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ABSTRACT

INTRODUCTION:  In the Netherlands, general practitioners (GPs) and emergency departments 
(EDs) collaborate increasingly in urgent care collaborations (UCCs) in which the two services 
share one combined entrance and joint triage.

AIM:  The objective of this study is to determine if UCCs are cost-effective compared to the 
usual care setting where out-of-hours GP services and EDs work separately.

METHODS:  This observational study compared UCCs with the usual care setting on costs by 
performing linear regression analyses. These costs were also combined with two perfor-
mance indicators: level of patient satisfaction and the length of stay. A non-parametric boot-
strap (resampling) method was performed in order to analyze the cost-effect pairs.

RESULTS:  During the study period, 122,061 patients visited EDs and the out-of-hours GP 
services. Total mean costs per episode were substantially higher in UCCs: �480 versus �392 
respectively. In this study, two factors that contributed to higher costs in UCCs compared to 
usual care were identified. First, there was a higher proportion of GP consultations instead 
of cheaper medical advice for self-care in UCCs. Second, in UCCs there were more often 
double costs per episode, as more patients were referred to an ED after triage or consulting 
GP services. The cost-effectiveness analyses show that UCCs were not dominant on cost-
effectiveness compared to the usual care setting.

DISCUSSION:  A substitution of, often self-referring, patients from EDs to GP services does not 
result in lower costs to society, a shorter length of stay or a higher level of patient satisfaction.
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Introduction

Emergency Departments (EDs) are primar-
ily focused on trauma. However, self-referred 
out-of-hours patients present often with minor, 
non-urgent health problems that generally can be 
treated by a general practitioner (GP) or do not 
require treatment at all.1,2 Patients indicate that 
their main reasons for visiting an ED are their 
perceived need for diagnostic facilities and the 

conviction that a hospital specialist is best quali-
fied to handle their problem.3–5 Moreover, at the 
ED, patients are more likely to receive diagnostic 
tests and have follow-up contacts.1,6 High rates of 
inappropriate ED users may lead to overcrowd-
ing, increased waiting times and rising costs.7

In 2012, 44% of all ED patients in the Netherlands 
attended without being referred.8 In case of an 
emergency, or if advanced diagnostics are needed, 
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these patients made the right decision; however, 
the attendance was inappropriate in 20–60% of 
all ED patients9–11 (Box 1).

Innovations in the organization 
of emergency health care

One means of tackling inappropriate attendance 
at emergency healthcare facilities is to employ 
a GP within the ED. Previous studies showed a 
significantly shorter length of stay, higher patient 
satisfaction and cost reductions in the new care 
setting.5,14–16

Another option is intensified cooperation 
between out-of-hours GP services and EDs in 
so-called Urgent Care Collaborations (UCCs), 
an innovation that is increasingly found in The 
Netherlands. In UCCs, out-of-hours GP services 
and EDs share one entrance and patients are, 
based on a system of triage, allocated to either 
the on-call GP or the ED.

Costs

In the past, it has been estimated that in the 
Netherlands, cost prices per ED contact are, 
on average, €65 higher than for GP contacts  
(€125 compared to €60).17 A cost analysis showed 
that the costs of self-referrers are three-fold 
higher in EDs compared to self-referrers in out-
of-hours GP services.18 Van Uden et al.19 studied 
the costs from an organizational perspective. 
They reported slightly higher costs per inhabitant 
related to the GP service and equal total costs for 
the EDs in the integrated model versus the sepa-
rate model, despite decreased patient numbers.19 
To the best of our knowledge, no cost analysis 
on UCCs has been performed from a societal 
perspective. A previous study investigating the 
attendance per type of urgent care provider has 
shown that substantially fewer patients attend 
EDs during evening, night and weekend hours in 
UCCs than usual care where the out-of-hours GP 
services and the EDs work separately.20

Study objective and hypothesis

In the present study, which is part of a multi 
perspective study of cooperating emergency 
departments and GPs,21 a cost analysis is 

performed to discover if costs from a societal 
perspective are different in the collaborative 
setting than in the situation in which ED and GP 
service work separately. Our hypothesis is that 
the costs are lower in UCCs because, compared 
to the usual care setting, substantially fewer 
patients attended EDs during evening, night and 
weekend hours.

Methods

Study design

This study follows a cross-sectional observa-
tional design comparing three UCC regions with 
three usual care regions where out-of-hours GP 
services and EDs work separately. All are located 
in the southern part of the Netherlands, resulting 
in a cost regression analysis. The costs are paired 
with the performance indicators, length of stay 
and level of patient satisfaction on an individual 
patient level.

