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pre-assessment and the follow-up assessment and this may reduce the referral 
rates to external services in the triage approach. 
In addition, the discipline conducting the assessment may also explain the 
differences found between the two approaches. The aim of task-shifting and 
pre-assessment by PCH assistants is to save time in order to allow for additional 
PCH assessments by physicians and nurses so that more attention can be paid 
to the care needs of children at risk. And indeed, we found a higher referral rate 
to additional PCH assessments for the age group of 5 to 6 years when the triage 
approach was used. However, in the age group of 10 to 11 years, we found a 
lower referral rate to additional PCH assessments in the triage approach. This 
could possibly be explained by the fact that all children aged 10 to 11 years are 
assessed by a nurse in the usual approach and children aged 5 to 6 years are 
assessed by a physician. When medical problems are suspected, nurses must 
refer the child for an additional PCH assessment by a physician. This leads to 
extra referrals to additional PCH assessments. However, in the triage approach, 
the PCH assistant preselects the children with suspected medical problems and 
refers them immediately for a follow-up assessment by a PCH physician. This 
is routine in the triage approach and does not qualify as an additional PCH 
assessment. Furthermore, it is also possible that there are more additional 
assessments with PCH nurses than with PCH physicians and that this leads to a 
higher referral rate to additional PCH assessments for the age group of 10 to 11 
years in the usual approach. 
A pilot study with the triage approach showed that referral rates to additional 
PCH assessments or to external services were lower than in the usual approach 
[19]. This has been confirmed in our study looking at referral to external services. 
Our results relating to referral rates to additional PCH assessments associated 
with the shifting of tasks from PCH physicians and nurses to PCH assistants for 
the age group of 10 to 11 years are in line with studies of task-shifting in primary 
care, which found more additional assessments when nurses took over tasks 
from physicians, even though the number of referrals did not change [12,13].
We examined the results of the PCH assessments on request The triage approach 
was developed to reduce the cost of routine assessments and release resources 
to conduct PCH assessments on request for children with specific health-care 
needs. Higher rates were found for PCH assessments on request in the triage 
approach . The referrals for these children came from school professionals in 
particular. Differences in PCH assessments on request between the triage and 
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usual approach may be attributed to the fact that the triage approach results 
in a greater awareness among school professionals of the abilities of physicians 
and nurses to assess children on request. This explanation is in line with the 
findings of our earlier study of school professionals, who responded that PCH 
services with the triage approach contribute more to support for children with 
specific needs than the usual approach [28]. However, we did not study the 
reasons for referral to PCH assessments on request. A possible reason for the 
introduction of the triage approach could be to improve the cost-benefit ratio 
for PCH. An earlier study of the costs of the routine assessments showed that 
the triage approach resulted in a cost reduction. However, we did not study the 
costs of onward referrals and of the PCH assessments on request. 
Finally, the outcomes of the triage approach in PCH as measured in this study 
may have been affected by its relatively recent introduction by comparison with 
the usual approach. It can reasonably be expected that the triage approach will 
have a stronger impact on the number of PCH assessments on request when 
this approach has been in place for a longer period of time. It takes time to 
establish a relationship with parties such as school professionals.

Strengths and limitations of the study
The strengths of this study are that it is a ‘real-life’ observational comparison 
that included four PCH regional services and random samples of schools 
stratified by socio-economic status and urbanity. We were able to use data 
from a homogeneous group of children with regard to gender and age range, 
and we controlled for differences in socio-economic status. The sample in the 
current study was selected from the general Dutch population from urban and 
rural areas, making generalisation of the findings to other PCH organisations 
possible. Although the power conditions to study the referral rates on request 
were not met in the analyses, the differences between the approaches were 
large enough to find significant associations. All four PCH services in this 
study used the same guidelines and registration procedures, reducing the 
possibility of identification and reporting bias. A limitation is that we were 
not allowed to use and analyse the individual details of the children referred 
to additional PCH assessments or to external services given the absence of 
informed consent. 
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Implications for practice 
Economic circumstances and changing health demands require the 
development of new ways of delivering care. More efficiency and flexibility in 
the delivery of the PCH programme are needed to address challenges such 
as reduced budgets, workforce shortages, the growing need for optimal use 
of expertise of professionals, and the wish to provide customised care. Other 
PCH services in the Netherlands have introduced more flexible PCH care 
delivery, with task-shifting [29]. The aim of the triage approach is to deliver 
more customised care in response to health issues that arise in the life cycle of 
children. The triage approach has the potential to deliver a basic package of care 
for all children while preserving the strengths of the preventive health service: a 
low threshold and the wide reach necessary for the early identification of health 
problems. In earlier studies we found that access to PCH and the detection of 
health problems were comparable with the usual approach. In this study we 
found that physicians and nurses working with a triage approach delivered 
extra PCH care in terms of additional PCH assessments for the age group of 5 to 
6 years and a higher rate of PCH assessments at the request of parents, school 
professionals or professionals in well-child care targeting children with specific 
needs. Our study provides further insight into the possibilities of a more flexible 
and demand-driven delivery of preventive health services for children. 

