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ABSTRACT
Background: Acute care services are currently overstretched in many high income 
countries. Overcrowding also plays a major role in acute care in the Netherlands. In 
a region of the Netherlands, the general practice cooperative (GPC) and ambulance 
service have begun to integrate their care, and the rapid and complete transfer of 
information between these two care organisations is now the basis for delivering 
appropriate care. The primary aim of this mixed-methods study is to evaluate the 
Netherlands Triage System (NTS) merger project and answering the question: What 
is the added value of implementing a digital NTS merger in terms of healthcare 
use and healthcare costs? A secondary question is: What are the experiences of 
patients and care professionals in different acute healthcare organisations following 
implementation of the digital NTS merger?

Methods: Patients who made an acute care request during the 12 months before the 
NTS merge intervention (control period) were compared with matched patients in 
the 12 months following the start of the NTS merge. Outcomes included difference 
in healthcare use 30 days after an acute event and patient’ and care professional’ 
experiences during the intervention period. To assess healthcare costs, we used 
reference prices updated to 2021.

Results: Compared to patients in the control period, patients in the intervention period 
were hospitalized less often (52.9% vs 64.4%, p = 0.061) and had fewer emergency 
department (ED) visits (58.7% vs 69.3%, p = 0.074) in the 30 days following the acute 
care request. The ED costs were significantly lower during the intervention period 
compared to the control period (p = 0.042). Furthermore, patients in the intervention 
period were very satisfied overall with the acute care network (4.63 of 5) and care 
professionals were fairly satisfied with the cooperation to date (2.73 of 4).

Conclusion: The Triple Aim for acute care can be met using relatively simple 
interventions, but medical data merging is a prerequisite for achieving more robust 
results covering on the various aspects of the Triple Aim. These successes should be 
communicated so that a common language can be developed that will support the 
successful further implementation of larger scale initiatives. 
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BACKGROUND

Acute care services are currently overstretched in many 
high income countries, due to a growing demand of 
patients [1–3]. This leads to negative consequences, 
including temporary limitations to accessibility, a 
reduced quality of care, and an increased workload for 
care professionals, that might be avoided [1–6].

Overcrowding also plays a major role in acute care 
in the Netherlands, as illustrated by the 14.7% increase 
in ambulance deployments between 2013 and 2016. 
[7] Acute care services across the Netherlands involve 
many different organisations, including Emergency 
Departments (EDs), General Practice Cooperatives (GPCs) 
and ambulance services. The General Practitioner (GP) 
acts as a gatekeeper at the primary care level, deciding 
whether to refer a patient to secondary healthcare, 
resulting in lower healthcare costs for the society as 
a whole [8]. With a referral from their GP, patients are 
able to utilize secondary healthcare and are eligible 
for reimbursement [9]. Patients with medical problems 
typically visit their own GP during office hours, even 
when problems are perceived as urgent or threatening 
[10]. After-hours patients with an acute care request can 
report to an GPC. In case of a request considered urgent, 
they can self-refer directly to the ED at all hours, or be 
transported to the ED by ambulance following a GP visit 
or as a result of calling the national emergency telephone 
number 112 [11]. After receiving assistance at an ED, a 
patient can be hospitalised, referred to a nursing home, 
receive care at home if necessary, or be referred back 
home without home-care [12]. These multiple entrance 
and exit routes increase the pressure on all acute care 
services [13, 14] and the large number of acute care 
services leads to fragmentation of care. Fragmentation 
seems associated with increased costs of care, a lower 
chance of being subjected to clinical best practice care, 
and higher rates of preventable (re-) hospitalizations 
[15]. In order to improve the coordination and efficiency 
of acute care services in the Netherlands and to maintain 
accessibility in the future, promoting the multilevel 
integration of care professionals and organisations is 
critical [16]. 

In the region of Nijmegen, a city in the South-East of the 
Netherlands with a population of around 170.000 people, 
the GPC Nijmegen and ambulance service Gelderland-
South started to integrate their care through a rapid 
and complete transfer of information between these 
two care organisations [17]. Previously, the telephone 
was used by the GPC to convey patient information to 
the ambulance service, resulting in unnecessary delays 
and loss of information. In 2012 both services installed 
the validated Netherlands Triage System (NTS) [18]. This 
sophisticated software is now used by emergency call 
handlers at both services to prioritise care requests by 
urgency, and in cases of high urgency, patients who call 

the GPC can be referred directly to the ambulance service. 
A digital NTS merger took place in the region in October 
2017 and today the appropriate transfer of patient 
information and cooperation of the organisations are 
important in supporting referral. Now when a patient with 
an acute care need calls the GPC Nijmegen and the triage 
outcome indicates that an ambulance is required, the so-
called ‘digital NTS merger’ ensures that a digital report of 
findings and previous history is sent to the ambulance 
service Gelderland-South via a secure e-mail service. 

This study focused on the evaluation of the digital 
NTS merger that was introduced in the autumn of 
2017 in Gelderland-South. There are several general 
conceptual evaluation frameworks that focus on the 
integration of care services, but these do not exclusively 
emphasise acute care services. The Triple Aim approach, 
first described by Berwick, Nolan, and Whittington in 
2008, uses a multi-stakeholder perspective and focuses 
on more than just clinical or organizational outcomes 
[19]. Triple Aim defines improvement of a healthcare 
system as the simultaneous pursuit of three linked aims: 
improving the individual experience of care, improving 
the health of populations, and reducing the per capita 
cost of healthcare [19, 20]. Based on the Triple Aim 
approach, a framework for evaluation of transitions in 
acute care services was developed by us, which we used 
for the current evaluation [21]. The framework we made, 
is based on a broad view of health rather than focusing 
on a specific illness. It distinctly explains every step of the 
evaluation process and can be applied to a heterogeneous 
group of patients. Our hypothesis was that the digital 
NTS merger may have yielded “Triple Aim” outcomes, for 
this context translated to better acute care experiences 
for patients, reduced unnecessary healthcare use and 
costs, and the mutual cooperation of and a better work 
experience for the individual care professionals involved. 