Population

Patients who contacted EDs or out-of-hours GP 
services between March–April and October– 
November 2011 during evening, night or week-
end hours (5 pm to 8 am on weekdays, 5 pm 
Friday–8 am Monday) were included in this 

Box 1. Emergency care in the Netherlands12,13

Emergency care in the Netherlands is mainly provided by emergency 
departments (EDs) and general practitioners (GPs). During out-of-hours 
care, GPs mostly collaborate in out-of-hours services: large on-call rotations 
in which they take care of each other’s patients. In order to have access to 
hospital care, including EDs, patients are obliged to have a referral from an 
ambulant emergency service or GP, who functions as a gatekeeper. However, 
in practice, many patients attend the ED directly.
    Both GP and ED services are covered by obligatory health insurance. For 
hospital services (ie ED visits), there is a compulsory fee of at least €170 (at 
the moment of data collection). Prices of care pathways are determined by 
the national DTC system (DTC means the registered diagnosis and treatment 
combination). Out-of-hours GP services operate with one fixed budget, based 
on the catchment population, which is converted to a price per medical 
service (advice, consultation at care center, consultation at home). Since the 
2006 Health Insurance Act, the Dutch healthcare system is based on a market 
of regulated competition. The prices for medical services are determined 
after negotiations between health insurance companies and care providers. 
As all citizens of the Netherlands are required to have health insurance 
coverage, every citizen pays for annual healthcare expenditures. The study 
was approached from a societal perspective, and therefore, national average 
negotiated prices per care unit were used.
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study. Cases that lacked a ZIP-code, age, gender, 
cost information or information about the medi-
cal service used were excluded.

Settings: UCCs and usual care

The usual care group consisted of patients who 
attended a GP or an ED or both in which both 
parties worked separately but were located within 
5 km of each other. In this setting, patients could 
decide to contact the out-of-hours GP service, 
resulting in medical advice about possible self-
care. It may also have led to a consultation at the 
GP practice or at the patient’s home. If neces-
sary, the GP referred patients to an ED. However, 
patients could also attend the ED directly. At the 
out-of-hours GP services participating in this 
study, triage was performed by a medical assis-
tant using the Netherlands Triage System (NTS)22 
or Telephone Advice System (TAS). Within the 
EDs, triage was performed by a nurse, using the 
Manchester Triage System (MTS) or Emergency 
Severity Index (ESI). MTS and ESI are the most 
frequently implemented five-level triage systems in 
The Netherlands.23 Triage is used to assign a level 
of urgency: very urgent (U1) to non-urgent (U5).

The UCC group consisted of patients who 
attended a GP or ED in an UCC setting. The 
UCCs participating in this study were launched 
between December 2008 and March 2009. 
Within the UCCs, patients could not decide for 
themselves whether to contact a GP or ED as they 
shared a location, used joint triage and shared 
one, combined entrance. Based on a system of 
triage, patients were allocated to see either a GP 
or attend an ED, and were assigned a level of 
urgency. The triage of health problems presented 
by telephone was performed by a trained medical 
assistant. Health problems, presented on site, 
were triaged by a trained nurse. In both cases, the 
NTS22 was used. After triage, GPs and EDs each 
had their own department. A patient’s treatment 
was similar to care received within a usual care 
setting. The main difference between settings was 
how care was allocated.

The UCC and usual care regions are situated 
in rural as well as urban areas. Taken together, 
they have comparable numbers of inhabitants 
(538,000 vs. 533,000).

Data

Data on the patient’s gender and age were 
obtained from electronic medical records, 
together with their contact characteristics such 
as their care pathway, the number of contacts 
per episode, the time of check-in and discharge. 
Because cost prices can differ, as they are 
dependent on the outcome of negotiations with 
health insurance companies, average prices 
were used in this study. The average prices of 
the participating out-of-hours GP services were 
€85.85 for a GP consultation, €128.82 for a GP 
home visit and €25.00 for offering medical advice 
(by phone or at the desk) or triage when patients 
are directly referred to the ED. Hospital records 
were matched with national average prices 
per care product (a diagnosis and treatment 
combination) to determine ED prices.

Length of stay was defined as the moment of 
registration at the ED or out-of-hours GP service 
until the moment of discharge. The level of 
patient satisfaction with the organization was 
reported on a 0–10 scale (0 = poor; 10 = excel-
lent), derived from the Consumer Quality Index 
(CQI)24 questionnaire. The mean evaluation score 
of the organization of the out-of-hours GP servic-
es and ED was calculated when a patient visited 
both the out-of-hours GP services and the ED in 
the usual care setting within one episode.