Future research
Further research is needed to assess the satisfaction of the children, young 
people and their parents with a triage approach to routine PCH assessment and 
the resulting care. Research is also needed to determine the actual quality of 
detection and referrals using a triage approach. This would allow us to determine 
the accuracy of referral to extra care (in other words, to determine whether a 
referral is justified or not) and to enhance our understanding of the equity of 
care distribution to the children needing health care. Further research is needed 
into the outcomes of referral to extra care. Moreover, we studied only the costs 
of the routine assessments, but research will also be needed into the costs of 
onward referrals to extra care and the costs of PCH assessments on request. So 
further research is needed to determine whether the triage approach is actually 
cost-effective. Moreover, research is required to determine the impact of the 
triage approach on the long-term need for care.  
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CONCLUSIONS

The triage approach provides extra opportunities to deliver PCH assessments 
and PCH assessments on request for children at risk. In the triage approach, 
fewer children are referred to external services than in the usual approach in the 
case of the routine assessments. More research is needed into the outcomes of 
referral to extra care and into the cost benefits of the triage approach. 
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ABSTRACT

Background
Triage in Preventive Child Health Care (PCH) assessments could further the 
efficient use of human resources and budgets and therefore make extra care 
possible for children with specific needs. We assessed the costs of routine PCH 
assessments with and without triage for children aged 5/6 years and 10/11 
years. In a triage approach, PCH assistants conduct pre-assessments to identify 
children requiring follow-up assessments by a physician or nurse. In the usual 
approach, all children are assessed by a physician and an assistant (children 
aged 5/6 years) or a nurse (children aged 10/11 years). 

Methods
All the direct costs of conducting routine PCH assessments with the triage and 
usual approach were assessed using a bottom-up micro-costing approach. 
In four PCH services in the Netherlands, two using triage and two the usual 
approach, professionals completed questionnaires about time spent on 
assessments, including time related to non-attendance at assessments, the 
referral of children and administration. 

Results
The projected costs for PCH professionals working on PCH assessments 
amounted to €5.2 million per cohort of 100,000 children aged 5/6 years in the 
triage approach, and €7.6 million in the usual approach. The projected costs 
in both approaches for children aged 10/11 years were about €4 million per 
100,000 children.

Conclusion
The triage approach to PCH resulted in a projected cost reduction of about one-
third, compared with usual practice, for routine assessments by physicians of 
children aged 5/6 years. There are minimal cost savings in the group of children 
aged 10/11 years when nurses are involved and so other considerations such as 
workforce shortages would be required to justify a change to a triage approach. 
Further research is needed to investigate the differences in costs of care after 
the completion of the routine assessments.
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BACKGROUND

There is a growing realisation that health services for children, including 
preventive health services, should be managed efficiently. The delivery of 
preventive child health assessments needs to be more efficient because 
of organisational challenges in terms of limited financial resources, staff 
shortages and the high workloads of physicians and nurses, and the need to 
use workforce competences better [1]. Moreover, changing the organisation 
of preventive child health care (PCH) will create opportunities to spend more 
time on current health issues such as mental health problems, preventing 
violence, lifestyle-related problems and inequities in child health [1-4]. 
Changing the workforce skill mix by using triage and shifting tasks of health 
professionals, in particular in primary and emergency health care services, 
could be a way of delivering cost-conscious health services without negatively 
affecting the quality of health care [5-8]. However, there is a lack of research 
looking at the costs of changing the skill mix in primary care, including PCH, 
and of role changes involving workers other than physicians and nurses [9-
11]. Research shows that shifting tasks from physicians to nurses in primary 
care has a positive impact on patient satisfaction [9,12]. Research into the 
efficiency of shifting tasks from physicians to nurses shows that nurses spend 
more time on assessments and return consultations [13,14]. However, given 
their lower salaries, this could still result in a reduction in the costs of provided 
care. The current study used assessment duration and the hourly wages for 
the different disciplines to investigate costs. 

