients received an invoice from 
both care settings. 

The sample to analyse the revenues (secondary objective) consisted 

of 5898 patients with invoices from the ED and 8011 patients with in
voices from the GPC, spread over 30 intervention weekends and 9 
control weekends. 

3.2. Sample characteristics 

Appendix S3 compares patient characteristics between intervention 
and control weekends. The differences in socio-demographic charac
teristics (age, sex, socio-economic status, and residence) as well as the 
presenting medical complaint were not significant. 

During intervention weekends there was a limited shift from the 
urgency categories four and five towards more urgent categories (p- 
value=0.049) (see Appendix S4). The selection of a certain urgency 
category is thus not independent from the intervention. As a result, 
comparing costs between control and intervention weekends within 
urgency categories was not appropriate. 

3.3. Comparison of summary statistics 

Table 1 provides a comparison of summary statistics for the total cost 
of care and various cost categories between intervention and control 
weekends. During control weekends, the mean total cost per patient was 

Table 1 
Comparison of summary statistics for the total cost of care and various cost categories between intervention and control weekends. All costs are expressed in euro 2019.   

Intervention(n =
5069) 

Control(n =
1412) 

Total(n =
6481) 

p-value combined KS two-samples 
test 

p-value t-test for unequal 
variances 

Total invoice 
Total cost Mean (SD) 122 (116) 119 (117) 122 (116) <0.01 0.34* 

Median 
(IQR) 

90 (49–137) 88 (49–135) 90 (49–137) 

Physician fees Mean 46 (13) 46 (11) 46 (13) <0.01 0.65  
Median 49 (39–49) 49 (39–49) 49 (39–49) 

Medical imaging Mean 28 (58) 24 (51) 27 (56) 0.05 0.05  
Median 0 (0–28) 0 (0–28) 0 (0–28) 

Technical 
procedures 

Mean 42 (68) 42 (79) 42 (71) 0.28 0.97  
Median 23 (0–53) 21 (0–48) 23 (0–48) 

Non-refundable 
items 

Mean 3 (7) 3 (6) 3 (7) 0.49 0.70  
Median 0 (0–2) 0 (0–2) 0 (0–2) 

Delivered 
medication 

Mean 3 (14) 2 (6) 3 (13) 0.49 0.28  
Median 0 (0–2) 0 (0–2) 0 (0–2) 

Share for the patient 
Total cost Mean (SD) 26 (28) 28 (36) 26 (30) <0.01 0.014  

Median 
(IQR) 

23 (12–31) 23 (15–31) 23 (13–31) 

Physician fees Mean 16 (10) 18 (9) 17 (10) <0.01 <0.01  
Median 21 (12–21) 21 (12–21) 21 (12–21) 

Medical imaging Mean 2 (9) 2 (12) 2 (9) 0.61 0.29 
Median 0 (0–2) 0 (0–2) 0 (0–2) 

Technical 
procedures 

Mean 3 (11) 3 (17) 3 (12) 1.00 0.41 
Median 0 (0–2) 0 (0–2) 0 (0–2) 

Non-refundable 
items 

Mean 3 (7) 3 (6) 3 (7) 0.51 0.68 
Median 0 (0–2) 0 (0–2) 0 (0–2) 

Delivered 
medication 

Mean 1 (4) 1 (4) 1 (4) 0.51 0.72* 
Median 0 (0–1) 0 (0–1) 0 (0–1) 

Share for the insurance 
Total cost Mean (SD) 97 (108) 91 (109) 95 (109) <0.01 0.092* 

Median 
(IQR) 

62 (33–107) 57 (28–104) 61 (33–107) 

Physician fees Mean 30 (14) 28 (11) 30 (13) <0.01 <0.01  
Median 28 (25–37) 28 (27–37) 28 (25–37) 

Medical imaging Mean 26 (55) 22 (48) 25 (54) 0.54 0.02  
Median 0 (0–27) 0 (0–27) 0 (0–27) 

Technical 
procedures 

Mean 39 (65) 39 (74) 39 (68) 0.37 0.91  
Median 20 (0–48) 16 (0–46) 20 (0–46) 

Non-refundable 
items 

Mean 0 (1) 0 (1) 0 (1) 1.00 0.86* 
Median 0 (0–0) 0 (0–0) 0 (0–0) 

Delivered 
medication 

Mean 1 (12) 1 (3) 1 (11) 0.96 0.28 
Median 0 (0–0) 0 (0–0) 0 (0–0)  

* Pooled t-test, most appropriate according to F-test for unequal variances. 
SD: Standard Deviation. 
IQR: Interquartile Range. 
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€119 (median €90). Costs during intervention weekends were on 
average 3% more expensive, with an average total cost of €122 (median 
€90). This difference in mean was not significant according to the to the 
t-test, but in the log-gamma GLM it was significant (see Appendix S5). 
The KS test indicated that the two samples did not have equal distri
butions. When examining the various cost categories separately, the KS 
test was only significant for the physician fees. However, the median 
(€49) and the mean (€46) were similar during control and intervention 
weekends. A small difference was also visible in the costs for medical 
imaging. The average cost for this type of service was higher during 
intervention weekends (€28 compared to €24). 