Statistical analyses

Data per contact was structured in episodes, us-
ing the criterion that a recurrent contact within 
12 h belonged to the same episode. Episodes 
that crossed both usual care and UCC settings 
were excluded (0.3%). In total, 107,420 episodes 
were included in this study. Continuous vari-
ables were summarized separately for usual care 
and for UCCs as means and standard deviations 
(SD). Numbers and percentages were used for 
categorical variables. A linear regression analysis 
was conducted in order to examine the relation-
ships between settings (independent) and costs 
(dependent). We checked for possible effect 
modification by means of a forward selection 
procedure looking at the region of care location, 
the care provider (GP/ED) and the symptom/
disease cluster. We then paired the costs with the 
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performance indicators, length of stay and level 
of patient satisfaction. To avoid the need to make 
assumptions about the shape of the distribu-
tion of the cost-effect pairs, a non-parametric 
bootstrap (resampling) method was performed. 
Incremental cost-effectiveness ratios (ICERs) were 
calculated by dividing the difference in costs by 
the difference in effects between the two settings. 
Bootstrapping with 5000 replications25 was used 
to estimate uncertainty surrounding the ICERs. 
In the first analysis of cost-effectiveness, 773 
episodes were included by pairing the level of 
patient satisfaction and the total cost data. In the 
second analysis of cost-effectiveness, 53,289 epi-
sodes were included by pairing the length of stay 
and the total cost data. The bootstrapped cost-
effect pairs were plotted on cost-effectiveness 
planes (CE planes).

The data were analysed using Stata 13 (StataCorp 
LLC, College Station, TX, USA) and IBM SPSS 
Statistics 21.0 (IBM Corp., Armonk, NY, USA). 
A two-tailed P-value of <0.05 was considered to 
be statistically significant.

Results

During the study period, 122,061 patients visited 
the EDs and out-of-hours GP services, of whom 
63,441 visited the usual care setting and 58,620 
the UCCs. Table 1 shows the population and 
contact characteristics per episode of patients us-
ing UCCs and the usual care setting. There were 
no statistically significant differences between 
settings for gender or age. In UCCs, there were, 
on average, 8.7% more GP consultations at the 
care centre and 9.4% fewer ED treatments. Also, 
a higher proportion of patients had more than 
one contact per episode in UCCs compared to the 

usual care setting. Finally, in the proportion of 
episodes per symptom per disease cluster, there 
were significant differences between both settings.

Table 2. Costs for usual care and urgent care collaborations (UCCs)

Usual care UCCs

Episodes 
(n)

Mean costs  
(€, SD)

Overall costs  
(€ million)

Episodes 
(n)

Mean costs  
(€, SD)

Overall costs  
(€ million)

Out-of-hours GP services 40,848 63.52 (37.09) 2.6 39,017 67.84 (36.56) 2.6

ED 9992 1375.80 (2258.63) 13.7 4487 2722.71 (3354.01) 12.2

Out-of-hours GP services and ED 2238 1974.95 (2444.12) 4.4 3764 1975.18 (2526.82) 7.4

Total 53,078 391.67 (1258.67) 20.7 47,268 480.33 (1555.33) 22.2

GP (general practitioner); ED (emergency department).

Table 1. Population and contact characteristics per episode for patients in urgent 
care collaborations (UCCs) and the usual care setting

Total Usual care UCCs P-value

Gender

  Male 47,866 (47.6) 25,245 (47.5) 22,621 (47.7) 0.63

  Female 52,648 (52.4) 27,847 (52.5) 24,801 (52.3)

  Age (years, mean) 37.63 (26.9) 37.61 (26.8) 37.66 (27.0) 0.94

Care pathway   

 � Medical advice 
out-of-hours GP 
services

31,796 (31.7) 17,640 (33.2) 14,156 (29.9)

<0.001

 � GP consultation at 
a care centre

40,630 (40.5) 19,323 (36.4) 21,307 (45.1)

 � GP consultation at 
home

4890 (4.9) 2751 (5.2) 2139 (4.5)

 � Treatment by the 
ED

14,403 (14.4) 9958 (18.8) 4445 (9.4)

 � Other (individually 
<1%)

8627 (8.6) 3406 (6.4) 5221 (11.0)

Symptom/disease 
clusters

 � Acute somatic 
symptoms

32,550 (39.8) 16,514 (38.4) 16,036 (41.2)

<0.001

 � Infections 16,130 (19.7) 8579 (20.0) 7551 (19.4)

  Trauma 19,820 (24.2) 10,734 (25.0) 9086 (23.4)

 � Chronic or long-
lasting diseases

8281 (10.1) 4519 (10.5) 3762 (9.7)