Many countries provide preventive child health care services for vaccinations 
and a pre-defined schedule of assessments for the early detection of health 
problems in children [4]. These services are often performed by nurses. In 
the Dutch PCH programme, all children may undergo seventeen routine 
assessments between birth and 18 years of age: thirteen in the first four years 
of life (in well-child clinics), and four between the ages of 4 and 18 years (in 
school health services). These assessments are conducted by PCH physicians 
and nurses until the age of 6 years and by PCH nurses for the older age groups. 
When PCH physicians and nurses identify problems, they decide whether to 
refer children for additional assessments by the PCH, or to external services 
[15]. Rising health care costs have challenged the Dutch PCH to find innovative 
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organisational models for the efficient delivery of preventive health services. 
In the approach as usual, all children aged 5 to 6 years are assessed by a 
PCH physician with support from an assistant. There are two possibilities for 
children aged 10 to 11 years: in one PCH service the children are assessed by a 
nurse and in the other the nurse receives support from a PCH assistant. These 
assessments are conducted, in the case of younger children, in the presence of 
parents. As the benefits of triage and task-shifting are known in other sectors 
in health care, we investigated whether these can also be found in preventive 
health care [5-8]. A new two-step procedure was developed for children aged 
4 to 18 years involving triage and the shifting of tasks from PCH physicians 
and nurses to PCH medical assistants [15]. Children are first assessed by a PCH 
assistant who receives training at the vocational education level that focuses 
specifically on medical issues. The pre-assessment of the children is conducted 
using a strict protocol and includes the completion of questionnaires by parents 
and school teachers, and a face-to-face screening (that includes, for example, 
screening of growth, hearing and vision). Only children who have missed the 
pre-assessment and children with suspected health care needs are referred for 
follow-up assessment by a PCH physician or nurse. 
The nature and complexity of the health problems determine which professional 
is needed for follow-up assessment: follow-up assessments for medical 
and developmental disorders are performed by physicians, while follow-up 
assessments for psychosocial problems and lifestyle issues are mostly performed 
by nurses. The pre-assessment by the PCH assistants takes place at schools in 
the absence of parents but with parental consent. Follow-up assessments by 
a physician or nurse are conducted in the presence of the children’s parents. 
The triage approach leads to less involvement of physicians and nurses in the 
routine assessments, creating time for them to provide additional consultations 
tailored to children’s specific health needs.  
Other studies examining the triage approach to child health assessments 
showed that the attendance levels with this approach matched those for the 
usual approach and that it seemed to detect health problems as effectively 
as the usual approach [15-17]. Significantly fewer children were referred for 
additional assessment by PCH or for treatment to external health services in 
the triage approach [15]. Further research is needed to compare the efficiency 
of care delivered by the triage approach with usual practice [16]. The aim of 
this study was to compare the costs of conducting preventive child health 
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assessments with a triage approach and the usual approach. We limited this 
study to the costs for the system of routine PCH assessments. 

METHODS 

PCH services in the Netherlands offer routine health assessments for children 
in elementary schools from two age groups, namely 5/6 and 10/11 years. A 
bottom-up micro-costing approach was used to analyse the costs of the triage 
and usual approaches at these ages. The measure used was the salary costs 
for the PCH professionals who conducted the preventive assessments. We 
distinguished between these salaries and the costs associated with the time 
taken by parents to attend the assessments of their children, two elements 
which together make up the costs for society [18]. Other costs such as the costs 
of consumables, rent and utilities were not included as these are expected to 
be comparable for both approaches.