The aim of this mixed-methods study is to answer two 
questions: (1) What is the added value of implementing 
a digital NTS merger in terms of healthcare use and 
healthcare costs? (2) What are the experience of patients 
and care professionals in different acute healthcare 
organisations after implementation of the digital NTS 
merger? 

METHODS

A commonly accepted point of departure of the Triple Aim 
approach is to begin with defining a specific population 
with a high risk of adverse outcomes in healthcare, or 
a situation needing resolution (a so called ‘’burning 
platform’’ in healthcare) [22]. We operationalized this 
by including the most vulnerable in the study, selected 
by identifying those with potentially the highest risk 
of adverse outcomes [20], that are related to poor 
information exchange between GPC and ambulance 
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service [23–25]. Aging people, and the increasing 
proportion of community-dwelling patients with chronic 
conditions, more frequently use acute care services and 
require more hospital days than younger people [23, 24, 
26]. The inclusion criteria in this study were:

•	 Patients who have made an urgent care request 
to the GPC Nijmegen and according to the triage 
outcome received ambulance assistance

•	 Community-dwelling older persons aged over 70 
years

•	 Potentially complex patients identified with 
multimorbidity (defined as: co-existence of two or 
more chronic conditions) [25]

Patients who met the inclusion criteria in the 12-month 
periods preceding and following the data merger 
(November 2016-November 2017 and November 
2017-November 2018) were selected from the practice 
lists of the ambulance service and the GPC. The follow-up 
period for each patient was 30 days after the acute event. 
To determine the experiences of healthcare professionals, 
we recruited a network of healthcare professionals 
including emergency call handlers at the GPC Nijmegen 
and the dispatch centre, together with the ambulance 
personnel of ambulance service Gelderland-South.

PRIMARY OUTCOME: HEALTHCARE USE AND 
COST
Using a before-after design, the primary outcome was 
the difference in healthcare use in the follow-up period 
between patients in the control versus the intervention 
period. Healthcare use was assessed as the number of 
hospital admissions, admissions to a nursing home, and 
patient contact with their own GP, with the GPC, or with 
the ambulance service, all included in a case record form 
made by the researchers. Case record forms were sent 
to all GPs for each individual patient selected from the 
practice lists with are quest to check the electronic medical 
record and to provide how often a patient used healthcare 
in the 30 days following an acute request. In anticipation 
of a poor response rate, researchers IT and SA offered 
assistance in the form of visits to the GP practices to 
gather data. To define healthcare costs we used reference 
prices from the Dutch manual for costing studies [27, 
28] (2021 edition) [29]. Hospital admission per day was 
costed at €523.60, an ED visit at €284.90, an emergency 
ambulance journey at €674.30, an GPC Nijmegen visit at 
€128.21 [30] and an own GP visit at €10.51 [31]. Other 
outcomes such as nursing home admission could not be 
expressed monetarily due to lack of specific data.

SECONDARY OUTCOME: THE EXPERIENCES OF 
PATIENTS AND HEALTH CARE PROFESSIONALS
To address our secondary research question (‘’What are the 
experiences of patients and care professionals in different 

acute healthcare organisations after implementation of 
the digital NTS merger?’’) a cross-sectional questionnaire 
survey was conducted amongst patients and healthcare 
professionals following the intervention period. The 
experiences of professionals were further elaborated 
through structured discussion in a focus group. As no 
validated questionnaire exists that can measure patient 
experiences across the entire acute care network, we 
developed a questionnaire based on three validated 
Dutch Consumer Quality Index (CQI) questionnaires (CQI 
Emergency department, CQI ambulance care and CQI GPC), 
see appendix A [32, 33]. Patient experiences were assessed 
using several components, including overall satisfaction 
(experience of accessibility, contact with assistants, 
confidence in care expertise, expectations, communication, 
cooperation) and the grading of organisations on a scale of 
0–10. Overall satisfaction was measured using the summed 
mean scores of all components, with a score of 1 indicating 
very dissatisfied, 3 neutral, and 5 very satisfied. The 
questionnaire to measure care professionals’ experiences 
consisted of the validated ‘Leiden Quality of Work Life 
Questionnaire’, further supplemented with project-specific 
questions [34]. Questionnaires were sent digitally to the 
care professionals (see Appendix B). Professional experience 
was assessed using various subscales such as satisfaction, 
collaboration with chain partners, collaboration of care 
professionals within the organisation, completeness of 
transfer and confidence in the future. A subscale score 
was the sum of the item score (1 to 4). A focus group was 
organized to allow in depth discussion and exploration 
of the cooperation topics and to give professionals the 
opportunity to provide advice for further improvement. 
The focus group consisted of two call handlers from 
the GPC, two ambulance service call handlers, and one 
ambulance nurse, and took place on June 11th 2019 at the 
headquarters of the ambulance service Gelderland-South, 
with IT and SA acting as moderators. 