 � Other symptoms/
diseases

5084 (6.2) 2632 (6.1) 2452 (6.3)

Number of contacts 
per episode

  1 contact 91,719 (91.2) 49,672 (93.6) 42,047 (88.7)
<0.001

  2 to 6 contacts 8795 (8.8) 3420 (6.4) 5375 (11.3)

Data are presented as n (%). ED (emergency department); GP (general practitioner).
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was 0.344: the final model was fit for analysis. 
The analyses show that visiting an ED is associ-
ated with higher costs compared to visiting a GP, 
and that there are significant differences between 
the symptom/disease clusters. The clusters: infec-
tions, acute somatic symptoms and trauma are 
associated with lower costs. Conversely, chronic 
and long-lasting diseases and other are associated 
with higher costs. In UCC region B, there are 
higher costs compared to UCC regions A and C. 
There are also significant cost differences within 
the usual care regions. Nevertheless, in the final 
model, the three UCC regions have significantly 
higher costs compared to the reference region.

Costs paired with 
performance indicators

Table 4 shows the calculated ICERs and quadrant 
distributions on the CE planes, which are visual-
ized in Figures 1 and 2. The bootstrapped cost-
effect pairs indicate that the UCC setting is not 
dominant on cost-effectiveness. The differences 
in costs and effects for the subsample of patients 
for whom data on patient satisfaction and cost 
data (n = 773) were available, show no statisti-
cal significance. However, the differences for the 
subsample of patients for whom data on costs 
and length of stay were available (n = 53,289) 
show statistical significance. The incremental 
costs were +€96.02 (95% CI 69.18 to 121.85) and 
the incremental length of stay was –9.92 min (a 
negative effect means a longer length of stay in 
UCCs) (95% CI –16.99 to –2.21). The ICERs were 
both positive (respectively 821 and 542).

Discussion

This study shows that, overall, the mean costs per 
episode in UCCs were higher than in the usual 
care setting. This contradicts the hypothesis. The 
expectation was that the difference in patient 
flow would lead to lower costs in UCCs compared 
to the usual care setting.

There are a few explanations for these findings. 
First, the costs of out-of-hours GP services were 
higher because in UCCs, relatively more patients 
received a GP consultation (€128.82) instead of 
medical advice per telephone (€25,00). Second, 
total costs were higher because of double ED and 

Costs

Table 2 presents the mean and total costs per epi-
sode in the UCCs and the usual care setting. The 
mean costs per episode were substantially higher 
in UCCs: €480 versus €392 respectively. Mean 
DTC costs were almost twice as high in UCCs 
compared with the usual care setting: €2,701 
versus €1,369 respectively. At out-of-hours GP 
services, there were 2.3% fewer episodes and 
1.00% higher costs in UCCs compared to the out-
of-hours GP services in the usual care setting. 
Second, in EDs, there were 38.0% fewer episodes 
and 5.9% lower costs in UCCs compared to EDs 
in the usual care setting. Finally, in UCCs, there 
were 25.4% more episodes of patients who visited 
an ED after their visit to the out-of-hours GP 
service and 25.4% higher costs.

Multiple linear regression analyses (Table 3) 
show that the urgent care provider (GP or ED) 
and the symptom/disease cluster were strong 
predictors for the total costs, and that region was 
a stronger predictor than setting. The R2 value 

Table 3. Final linear regression model of factors associated with costs per episode

Factor B Beta 95% CI

Constant 102.59 [77.92 – 127.26]

Urgent care provider

 � Out-of-hours GP services 
(reference category)

– – –

  ED 1924.61 0.472 [1900.09 – 1949.14]

  Out-of-hours GP services and ED 1975.00 0.346 [1941.94 – 1949.14]

Symptom/disease clusters

  Acute somatic symptoms –90.65 –0.037 [–109.22 – 72.07]

  Infections (reference category) – – –

  Trauma –407.09 –0.146 [–428.15 – –386.04]

  Chronic or long-lasting diseases 412.61 0.104 [386.11 – 439.12]

  Other symptoms/diseases 274.63 0.055 [243.44 – 305.82]

Region

  A, UCC 68.88 0.025 [43.91 – 93.85]

  B, UCC 365.29 0.075 [331.64 – 398.95]

  C, UCC 74.69 0.023 [48.02 – 101.35]

  D, usual care (reference category) – – –

  E, usual care 13.20 0.003 [–16.56 – 42.96]

  F, usual care –72.02 –0.028 [–96.16 – –47.89]