The second part of Table 1 shows the share of the cost borne by the 
patient and by the insurance. On average, patients had an invoice of €26 
and €28 during intervention and control weekends, respectively. This 
cost reduction of about 8% was significant both according to the t-test 
and the GLM model (see Appendix S5). The KS test indicated that the 
distributions differed between both groups. This difference was driven 
by the physician fees. The mean consultation fee was significantly higher 
during control weekends. The opposite was found when examining the 
costs for the insurance. The mean total insurance cost during interven
tion weekends was around 6% higher than during control weekends, 
namely €97 compared to €91. This increase was significant at the 0.10 
level according to the t-test and at the 0.05 level in the GLM (see Ap
pendix S5). The KS test indicated that the two samples had significantly 
distinct distributions. Again, this was driven by higher consultation fees. 
In addition, the average cost for medical imaging borne by the insurance 
was higher during interventions. 

A sensitivity analysis excluding four outliers with extremely high 
costs (above €1000) revealed similar results even though the signifi
cance of the difference in patient’s share decreased and insurance’s 
share increased (see Appendix S6). 

3.4. Cumulative density functions 

Fig. 1 plots the cumulative density function of the total cost per 
patient for both intervention and control weekends. A remarkable dif
ference between weekends can be observed at the lowest percentiles 
(one-sided KS p-value<0.01). During intervention weekends, a rela
tively large fraction of patients had a total cost of around €39, indicative 
of the most common OOH-consultation fee of a GP [41]. Compared to 
control weekends, a smaller fraction of patients had a cost of approxi
mately €49, which corresponds with the consultation fee of an ED 
physician. 

The cumulative distributions of physician fees (see Fig. 2) show that 
during intervention weekends, two shifts occurred. First, an additional 
fraction of patients paid a typical €39 consultation fee of a GP. There
fore, the distribution of costs during intervention weekends contains 
significantly smaller values than the distribution during control week
ends (one-sided KS p-value<0.01). At the higher percentiles, the oppo
site is observed. During intervention weekends, a small group of patients 
was charged €52, the typical consultation fee for a GP at night [41]. The 
intervention group then contains larger values than the control group 
(one-sided KS p-value<0.01). Thus, the null hypothesis that the distri
bution of consultation fees is equal in intervention and control weekends 
is rejected (KS p-value<0.01). The cumulative density functions of the 
costs for medical imaging, technical procedures, medication, and 
non-refundable items are similar between intervention and control 
weekends (see Appendix S7). 

3.5. Cost composition of the invoice 

Table 2 shows the composition of the invoices. During both inter
vention and control weekends, 98% of patients were charged a consul
tation fee. For the remainder, the hospital probably made an 
administrative mistake. 

Regarding the extent to which this consultation fee was combined 
with other costs, two groups of patients can be described. First, there is a 
considerable group of patients to whom, apart from the consultation fee, 
very little or no other costs were charged. During control weekends, 
almost one fifth of the patients (19%, 95%CI: 17 to 21) paid for a 
consultation only. For another 10% (95%CI: 9 to 12), a consultation fee 
was combined with medication. The average cost of medication for these 
patients was €3. For 5% of the patients (95%CI: 4 to 6), the consultation 
was combined with non-refundable items. For these, the average cost of 
items was €3. Finally, 8% (95%CI: 6 to 9) had a consultation combined 
with medication and non-refundable items. The sum of medication and 
non-refundable items was on average €8 for these patients. A second 
group of patients had an invoice consisting of more substantial costs. 
Technical procedures were carried out for 54% (95%CI: 51 to 56) of 
patients seen during control weekends, with an average cost of €79 for 
them. Medical imaging was charged for 39% (95%CI: 36 to 41), costing 
on average €63 per patient. 

A similar trend was observed during intervention weekends. How
ever, significantly more patients were only charged a consultation fee, 
namely 24% (95%CI: 23 to 26, p<0.01). This was paired with a smaller 
fraction of patients for whom the consultation fee was combined with 

Fig. 1. Cumulative density function of the total cost (in euro 2019) per patient 
for intervention and control weekends. The x-axis has been restricted to the 
98th percentile, otherwise the limited number of patients with a very high cost 
reduce the readability of the graph. 