STATISTICAL ANALYSIS
Chi-square tests were performed to determine differences 
in proportions of binary healthcare use variables (such 
as hospitalisation in the 30 days after the acute care 
request [yes or no], ED visit, contact with ambulance 
service) between the control and intervention period. 
T-tests were used to determine differences in total 
healthcare costs per individual. Estimated healthcare 
costs were individually assessed by multiplying average 
cost price by healthcare use. Descriptive statistics were 
used to evaluate patient’ experiences. We assessed the 
differences between subscale scores for the different 
professions by comparing the mean scores using one-
way ANOVA tests. The effect of sex and average working 
hours per week between different professions was 
corrected for using linear regression. The audio recording 
of the focus group was transcribed verbatim, coded and 
labelled by IT and SA, and checked by RNM.
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Statistical analyses were performed using SPSS 
Statistics 24 software program (IBM, Armonk, NY, USA). 
The study was registered and approved by the medical 
research ethics committee of Leiden University Medical 
Centre (LUMC), P18.167.

RESULTS
PRIMARY OUTCOME: HEALTHCARE USE AND 
COSTS
746 patients during the control period and 423 patients 
during the intervention period were included from 
the practice lists of the ambulance service and the 
GPC. We were able to complete file research on 163 of 
patients in the control period and on 104 patients in the 
intervention period. The reduced number of patients in 
the study population was due mainly to the difficulty 

of data collection in GP practices. Many GPs, burdened 
by their high workload, were hesitant to cooperate with 
the study by checking the electronic medical record and 
filling in how often a patient used healthcare in the 30 
days following an acute request. Patient age and gender 
did not differ significantly between the two groups (p = 
0.338, p = 0.328 respectively). Compared to patients in 
the control period, patients in the intervention period 
were hospitalized less often (52.9% vs 64.4%, p = 0.061) 
and had fewer ED visits (58.7% vs 69.3%, p = 0.074) in 
the 30 days after the acute care request. The number 
of nursing home admissions was lower during the 
intervention period compared to patients in the control 
period (2.9% vs 14.8%, p = 0.002), and fewer ED costs 
were incurred compared to the control period (p = 0.042). 
However, the opposite trend was seen for the GPC (p = 
0.002). All results are shown in Table 1. 

TOTAL GROUP
(N = 267)

CONTROL PERIOD  
(N  = 163)

INTERVENTIONPERIOD 
(N = 104) 

P-VALUE

Patients characteristics

Age, mean (±SD), years 79.78 (6.6) 78.95 (6.2) 0.338

Sex, n male (%) 66 (40.7) 46 (46.9) 0.328

Healthcare use in the 30 days after acute request

Hospitalisation, n yes % 64,4 52.9 0.061

ED, n yes (%) 69.3 58.7 0.074

GPC, n yes % 11.8 16.3 0.292

Emergency ambulance ride, n yes % 5.0 3.8 0.660

Own GP, n yes % 78.3 84.6 0.200

Admission to a nursing home, n yes % 14.8 2.9 0.002

Need of a district nurse, n yes % 22.1 23.4 0.848

Number of times healthcare use, when answer was yes

Number of hospital admission, mean (±SD) 1.15 (0.4) 1.15 (0.4) 0.933

Number of hospitalization days, mean (±SD) 4.10 (7.4) 3.37 (5.7) 0.402

Number of ED visits, mean (±SD) 1.09 (0.3) 1.11 (0.3) 0.603

Number of GPC visits, mean (±SD) 1.26 (0.7) 1.81 (1.47) 0.161

Number of own GP visits, mean (±SD) 2.75 (1.9) 2.64 (1.8) 0.684

Number of emergency ambulance ride, mean (±SD) 1.13 (0.4) 1.25 (0.5) 0.624

Average costs per patient calculated with the reference prices [27–31]

Hospitalization costs, mean (±SD) €2147 (3851.5) €1764 (2969.8) 0.625

ED costs, mean (±SD) €215 (161.7) €186 (172.0) 0.042

Emergency ambulance ride costs, mean (±SD) €38 (173.2) €32 (172.7) 0.627

GPC costs, mean (±SD) €19 (61.2) €36 (111.4) 0.002

Visit own GP costs, mean (±SD) €22 (21.5) €23 (20.5) 0.516

Costs together, mean (±SD) €2468 (3959.6) €2046 (3060.7) 0.671

Table 1 Healthcare use and estimated costs (in 2021€).
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SECONDARY OUTCOME: PATIENT AND 
HEALTHCARE PROFESSIONAL EXPERIENCES
Patients experiences
We found 40 patients of 104 patients (38%) in the 
quantitative section to be available for questionnaire 
research regarding the intervention period due to drop-
out for various reasons, with the most common reason 
being deceased. Of those completing the questionnaire, 
overall satisfaction with acute care was very high (4.63 
[0.4 SD] out of 5). Acute services also received very high 
scores (out of 10), with 7.9 (1.2 SD) for GPC call handlers, 
7.98 (1.2 SD) for the overall GPC organisation and 8.67 
(1.0 SD) for the ambulance nurses (Table 2). Nevertheless, 
15% of the patients were not connected to a call handler 
within the prescribed two minutes. The final questionnaire 
question was: ‘If you could name one thing, what would 
you like to change?’ Of those who answered this open 
question, a faster transfer, better cooperation between 
the various care professionals, and less waiting at the ED 
were mentioned. 