Data collection
PCH physicians, nurses and assistants recorded the time they spent on 
conducting the assessments (face-to-face (FtF) and non-FtF, in terms of contact 
by email or telephone), on referring children and on administration. If children 
failed to attend the appointments, the professionals estimated the time taken 
to complete the non-attendance protocol and the lost time that could not be 
spent on other productive professional activities. In the case of care as usual, 
each physician and each nurse recorded the time needed to conduct FtF 
assessments using a stopwatch for ten of their children per age group (5/6 and 
10/11 years), and each assistant timed 20 children per age group. In the triage 
approach, each assistant recorded the time duration of 20 FtF assessments using 
a stopwatch. A total of 518 triage assessments and 529 assessments with usual 
care were timed by PCH professionals. In the triage approach, physicians and 
nurses conduct follow-up assessments of specific problems such as behaviour, 
hearing or weight problems. Because most problems targeted by follow-up 
assessments are too rare to be measured repeatedly, respondents were asked 
not to use a stopwatch but to estimate the average time needed for both FtF and 
non-FtF assessments of these specific problems on the basis of their experience 
with multiple previous cases [18].
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PCH professionals completed questionnaires about time spent on assessments 
that covered time recorded using a stopwatch and estimated time. Time records 
were obtained from 32 physicians (18 triage, 14 usual approach), 31 nurses (16 
triage, 15 usual approach) and 22 assistants (13 triage, 9 usual approach). In 
addition, for usual care as well as triage, all PCH assistants asked four parents in 
each age group how much time the parents needed to travel to and from the 
assessment, including waiting time. 
The measurements with a stopwatch were first averaged for each individual 
professional, and these mean outcomes per professional were then averaged 
for all the professionals in the same discipline. The estimates of average time 
needed to assess specific problems were averaged for the professionals in the 
same discipline. The time taken by parents was calculated by averaging the 
responses from the parents. 
Data collection took place in the last quarter of 2012.
To study the costs of routine health assessments we used data from a larger study 
of the effects of the triage approach which was performed in two PCH services 
using the triage approach and two PCH services with similar demographic 
characteristics which used the usual approach [16]. Each PCH service covers a 
population of around 125,000 children annually aged between 0 and 18 years. 
We selected a sample of 1008 children (from 20 schools) assessed using the 
triage approach and a sample of 986 children (from 21 schools) assessed with 
the usual approach. The samples were randomly selected from elementary 
schools which were stratified for socio-economic status (low, middle and high 
status) and the urban or rural area selected.

Cost per assessment
The average time spent on the assessments and the salaries for each discipline 
was used to calculate the costs of the assessment [19]. Costs were indexed from 
2011 to 2013 using the Dutch Consumer Price Index [20]. The costs per hour 
were €104 for physicians, €62 for nurses and €49 for assistants. The time spent 
by parents on attending the assessment, travelling and waiting were valued at 
an hourly rate of €13.60 on the basis of the cost of replacing household care 
(price level 2013) [18].
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ANALYSES 

To compare the costs of the triage and usual approach, we calculated the 
projected costs for a theoretical cohort of 100,000 children. Attendance rates for 
the pre-assessments and follow-up assessments and the referral rate to follow-
up assessments in the triage approach — and the attendance and referral rates 
for assessments in the usual approach — (see Fig 1 and 2) were measured 
as part of the larger study of the effects of the triage approach using a study 
cohort of 1897 children [16]. We used these rates to determine the numbers of 
the different types of assessments needed for a theoretical cohort of 100,000 
children. By multiplying the numbers of the different types of assessments 
by the costs, we obtained the total projected costs for both approaches. The 
total projected costs of parental attendance were calculated on the basis of 
the number of assessments in combination with the average time needed by 
parents to accompany their child. 

Sensitivity analyses were performed to assess whether the cost calculations 
were sensitive to uncertainty in our assumptions and estimates. We used 
the socio-economic status of the schools (extracted from national census 
statistics established on the basis of the postal code for the school address) 
to determine the effect that socio-economic status had on the results. In the 
primary analysis, we assumed that there was no difference in socio-economic 
status. To determine whether this assumption was justified, cost calculations 
were also made for both socio-economic status groups (low and medium/high). 
Another sensitivity analysis was conducted of the time estimates for follow-up 
assessments in the triage approach. A few PCH professionals estimated that a 
large amount of time would be required on average for some specific problems. 
In this sensitivity analysis, we examined the impact on total costs when we used 
maximum amounts of time for follow-up assessments: 60 minutes for FtF, 30 
minutes for non-FtF and 30 minutes for administration. When professionals 
thought more time was needed, those estimates were disregarded (‘missing’ 
result).
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Figure 3. Projected costs (2013 €) of the deployment of professionals for routine health assessments of 
children aged 5/6 and 10/11 years, triage and usual approaches.