Fig. 2. Cumulative density functions of the physician fee cost (in euro 2019) 
per patient for intervention and control weekends. The x-axis has been 
restricted to the 98th percentile, otherwise the limited number of patients with 
a very high cost reduce the readability of the graph. 
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either medication or non-refundable items. No differences were 
observed in the number of patients charged for technical procedures and 
medical imaging. 

3.6. GPC and ED revenues 

During intervention weekends, the GPC’s revenues were on average 
9885€ (13%) higher than during control weekends (€8608 vs. €7619, p- 
value=0.03). The mean number of patients seen per weekend increased 
as well, although not significantly (210 vs. 190, p-value=0.06). For the 
ED, no significant effect was found in the average revenues (€19,228 vs 
€18,869, p-value=0.65). The number of patients seen per weekend 
decreased by 6% (149 vs. 159, p-value=0.05). See Appendix S8 for an 
analysis of the revenues and number of patients per weekend. 

4. Discussion 

The invoices of 6481 patients, 5069 (78.2%) from intervention 
weekends and 1412 (21.8%) from control weekends, were analysed. 
There was a small increase of 3% (€3.3) in the mean total costs per 
patient. The GPC’s revenues increased by 13% during intervention 
weekends while no reduction was found for the ED’s revenues. Average 
costs decreased 8% (€2.2) for the patient and increased 6% (€5.5) for the 
insurance during intervention weekends. 

An increase in the average cost for medical imaging (€28 vs. €24, p- 
value=0.05) during intervention weekends was found. A possible 
explanation for this increase is that need for medical imaging (which 
was always linked to an ED assignment) was an important item 
(discriminator) in the extended MTS triage [47]. Diverting a fraction of 
patients towards the GPC reduced the number of patients with small 
additional charges, such as medication or non-refundable items. This 
suggests that apart from cost for medical imaging, cost shifts due to the 
intervention occurred within the group of patients who would have 
received a moderate invoice anyway (consisting of a consultation and 
medication/refundable items). 

Our findings are similar to previous findings that the potential cost 
savings of diverting low acuity patients from ED to GPC are limited [29]. 
The minor cost differences might be related to the small proportion of 
diverted patients (10%) as compared to similar studies that reported a 
diversion of around 20% [42,43]. The total cost increase we found was 
mainly due to an increase in the cost of medical imaging and has to be 
monitored closely. We could not detect an increase for the other cate
gories, but the study was not designed to study them, so a small effect on 
these costs in any direction cannot be excluded. Policy makers should be 
aware of a possible (small) cost increase when implementing extended 
triage. 

The small increase in total costs does not necessarily mean the 
intervention was not useful from a clinical perspective. For example, the 

ED staff considered the triage helpful and found it a positive experience 
[48]. Given the shortage of specialised ED nurses, a rewarding working 
environment is important [44]. Additionally, ED crowding is associated 
with worse quality of care and worse perception of care, the studied 
intervention might mitigate this effect [45]. There may also be a 
long-term effect, as patients who were previously introduced to the GPC 
will visit a GP more readily in the future [46]. 

On average, the intervention was associated with a lower invoice 
paid for by the patient (€26 vs. €28) and a higher invoice for the in
surance (€97 vs. €91). The share of the invoice borne by the patients 
decreased, driven by the physician fees. GPC consultations offer higher 
reimbursements from the insurance, such that only about a quarter is 
paid by the patient. In the ED, the patient pays almost half of the cost. 
Extended triage can be used to make emergency healthcare more 
accessible, especially because more patients with a low socio-economic 
status were diverted to the GPC [30]. 

The GPC had a revenue increase of almost 13% (€8608 vs. €7619), 
while no reduction of the revenues at the ED was found. However, we 
cannot definitely exclude any loss at the ED, as the standard deviation on 
its mean revenues per weekend was large, the expected loss was small, 
and this outcome was a secondary objective only. It is possible that the 
ED treated the remaining patients during intervention weekends more 
intensively. The increase in the costs of medical imaging points in this 
direction. To mitigate shifts in income from ED to GPC, implementation 
of extended triage should be accompanied by a reform of the funding 
structure of the entire OOH system. One aim of the TRIAGE trial was to 
reduce health insurance costs, not to increase the revenues of the GPC so 
this reform should focus on a financing system that rewards efficient 
patient care and not the delivery of technical procedures and consulta
tions. Under the intervention, the ED invested in personnel (re
ceptionists and triage nurses) for triage that generated revenues for the 
GPC. At least partially, GPC and ED should be financed together so they 
have an incentive to collaborate efficiently. Synergies can be found in 
the sharing of infrastructure and staff. 