Experience of care professionals
Of the 160 CAWI questionnaires sent to care professionals, 
76 (48%) responded: 21 GPC call handlers, 13 dispatch 
centre call handlers and 42 ambulance nurses. From a 
maximum score of 4 (completely satisfied), the average 
score for the total group of 76 care professionals was 
2.73(±0.5 SD). The GPC call handlers scored significantly 
higher on all topics compared to the dispatch centre call 
handlers and the ambulance nurses (3.15 vs. 2.73 and 
2.52, p < 0.01 for both), Table 3. Correction for sex (β = 
0.134 p = 0.186) and average working hours per week 
(β = –0.008, p = 0.302) using linear regression did not 
negate this effect.

A focus group was organised to discuss and 
explore cooperation topics in more detail and to allow 
professionals the opportunity to provide advice for 
further improvement. Various quotes (Q) from focus 
group members can be found in appendix C. All partners 
confirmed that the digital NTS merger allows faster 
transfer from the GPC to the ambulance service, and 
that less discussion is required prior to referral of a 
patient between organisations as transfer is easier to 
arrange (Q1). Further, care professionals reported less 
dissatisfaction among patients because they no longer 
had to repeatedly relate their case details to every 
individual care provider. As an example, an ambulance 
nurse can access patient details received by the call 
handler per telephone (Q2). However, ambulance nurses 
were still not completely satisfied with the content of the 
merged digital NTS, as they reported a large discrepancy 
between the information received from dispatch centre 
call handlers and the GPC call handlers (Q3, Q4). The 
extensive transfer details received from the GPC call 
handlers were not always felt to be useful or complete. 
This problem was partly caused by GPC call handlers not 
always being aware that some information available on 
their own computer screen, such as the medication list 
and patient history, was not automatically sent to the 
ambulance service (Q6–8). While the digital NTS merger 
was a worth while attempt to improve patient information 
transfer, there is clearly still room for improvement. 
During the discussions it quickly became apparent 
that the partners understood little about each other’s 
organisation and work. As an example, they were unaware 
that they used the same NTS triage system, did not 
know how many ambulances were present in the region, 
where the chain partners worked, and so on (Q9–10).  

TOTAL GROUP 
(N = 40) 

Patients characteristics

Age, mean (±SD), years 78.72 (4.5)

Sex, n male (%) 20 (50.0)

Hospitalisation, n yes (%) 16 (40.0)

ED visit, n yes (%) 20 (50.0)

Contact GPC, n yes (%) 4 (10.0)

Contact ambulance service, n yes (%) 3 (7.5)

Satisfaction, 1 means very dissatisfied, 5 very satisfied

Overall satisfaction (±SD) 4.63 (0.4) 

Average score, 0 means bad and 10 means excellent

Call handlers GPC (±SD) 7.9 (1.2)

GPC organisation (±SD) 7.98 (1.2)

Ambulance nurses (±SD) 8.67 (1.0)

Table 2 Patients experiences with acute care.
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Nevertheless, the chain partners were in favour of further 
improvement of their collaboration, and mentioned 
during the focus group that this was the first opportunity 
to meet (Q11–12). They also indicated a preference for 
clear agreements concerning the information included 
in the transfer details and a clear agreement between 
the organisations on the determination of urgency. Joint 
trainers and courses were suggested (Q12–13) and in the 
future all chain partners would prefer to work together 
under one roof (Q14). 

DISCUSSION

The purpose of this evaluation was to determine the 
added value of implementing a merged digital NTS 
for acute care users with the highest risk for adverse 
outcomes. The Triple Aim seems to have been achieved 
in this population via this intervention. 

Regarding the population health aspects of the 
Triple Aim, which in this context is healthcare use in a 
specialist setting, we noticed that the digital NTS merger 
was possibly beneficial with a significant reduction in 
admission to nursing homes (p = 0.002) and a reduction 
in hospital admissions and ED visits with a possible 
trend towards significance (p = 0.065, p = 0.074). As 
for healthcare costs, we noted a decrease in average 
costs per patient calculated based on reference prices. 
During the intervention period, patients visited their own 
GP more often but the difference was not significant. 
Patients in the intervention period were also responsible 
for significantly greater costs at the GPC. A shift from 
intramural to extramural care may be underway and 

deserves further investigation. Earlier studies have 
reported conflicting results regarding the effectiveness 
of care coordination services, with variation probably 
attributable to differences in the intensity and duration 
of services [35]. An evaluation of participation in an ED-
initiated community-based program reported significantly 
fewer ED visits and significantly more primary care visits 
[36]. Since ED care is more expensive then primary care, 
it appears that the cost benefits of the program are 
significant [36, 37]. The lack of a post-hoc power analysis 
does not allow us to address whether our negative 
conclusions are demonstrative of a lack of association 
between NTS-patient care and clinical outcomes, or 
reflective of an underpowered study. Power analysis 
requires accurate knowledge of outcome standard 
deviations within the analysis cohort, which was here not 
available given the novelty of the NTS approach [38]. 

Besides population health and costs, overall 
satisfaction of patients with the acute care services 
was very high. The relatively high drop-out rate in the 
retrieval of questionnaires among patients during the 
intervention, made interpretation of qualitative data 
difficult. However, the results offer a glimpse into patient 
experiences with acute care in the region. The experience 
of care professionals also plays an important role and 
addressing the needs of this group adds a fourth policy 
aspect, leading to our referencing as ‘Quadruple Aim’ 
[39]. Regarding current satisfaction, the care professionals 
were generally fairly satisfied with cooperation to date. 
However, we noted major differences between the various 
professions, with the most satisfied group being the GPC 
call handlers. Focus group comments cast some light on 
differences in satisfaction, which seemed to be often linked 

TOTAL 
GROUP 
(N = 76)

CALL 
HANDLER 
GPC  
(N = 21)