The projected costs of parental attendance at assessments, including waiting 
and travelling time, are shown in Table 4. The projected costs of the triage 
approach, in which parents only accompany their child if there is a follow-
up assessment, are €428,000 for children aged 5/6 years; these costs amount 
to €1,434,000 in the usual approach. In the case of parents of children aged 
10/11 years, the costs are €297,000 in the triage approach and €1,027,000 
and €971,000 in the usual approach depending on whether or not the nurse 
receives support from a PCH assistant.
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Table 4. Projected costs (2013 €) associated with the time required for parental attendance at the assessments 
of their children aged 5/6 and 10/11 years on the basis of a theoretical cohort of 100,000 children per year

Triage approach Usual approach
Pre-assessment by 
PCH assistant and 

assessment by PCH 
physician or nurse 

(N=100,000)

Assessment by 
PCH assistant and 
physician/nurse2 

(N=100,000)

Assessment by PCH 
nurse

(N=100,000)

Total time associated with 
parental attendance1 (hrs)
Children aged 5/6 years 31 500 105 400 -
Children aged 10/11 years 21 800 75 500 71 400
Costs of parental attendance 
(euro)
Children aged 5/6 years 428 000 1 434 000 -
Children aged 10/11 years 297 000 1 027 000 971 000

1	� On the basis of the number of children attending assessment (see Table 1 and 2), the time per 
assessment (see Table 1, 2 and Additional file 1), a mean travelling time of 8.1 minutes (one way) and a 
mean waiting time of 2.9 minutes.

2	 5/6 years: PCH assistant and physician; 10/11 years: PCH assistant and nurse.

The sensitivity analysis in which we made a distinction between children with a 
low socio-economic status and children with a medium or high socio-economic 
status, and the sensitivity analysis in which we placed an upper limit on the time 
needed for a follow-up assessment in the triage approach led to only marginal 
differences (€0.30-€2.03 per child) in the results presented and did not affect the 
conclusions with regard to the comparison of the triage and usual approaches.  

DISCUSSION

This paper describes a comparison of the costs of routine assessments in 
preventive child health care (PCH) in a triage approach and an approach-as-
usual. We found a cost reduction of about one-third for assessments of children 
aged 5/6 years when the triage approach was used rather than the usual 
approach. A minimal cost reduction was found in the group of children aged 
10/11 years. This difference in the cost reduction for the two age groups can be 
explained by the time spent by physicians and nurses on assessments for the 
two age groups (see Fig. 3). 
In the triage approach for children aged 5/6 years, the cost reduction is 
attributable to the lower level of physician involvement in the assessment of 
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Preventive Child Health care in the Netherlands
Preventive child health care (PCH) services monitor the growth and development 
of children in order to detect physical and mental health problems in the early 
stages [1,2]. There is adequate evidence that screening for amblyopia and the 
monitoring of psychosocial problems and growth in children improve health 
and social well-being [3-7]. The PCH system in the Netherlands is unique in that 
it has provided an important, highly accessible, well-known preventive service 
for over a hundred years, principally using a routine assessment programme 
open to all children between birth and 18 years old [8-10]. It is also the only 
primary care system in the country that adopts a broad socio-medical approach 
to longitudinal monitoring of health and development and it outperforms 
other Dutch care systems in that it sees more than 90% of all the children in 
the country [11,12] with an associated budget which is small by comparison 
with that for curative care [13]. Nevertheless, the system cannot afford to rest 
on its laurels. Despite the strengths of the Dutch PCH – the wide reach and its 
prominent position in primary care for the prevention of problems in children 
–  challenges must be addressed in order to improve the social relevance 
of the system, which will have to adapt to economic, social and health care 
developments. There has, for example, been an increasing policy focus on 
prevention and early intervention, in particular in response to economic 
factors such as the need to reduce demand for more expensive specialised 
care. In addition, attendance at PCH assessments is no longer unquestioned 
by all parents and children and a frequent criticism is that PCH is not tailored 
to the care needs of parents and their children. Furthermore, greater flexibility 
is required in the delivery of the PCH programme so that it addresses apparent 
inequities in child health and the different care needs of children that arise as 
a result. 
In response to the challenge of changing the routines in PCH and in line with 
the need for more attention for children at risk, the Gelderland Midden Regional 
Health Service developed a novel approach to organising preventive routine 
assessments for children of school age: the introduction of triage and task-
shifting between PCH professionals [14]. Several PCH services have followed 
this example in the past period and others have made other changes to how 
routine assessments are organised. However, research was needed to validate 
the assumptions underlying the development of the triage approach. In this 
thesis we present a series of papers looking at the first results of our study of 
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the triage approach. Given our scientific data, our preliminary expectation is 
that triage and task-shifting could improve the delivery of PCH assessments 
for children with specific needs. However, no firm conclusions can be drawn 
yet because of a number of limitations affecting our study. Assuming that our 
initial results can be substantiated in further research, the triage approach can 
be expected to produce the results described below.