CI (confidence interval); GP (general practitioner); ED (emergency department); UCC (urgent 
care collaboration).
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GP costs in UCCs for self-referrers who attended 
the ED (costs per care product) directly after 
triage by the GP services (€25,00 for triage), and 
also because there were more patients who had 
contacted both a GP and ED physician within 
one episode in UCCs. An explanation for the 
latter is that the threshold to refer patients to an 
ED for a second opinion was probably lower for 
GPs working in UCCs. Third, the lower number 
of self-referrers to EDs may not have resulted in 
lower mean costs per episode because the less ur-
gent cases, as well as patients with minor trauma, 
only represent a small proportion of the costs in 
the usual care setting. Finally, it has been shown 
that hospitals sometimes register more expensive 
diagnoses than medically required.26 We cannot 
rule out this so-called “upcoding”. When, in a 
market of regulated competition, fewer patients 
attend the ED, as is the case in UCCs compared 
to usual care, there might be a higher interest for 
hospitals to compensate this by promoting more 
expensive treatments.26,27 The possibility that dif-
ferences between the UCC and usual care setting 
were caused by differences in negotiated prices 
between health insurance companies and care 
providers can be ruled out because we have cor-
rected for this effect by using average prices.

Costs related to 
performance indicators

UCCs were less cost-effective than the usual care 
setting. Regarding the length of stay, usual care 
setting performed better on cost-effectiveness 
than UCCs; costs were higher (+€96.02) and the 
length of stay longer (+9.92 min). The differences 
can be attributed to the longer length of stay in 
the GP services, whereas the length of stay was 
shorter at the EDs within the UCCs. The effect 
sizes were small but significant due to the sample 
size.

There were no significant differences in the level 
of patient satisfaction between settings. There are 
two possible explanations for this outcome. The 
fact that there is one location and one combined 
entrance in an integrated setting does not neces-
sarily imply that GPs, medical staff and physi-
cians treat patients better or will provide patients 
with more and better information. Likewise, 
other factors such as hygiene and safety are also 

Figure 1. Cost-effectiveness plane for patient satisfaction. North East (= upper left), 
South East (= lower left), South West (= lower right), North West (= upper right)
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Table 4. Calculation of incremental cost-effectiveness ratios (ICERs) for the new care method versus the usual care method

Outcome Incremental 
costs (€)

95% CI  
(Bca)†

Incremental 
effects (€)

95% CI  
(Bca)†

ICER NE  
(%)

SE  
(%)

SW  
(%)

NW  
(%)

Patient satisfaction 
(n=773)

     145.37 [–127.81; 
399.94]

     0.18 [–0.07; 0.41] 821.26 79.1 12.9 1.2 6.8

Length of stay 
(n=53,289)

     96.02 [69.18; 121.85]      –9.92 [–16.99; –2.21] 542.44 0.5 0.0 0.0 99.5

† (BCa) bias-corrected and accelerated confidence interval. CI (confidence interval); NE (North East); SE (South East); SW (South West); NW (North West).

Figure 2. Cost-effectiveness plane for length of stay. North East (= upper left), 
South East (= lower left), South West (= lower right), North West (= upper right)
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not influenced by integrating GPs and EDs. Pa-
tients in the usual care setting are already quite 
satisfied with the quality level of care and care 
providers (7.90/10.0), therefore the potential for 
a higher level of patient satisfaction in UCCs is 
minimal.

Strengths and limitations

To the best of our knowledge, this was the first 
study examining costs on such a large scale, com-
paring three UCCs with three usual care regions 
and 122,061 patient contacts during the study 
period. The fact that there are different funding 
systems in the Netherlands for GPs (payment 
per contact) and hospital care (payment per care 
path via the DTC system) complicates a valid 
analysis on costs, regardless of the study method. 
Unfortunately, it was not possible to perform a 
longitudinal study and we did not investigate 
follow-up costs. The cost-effectiveness analysis 
we performed is a powerful tool to gain insight 
into both costs and performance indicators. An 
important advantage of this tool is that it corrects 
for highly skewed cost data.

Implications for further research 
and clinical practice

UCCs seem to have become the standard model 
for organizing emergency care in the Nether-
lands. Therefore, the Dutch government should 
consider changing the way of financing emergen-
cy care to prevent double costs incurred by EDs 
and GP services. Further research should aim to 
find explanations for the cost differences between 
regions because we found that this was a stronger 
predictor than setting. More research is needed 
to examine how the financing of out-of-hours GP 
services, and EDs, while respecting the differ-
ences per region, can be aligned in order to fit in 
with the unique elements of emergency care.

Conclusions

This study shows that a substitution of, often self-
referring, patients from EDs to GP services does 
not result in lower costs, a shorter length of stay 
or a higher level of patient satisfaction.
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