CALL HANDLER 
DISPATCH 
CENTER
(N = 13)

AMBULANCE 
NURSE
(N = 42)

P-VALUE

Care professional characteristics

Age, mean (±SD), years 46 (9) 45 (10) 50 (11) 46 (9) 0.400

Sex, male : female, n 30 : 46 0 : 21 6 : 7 24 : 18 <0.01

Average working hours a week, mean (±SD) 29.17 (7.4) 21.19 (7.0) 30.31 (5.5) 32.81 (4.7) <0.01

Work experience in profession, mean (±SD), years 14.76 (9.7) 14.71 (8.9) 14.54 (9.5) 14.86 (9.7) 0.994

Work experience within organisation, mean (±SD), years 10.87 (7.3) 9.95 (5.8) 13.38 (8.7) 10.55 (7.5) 0.383

Number of points per topics, maximum score 4

Satisfaction, mean (±SD) 2.73 (0.6) 3.35 (0.3) 2.77 (0.5) 2.41 (0.6) <0.01

Collaboration chain partners, mean (±SD) 2.70 (0.4) 2.90 (0.3) 2.65 (0.4) 2.61 (0.4) 0.017

Collaboration own organisation, mean (±SD) 3.06 (0.3) 3.34 (0.3) 2.91(0.3) 2.95 (0.3) <0.01

Completeness transfer, mean (±SD)
Confidence in future, mean (±SD) 

2.44 (0.6)
2.72 (0.8)

2.85 (0.6)
3.29 (0.6)

2.62 (0.4)
2.69 (0.6)

2.18 (0.6) 
2.45 (0.8)

<0.01 
<0.01

All above components together, mean (±SD) 2.73 (0.5) 3.15 (0.3) 2.73 (0.5) 2.52 (0.4) <0.01

Table 3 Experience of care professionals, CAWI questionnaire.



7Minderhout et al. International Journal of Integrated Care DOI: 10.5334/ijic.5711

to issues such as a lack of understanding of the logistical 
details of digital transfer. Joint trainers and courses were 
suggested to improve collaboration, as well as more 
frequent meetings to gain a better understanding of each 
other’s work. Other studies have reported less positive 
results concerning collaboration, but arrived at similar 
conclusions. Our results are in line with a Norwegian study 
reporting that smooth cooperation between GPs and 
ambulance personnel requires that both parties better 
understand each other’s procedures and roles [40].

Our results provide an early indication of the 
considerable promise of medical data merging. Given 
the small numbers in this study and the tentative but 
not conclusive results, we recommend a replication 
of this study in a larger context. Other studies have 
shown that collaboration between GPCs and ambulance 
services allows patients to avoid transfer to an ED, 
potentially avoid subsequent hospital admission, reduce 
cost and improve quality of care for those not actually 
needing hospital services [41]. However, none of these 
studies assessed use of services in the days following 
an acute call, a unique aspect of the current study. 
Since the design of our study was before-after, without 
the possibility for patient randomization, we should be 
careful when inferring causal effects due to the digital 
NTS merger. Other factors may have also played a role, 
such as the significantly lower number of nursing home 
admissions during the intervention period, an outcome 
that may have been influenced by ‘aging-in-place’ 
policies in the Netherlands that in recent years have 
substituted home care for nursing home admissions 
[42]. We therefore propose a randomized design for a 
follow-up study. We further learned that patient data 
collection in acute care is particularly challenging, as 
the first report is received by the GPC, subsequently 
forwarded to the ambulance service, and all subsequent 
treatment by different care providers must eventually 
be retrieved from the GP’s patient file once completed. 
As a result, projects of this type have often ‘just’ started, 
without scientific evaluation. Additionally, due to the 
high GP practice workloads, GP’s often feel unable to 
cooperate, an understandable reticence considering the 
large amount of work required to collect data from the 
medical records of each individual patients. The initial 
response rate of GPs via digital channels was small, but 
subsequent approaches by telephone were considerably 
more successful. We suggest investing in a research staff 
member specifically for data analytics and recommend 
the use of linked datasets between all acute services, 
understanding these are often not yet available in the 
Netherlands.

A systematic review of literature on the Triple Aim 
framework in the context of healthcare concluded that 
providers generally struggle due to a lack of guidance 
and an absence of a composite set of measurements 
that allow performance assessment. Available data 

therefore often lack clarity regarding the selection 
and implementation of purposeful measures [43]. We 
propose that acute care initiatives should be evaluated 
withing a general framework in a consistent manner, an 
approach which will promote understanding of existing 
problems faced during the provision of acute services.

The results of this study suggest that a shift from 
intramural to extramural care is also possible in the case of 
acute care and may contribute to the sustainability of our 
healthcare system: a better quality of care requiring fewer 
resources, and acute care in the right place at the right time. 

CONCLUSIONS

The Triple Aim for acute care can be met using relatively 
simple interventions, but medical data mergingis a 
prerequisite for achieving more robust results covering 
on the various aspects of the Triple Aim. These successes 
should be communicated so that a common language 
can be developed that will support the successful further 
implementation of larger scale initiatives. The final aim of 
all initiatives should be an optimal acute care network for 
all citizens that is demonstrated by solid research. 