Main findings of our research
This thesis shows a with usual care comparable access to preventive basic care 
in the triage approach that we developed and investigated. Also the detection 
rate of the three health problems studied (overweight, and visual and 
psychosocial problems) were comparable, however the severity of the weight 
and psychosocial problems detected differed [15]. The efficient deployment of 
PCH professionals using triage and task-shifting reduced the costs of routine 
assessments in the age group 5 to 6 years. There are minimal cost savings in the 
group of children aged 10 to 11 years [16]. The associated release of manpower 
and funding can create more opportunities for the delivery of care to children 
and their families with specific health care needs. In our study PCH physicians 
and nurses provide more demand-driven care at the request of parents and 
others such as schools, and therefore this will add to an early detection of 
health problems. Access to the system and the efficacy of the PCH system 
are important: assessments must have a wide reach and include the most 
vulnerable children and their families, even when there is no manifest demand 
for care. The socio-economic status of children receiving PCH assessments on 
request was lower and these children were referred more often to extra care 
than children receiving the routine PCH assessments in both approaches [17]. 
School professionals using the triage approach said that they had more contact 
with PCH professionals and they were more positive about the appropriateness 
of support from PCH than school professionals who were offered the usual 
approach [18]. The structural presence of PCH physicians and nurses in 
schools, which is part of the triage approach and necessary to assess children 
on demand, improved access to PCH and furthered collaboration with school 
professionals. 

We used a prospective cohort design in which we compared a group of children 
who received the triage approach with a group of children who were seen with 
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the usual approach. The comparison study group has been matched on gender 
and age range and we controlled for differences in socio-economic status. 
We used a pragmatic study design that made research in the daily practice 
of PCH possible. In the ideal study design children we may have carried out 
a randomised study in which children are offered either the triage approach 
or the usual approach. In practice, this was not possible because triage was 
already being implemented in PCH services. Alternatively, a study-design in 
which both a pre-assessment and the usual routine assessment are compared 
in one child would be time-consuming and prohibitively costly because extra 
trained staff is needed to independently carry out the assessments. Also this 
design would have been too burdensome for children and parents.
This study has some limitations. It lacks information about the test characteristics 
for triage. This study design did not allow us to follow children over time in the 
way that would have been required to learn more about the long-term health 
outcomes of both approaches. It would be useful to know more about the 
children with health problems that were not detected by the two approaches. 
We are in particular interested in the false negative cases in the triage group 
who were offered a pre-assessment by the PCH assistant but not referred to 
a follow-up assessment from a physician or nurse. Ideally, we would have a 
clearer picture of the outcomes of the referrals to additional PCH assessments 
and to external caregivers in order to know more about potential false positive 
cases. This would however require a more long-term follow-up of the children.

The generalisation of the results for the triage approach is of particular interest 
for other nations with similar population-based PCH systems. It depends on 
the characteristics of health care systems in other countries, such as how PCH 
is organised, financing, the structure of health care and cultural norms [19].

The impact of a triage approach on Dutch PCH 
This study produced some arguments that support the consideration of 
implementing a triage approach in PCH.

Impact on accessibility
Appointment attendance rates were not adversely affected by the triage 
approach. This is an important result because it shows that access to PCH, a 
proven merit of the Dutch PCH system, was maintained.
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We think a routine preventive programme should promote equity and access 
to assessments for the entire target population in order to reduce uneven 
access to care and to detect health problems in all children as early as possible.  