In this study, one out of every four patients assigned to the GPC 
refused the extended triage and remained at the ED [30]. If the pro
portion of refusers is minimised, which can be achieved by making the 
advice compulsory or by improving patient-nurse communication, then 
cost changes may be larger [24,49]. Policy makers should consider an 
obligation to follow a GPC assignment while taking into account the 
patient’s perspective. 

Our study has some limitations. No sample size calculations were 
made because the size of the convenience sample was determined by the 
medical outcomes of the TRIAGE trial. Comparing costs between control 
and intervention weekends by urgency category was not possible since 
the categories were not independent from the intervention. Such an 
analysis would capture not only the impact of the intervention, but also 
the influence of a different and more selective allocation to low urgency 
categories by the nurses on duty. Doing so would overestimate the 
savings during intervention weekends giving the higher costs for higher 
urgency categories. However, when comparing the total cost and 
various cost categories for only urgency categories four and five, the 
results were similar (see Appendix S9). Second, there was no full insight 
into the costs and revenues. Patient level data on medical imaging or
dered by the GP and clinical laboratory tests from both settings were not 
available. We are confident that both imaging and laboratory test are 
rarely used at the GPC, but do not know the impact on laboratory testing 
at the ED. We did not study short- and long-term follow-up costs after the 
ED or GPC consultation. This article analysed only the invoice costs, 
which do not include all resources used and revenues generated. The 
GPC and ED have other costs and incomes, such as government funding 
for staff and infrastructure. Some of these are influenced by the number 
of patients. Fixed costs (e.g., infrastructure), costs related to the nursing 
staff or the ED’s equipment, additional costs for implementing and 
executing the triage, and spillover effects, such as a decreased waiting 
time or patients refusing advice and leaving without care, were also not 

Table 2 
Composition of the invoice per patient for intervention and control weekends.   

Intervention (%) 
(n = 5069) 

Control (%) 
(n = 1412) 

p-value chi- 
square test 

Consultation fee 4977 (98%) 1389 (98%) 0.64 
Medication 2216 (44%) 652 (46%) 0.10 
Medical imaging 1983 (39%) 545 (39%) 0.72 
Technical procedures 2773 (55%) 760 (54%) 0.56 
Non- refundable medication/ 

items/procedures 
2295 (45%) 674 (48%) 0.10 

Only consultation fee charged 1239 (24%) 271 (19%) <0.01 
Only consultation fee and 

medication charged 
393 (8%) 147 (10%) <0.01 

Only consultation fee and non- 
refundable items charged 

167 (3%) 64 (5%) 0.03 

Only consultation fee, 
medication, and non- 
refundable items charged 

283 (6%) 110 (8%) <0.01  
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considered. Finally, caution is recommended when generalising our 
results. The study population is representative for other Belgian cities 
and to a certain extent to other European suburban districts. However, 
the findings may not be replicable in other settings because they were 
mainly driven by pricing differences in physician fees, which is country 
specific. These fees can change after new fee negotiations. Especially the 
large difference in night-time and day-time fees for the GP as compared 
to the ED physician is typical for the local healthcare system. Despite this 
limitation, our results do implicate a clear warning that implementing 
extend triage does not necessarily lead to a cost reduction, on the con
trary, it might lead to an overall cost increase. Our findings support the 
need for thorough financial evaluation within a specific healthcare 
system before the implementation of extended triage in that system can 
be considered. 

5. Conclusions 

Using a cluster randomised controlled trial on extended triage, we 
analysed the cost effects of diverting ED patients to the adjacent GPC. 
Costs decreased significantly for a fraction of patients, mainly due to 
pricing differences in consultation fees between ED physicians and GPs. 
The limited cost effects occurred within the group of patients who would 
have received a moderate invoice anyway. The intervention reduced the 
patients’ share of the total invoice by 5% due to lower co-payment at the 
GPC, but also increased cost of the social health insurance by 7%, mainly 
because GPC visits are reimbursed at a higher percentage than ED visits. 
The GPC’s revenues increased with 13% due to the intervention, while 
no significant decrease was found at the ED. When implementing 
extended triage systems, the effects on the costs for patients and the 
government and the effects on the revenues of the involved healthcare 
services should be closely monitored. Further implementation of 
extended triage should be embedded in a reform of the funding for the 
OOH care system. 
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