ADDITIONAL FILE

The additional file for this article can be found as follows:

•	 Supplementary File 1. Appendix. DOI: https://doi.
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ACKNOWLEDGEMENTS

This study was sponsored by InEen and Ambulancedienst 
Nederland. They played no role in the design, analysis, or 
decision to publish the results of this study.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR AFFILIATIONS

Rosa Naomi Minderhout, MD 

Department of Public Health and Primary Care/LUMC-Campus 

The Hague, Leiden University Medical Centre, The Hague, NL

Hedwig M. M. Vos, MD, PhD  orcid.org/0000-0002-3436-3892 

Department of Public Health and Primary Care/LUMC-Campus 

The Hague, Leiden University Medical Centre, The Hague, NL

Pierre M. van Grunsven, MD, PhD  

Ambulance service Gelderland-South, the Netherlands

https://doi.org/10.5334/ijic.5711
https://doi.org/10.5334/ijic.5711.s1
https://doi.org/10.5334/ijic.5711.s1
https://orcid.org/0000-0002-3436-3892
https://orcid.org/0000-0002-3436-3892


8Minderhout et al. International Journal of Integrated Care DOI: 10.5334/ijic.5711

Isabel de la Torre y Rivas, BSc 

Ambulance service Gelderland-South, NL

Sevde Alkir-Yurt, MSc  

Ambulance service Gelderland-South, NL

Mattijs E. Numans, MD, PhD  orcid.org/0000-0002-0368-5426 

Department of Public Health and Primary Care/LUMC-Campus 

The Hague, Leiden University Medical Centre, The Hague, NL

Marc A. Bruijnzeels, PhD  orcid.org/0000-0001-7317-6494 

Department of Public Health and Primary Care/LUMC-Campus 

The Hague, Leiden University Medical Centre, The Hague, NL

REFERENCES

1.	 Moskop JC, et al. Emergency department crowding, part 

1 — concept, causes, and moral consequences. Ann Emerg 

Med. 2009; 53(5): 605–11. DOI: https://doi.org/10.1016/j.

annemergmed.2008.09.019

2.	 Pines JM, et al. International perspectives on emergency 

department crowding. Acad Emerg Med. 2011; 

18(12): 1358–70. DOI: https://doi.org/10.1111/j.1553-

2712.2011.01235.x

3.	 Bittencourt RJ, et al. Interventions in overcrowding of 

emergency departments: an overview of systematic 

reviews. Rev Saude Publica. 2020; 54: 66. DOI: https://doi.

org/10.11606/s1518-8787.2020054002342

4.	 Chan, SS, et al. Strategies and solutions to alleviate access 

block and overcrowding in emergency departments. 

Hong Kong Med J. 2015; 21(4): 345–52. DOI: https://doi.

org/10.12809/hkmj144399

5.	 CO I. Burnout among after-hours home visit doctors in 

Australia. BMC family practice. 2016; 17(1): 2. DOI: https://

doi.org/10.1186/s12875-016-0400-8

6.	 Inspectie Gezondheidszorg en Jeugd. Ministerie van 

Volksgezondheid, WeS. In openheid leren van meldingen. 

Meldingen medisch specialistische zorg, verpleeghuiszorg en 

thuiszorg in 2016 en eerste helft 2017, en boetebesluiten en 

tuchtklachten in 2016. 2017.

7.	 Nederland A. Sectorkompas ambulancezorg. Tabellenboek 

2017. 2017.

8.	 Starfield B. Is strong primary care good for health 

outcomes. In The future of primary care: Papers for a 

symposium held on 13th September 1995. 1996. Office of 

Health Economics.

9.	 Kulu-Glasgow I, Delnoij D, de Bakker D. Self-referral in 

a gatekeeping system: patients’ reasons for skipping the 

general-practitioner. Health policy. 1998; 45(3): 221–238. 

DOI: https://doi.org/10.1016/S0168-8510(98)00045-1

10.	 Van der Maas J, Rutten M, Smits M, van Boven K, Giesen 

P. Spoedzorg in de huisartsenpraktijk: onderzoek naar de 

contactfrequentie, patiënten zorgkenmerken. Huisarts 

en Wetenschap. 2018; 61: 36–43., 2018. DOI: https://doi.

org/10.1007/s12445-018-0003-9

11.	 van der Wulp I, van Baar ME, Schrijvers AJ. Reliability 

and validity of the Manchester Triage System in a 

general emergency department patient population in 

the Netherlands: results of a simulation study. Emerg 

Med J. 2008; 25(7): 431–4. DOI: https://doi.org/10.1136/

emj.2007.055228

12.	 Dutch Health care Authority. Market scan acute care [in 

Dutch: Marktscan acute zorg 2017]. https://puc.overheid.nl/

nza/doc/PUC_3650_22/1/, 2017.

13.	 Kodner DL. All together now: a conceptual exploration of 

integrated care. Healthc Q. 2009; 13 Spec No: 6–15. DOI: 

https://doi.org/10.12927/hcq.2009.21091

14.	 Stange KC. The problem of fragmentation and the need for 

integrative solutions. Ann Fam Med. 2009; 7(2): 100–3. DOI: 

https://doi.org/10.1370/afm.971

15.	 Frandsen BR, et al. Care fragmentation, quality, and costs 

among chronically ill patients. Am J Manag Care. 2015; 

21(5): 355–62.

16.	 Zorgautoriteit N. Monitor acute zorg 2018. 2018.

17.	 Drijver R. Continuïteit in de acute zorg. Huisarts en 

wetenschap 2006. 2006; 49(11): 810–811. DOI: https://doi.

org/10.1007/BF03084938

18.	 van Ierland Y, et al. Validity of telephone and physical 

triage in emergency care: the Netherlands Triage 

System. Fam Pract. 2011; 28(3): 334–41. DOI: https://doi.

org/10.1093/fampra/cmq097

19.	 Berwick DM, Nolan TW, Whittington J. The triple aim: 

care, health, and cost. Health Aff (Millwood). 2008; 27(3): 

759–69. DOI: https://doi.org/10.1377/hlthaff.27.3.759

20.	 Stiefel M, Nolan K. A guide to measuring the triple aim: 

population health, experience of care, and per capita cost. IHI 

Innovation Series white paper. Cambridge, Massachusetts: 

Institute for Healthcare Improvement, 2012.

21.	 Minderhout RN, et al. A Population Health Management 

methodological framework for evaluating transitions in 

acute care services in the Netherlands [to be published].

22.	 Steenkamer BM, et al. Defining Population Health 

Management: A Scoping Review of the Literature. Popul 

Health Manag. 2017; 20(1): 74–85. DOI: https://doi.

org/10.1089/pop.2015.0149

23.	 George G, Jell C, Todd B. Effect of population ageing on 

emergency department speed and efficiency: a historical 

perspective from a district general hospital in the UK. 

Emergency Medicine Journal. 2006; 23(5): 379–383. DOI: 

https://doi.org/10.1136/emj.2005.029793

24.	 Wass A, Zoltie N. Changing patterns in accident and 

emergency attenders. Emergency Medicine Journal. 1996; 

13(4): 269–271. DOI: https://doi.org/10.1136/emj.13.4.269

25.	 Boyd CMaFM. Future of multimorbidity research: how 

should understnading of multimorbidity inform health 

system design? Public health reviews. 2010; 32(2): 451. DOI: 

https://doi.org/10.1007/BF03391611

26.	 Sanders AB. Care of the elderly in emergency departments: 

conclusions and recommendations. Ann Emerg Med. 

1992; 21(7): 830–4. DOI: https://doi.org/10.1016/S0196-

0644(05)81030-3

27.	 Kanters TA, et al. Update of the Dutch manual for costing 

studies in health care. PLoS One. 2017; 12(11): e0187477. 

DOI: https://doi.org/10.1371/journal.pone.0187477

https://orcid.org/0000-0002-0368-5426
https://orcid.org/0000-0002-0368-5426
https://orcid.org/0000-0001-7317-6494
https://orcid.org/0000-0001-7317-6494
https://doi.org/10.1016/j.annemergmed.2008.09.019
https://doi.org/10.1016/j.annemergmed.2008.09.019
https://doi.org/10.1111/j.1553-2712.2011.01235.x
https://doi.org/10.1111/j.1553-2712.2011.01235.x
https://doi.org/10.11606/s1518-8787.2020054002342
https://doi.org/10.11606/s1518-8787.2020054002342
https://doi.org/10.12809/hkmj144399
https://doi.org/10.12809/hkmj144399
https://doi.org/10.1186/s12875-016-0400-8
https://doi.org/10.1186/s12875-016-0400-8
https://doi.org/10.1016/S0168-8510(98)00045-1
https://doi.org/10.1007/s12445-018-0003-9
https://doi.org/10.1007/s12445-018-0003-9
https://doi.org/10.1136/emj.2007.055228
https://doi.org/10.1136/emj.2007.055228
https://puc.overheid.nl/nza/doc/PUC_3650_22/1/, 2017
https://puc.overheid.nl/nza/doc/PUC_3650_22/1/, 2017
https://doi.org/10.12927/hcq.2009.21091
https://doi.org/10.1370/afm.971
https://doi.org/10.1007/BF03084938
https://doi.org/10.1007/BF03084938
https://doi.org/10.1093/fampra/cmq097
https://doi.org/10.1093/fampra/cmq097
https://doi.org/10.1377/hlthaff.27.3.759
https://doi.org/10.1089/pop.2015.0149
https://doi.org/10.1089/pop.2015.0149
https://doi.org/10.1136/emj.2005.029793
https://doi.org/10.1136/emj.13.4.269
https://doi.org/10.1007/BF03391611
https://doi.org/10.1016/S0196-0644(05)81030-3
https://doi.org/10.1016/S0196-0644(05)81030-3
https://doi.org/10.1371/journal.pone.0187477


9Minderhout et al. International Journal of Integrated Care DOI: 10.5334/ijic.5711

TO CITE THIS ARTICLE:
Minderhout RN, Vos HMM, van Grunsven PM, de la Torre y Rivas I, Alkir-Yurt S, Numans ME, Bruijnzeels MA. The Value of Merging 
Medical Data from Ambulance Services and General Practice Cooperatives Using Triple Aim Outcomes. International Journal of 
Integrated Care, 2021; 21(4): 4, 1–9. DOI: https://doi.org/10.5334/ijic.5711

Submitted: 01 February 2021     Accepted: 15 October 2021     Published: 28 October 2021

COPYRIGHT:
© 2021 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 
International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

International Journal of Integrated Care is a peer-reviewed open access journal published by Ubiquity Press.

28.	 Hakkaart – van Roijen LVdLN, Bouwmans CAM, Kanters 

TA, Tan SS. Kostenhandeliding. Methodologie van 

kostenonderzoek en referentieprijzen voor economische 

evaluaties in de gezondheidszorg. Zorginstituut Nederland, 

Geactualliseerde versie 2015.

29.	 CBS. https://opendata.cbs.nl/statline#/CBS/nl/. 19 januari 2021.

30.	 Autoriteit NZ. https://puc.overheid.nl/nza/doc/

PUC_628718_22/1/2021.

31.	 Zorgautoriteit N. Prestatie- en tariefbeschikking 

huisartsenzorg en multidisciplinaire zorg 2021 – TB/

REG-21627-02. file:///H:/Roaming/Downloads/

prestatie-_en_tariefbeschikking_huisartsenzorg_en_

multidisciplinaire_zorg_2021_-_tbreg-21627-02%20(1).pdf, 

2021.

32.	 Bos N, et al. The Consumer Quality Index in an accident 

and emergency department: internal consistency, validity 

and discriminative capacity. Health Expect. 2015; 18(5): 

1426–38. DOI: https://doi.org/10.1111/hex.12123

33.	 Smirnova A, et al. Closing the patient experience chasm: 

A two-level validation of the Consumer Quality Index 

Inpatient Hospital Care. Health Expect. 2017. 20(5): 1041–

1048. DOI: https://doi.org/10.1111/hex.12545

34.	 van der Doef MSM. The Leiden Quality of Work 

Questionnaire: its construction, factor structure, and 

psychometriq qualities. Psychological reports. 1999; 85(3): 

954–962. DOI: https://doi.org/10.2466/pr0.1999.85.3.954

35.	 Katz EB, et al. Comparative effectiveness of care 

coordination interventions in the emergency department: 

a systematic review. Annals of emergency medicine. 

2012; 60(1): 12–23. e1. DOI: https://doi.org/10.1016/j.

annemergmed.2012.02.025

36.	Capp R, et al. Coordination program reduced acute 

care use and increased primary care visits among 

frequent emergency care users. Health Affairs. 2017; 

36(10): 1705–1711. DOI: https://doi.org/10.1377/

hlthaff.2017.0612

37.	 Lee MH, Schuur JD, Zink BJ. Owning the cost of emergency 

medicine: beyond 2%. Annals of emergency medicine. 

2013; 62(5): 498–505. e3. DOI: https://doi.org/10.1016/j.

annemergmed.2013.03.029

38.	 Lenth RV. Post hoc power: tables and commentary. Iowa 

City: Department of Statistics and Actuarial Science, 

University of Iowa. 2007; 1–13.

39.	 Bachynsky N. Implications for policy: The Triple Aim, 

Quadruple Aim, and interprofessional collaboration. Nurs 

Forum. 2020; 55(1): 54–64. DOI: https://doi.org/10.1111/

nuf.12382

40.	 Førland OZE, Hunskår S. Samhandling mellom 

ambulansearbeider og legevaktlege Cooperation between 

ambulance personnel and regular general practitioners. 

Tidsskr Nor Laegeforen. 2009 May 28; 129(11): 1109–11. 

Norwegian. PMID: 19488093. DOI: https://doi.org/10.4045/

tidsskr.08.0501

41.	 Villarreal M, et al. Can a partnership between general 

practitioners and ambulance services reduce conveyance 

to emergency care? Emergency Medicine Journal. 

2017; 34(7): 459–465. DOI: https://doi.org/10.1136/

emermed-2015-204924

42.	 Bakx P, et al. Better off at home? Effects of nursing home 

eligibility on costs, hospitalizations and survival. J Health 

Econ. 2020; 73: 102354. DOI: https://doi.org/10.1016/j.

jhealeco.2020.102354

43.	Obucina M, et al. The Triple Aim framework in the context 

of primary healthcare: A systematic literature review. 

2018. DOI: https://doi.org/10.1016/j.healthpol.2018. 

06.006

https://doi.org/10.5334/ijic.5711
https://doi.org/10.5334/ijic.5711
http://creativecommons.org/licenses/by/4.0/
https://opendata.cbs.nl/statline#/CBS/nl/
https://puc.overheid.nl/nza/doc/PUC_628718_22/1/2021
https://puc.overheid.nl/nza/doc/PUC_628718_22/1/2021
https://doi.org/10.1111/hex.12123
https://doi.org/10.1111/hex.12545
https://doi.org/10.2466/pr0.1999.85.3.954
https://doi.org/10.1016/j.annemergmed.2012.02.025
https://doi.org/10.1016/j.annemergmed.2012.02.025
https://doi.org/10.1377/hlthaff.2017.0612
https://doi.org/10.1377/hlthaff.2017.0612
https://doi.org/10.1016/j.annemergmed.2013.03.029
https://doi.org/10.1016/j.annemergmed.2013.03.029
https://doi.org/10.1111/nuf.12382
https://doi.org/10.1111/nuf.12382
https://doi.org/10.4045/tidsskr.08.0501
https://doi.org/10.4045/tidsskr.08.0501
https://doi.org/10.1136/emermed-2015-204924
https://doi.org/10.1136/emermed-2015-204924
https://doi.org/10.1016/j.jhealeco.2020.102354
https://doi.org/10.1016/j.jhealeco.2020.102354
https://doi.org/10.1016/j.healthpol.2018.06.006
https://doi.org/10.1016/j.healthpol.2018.06.006

	_Hlk79513116
	_Hlk78628020
	_Hlk79826364
	_Hlk78719252
	_Hlk78623467
	_Hlk79513667
	_Hlk78628615
	_Hlk78629388
	_Hlk78629946
	_Hlk78634329
	_Hlk78636155
	_Hlk79513999
	_Hlk78635905
	_Hlk78636540
	_Hlk79514215
	_Hlk78719022
	_Hlk79514397
	_Hlk78720546
	_Hlk78720994
	_Hlk78721177
	_Hlk78721469
	_Hlk78637552
	_Hlk79514663
	_Hlk35944847
	_Hlk79514913
	_Hlk78723384
	_Hlk61862846
	_Hlk78724011
	_Hlk80030420
	_Hlk78721846