Impact on detection and on the delivery of care
An important finding of our study was that the detection rates of the three 
health problems studied were comparable between the triage and the 
usual approaches. However, we found a marginal difference between the 
two approaches in the severity of the weight and psychosocial problems in 
subgroups of children identified with these problems by PCH. In the triage 
approach, children are first assessed by a PCH assistant who determines 
which children are referred for a follow-up assessment by a PCH physician or 
nurse. Since PCH assessments are typically straightforward and consist to a 
large extent of routine protocolled screening activities, it can be argued that 
pre-selection by PCH assistants could be a reasonable alternative to normal 
practice in terms of detecting health problems. However, it may be argued that 
triage by highly qualified professionals, such as physicians and nurses could 
improve the detection of health problems, although this was not confirmed by 
the current results of our study keeping in mind that we have no data about 
false negative cases.
The possibility that the triage approach could result in greater flexibility in 
the delivery of care for children at risk is important: case-finding should be an 
ongoing process and not only by a predefined schedule. In the usual approach, 
PCH professionals visit elementary schools only a few times a year to assess the 
children at the pre-determined ages (5 to 6, and 10 to 11 years). Routine PCH 
assessments at isolated points in time provide only snapshots of the dynamic 
process of development and growth. No problems will be seen in most 
children at these times. The PCH programme should respond, as they arise, 
to the care needs of children associated with health issues and stressful life 
events such as divorce or unemployment, which are more often suspected by 
school professionals who are in daily contact with parents and their children. 
In the triage approach, physicians and nurses are less involved in the routine 
assessments, and this indeed appears to result in more opportunities to look 
at children with specific care needs: more children were assessed by PCH at 
the request of parents, well-child care professionals and, in particular, school 
professionals than in the usual approach, and this favours the early detection 
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of health problems. It is reasonable to suggest that the increase in PCH 
assessments on request in the triage approach can be attributed to the fact that 
the triage approach makes school professionals more aware that physicians 
and nurses can assess children on request several times in a year and at ages 
other than those used in the pre-defined scheme for routine assessments. This 
hypothesis would seem to confirm the thinking among school professionals 
that the triage approach delivers more appropriate support for children with 
specific needs than the usual approach [18].

Efficient use of resources
A balance must be struck between the cost of case-finding on the one hand, 
and expanding care delivery to optimise child health on the other. We found 
that the triage approach resulted in a cost reduction of one third in the age 
group of 5 to 6 years and a minimal cost reduction in the age group of 10 to 
11 years. Routine PCH assessments with triage and task-shifting could cut 
back on the physician and nurse workload at this stage, and result in assistants 
being more involved, freeing up more time for physicians and nurses to assess 
children at risk. In broad terms, we found that physicians were less involved 
in the routine assessments with the age group of 5 to 6 years, and that nurses 
were less involved with the age group of 10 to 11 years, when the triage 
approach was used. This is an important result given the increasing shortage of 
PCH physicians and nurses in the Netherlands. Triage and task-shifting aims to 
deliver appropriate care to vulnerable children while maintaining the routine 
assessments for all children.

Implications for PCH services in the Netherlands
Changes in thinking about priorities in care and recent legislation affecting 
local policies require the transformation of the youth health care system. The 
decentralisation of policy development for the youth system managed by 
municipal authorities was initiated with the aim of improving the prevention 
of health problems and cutting the costs of specialised care [20]. The thinking 
is that municipal authorities will then have more opportunities to deliver the 
appropriate care for the needs of their citizens. 
The effectiveness, strengths and social relevance of PCH depend on addressing 
a number of challenges, to which we now turn.
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Maintaining access to PCH and a wide reach 
We have already mentioned the importance of access to PCH, and the need 
to use resources more efficiently. From a public health point of view it is 
important to maintain the low threshold, and wide coverage, of PCH in order 
to ensure the early identification of health problems, to promote the health 
of all children, and to provide a safety net for the most vulnerable groups of 
children and their families. 
In the usual approach parents are always asked to be present at routine 
assessments of children aged 5 to 6 years but the policies of health services 
vary in this respect for children aged 10 to 11 years. In the triage approach 
parents are not present at pre-assessments at schools. However, in the triage 
approach parents are asked to fill out questionnaires about the health of 
their child and to give consent for the assessment. The parents are also given 
the option in the questionnaire to state whether they wish to attend the 
pre-assessment, but almost no parents avail themselves of this opportunity. 
Parents are expected to be present at follow-up assessments by physicians or 
nurses. A survey of parents using the triage approach showed that, although 
they were willing to be present at the assessment, parents appreciated not 
having to take time to do so, and that they had the opportunity to attend any 
follow-up assessment by a physician or nurse [21]. However, as a consequence, 
parents who do not require follow-up assessment have no face-to face contact 
with PCH physicians or nurses in the triage approach, and this could reduce the 
involvement of parents and their children. Another consequence may be that 
it is not possible to deliver personal health education for all parents and their 
children. Furthermore, there are parents who are not capable of completing 
questionnaires, and therefore of granting consent for the pre-assessment. In 
these cases, there is no pre-assessment, and these parents are invited to be 
present at the assessment by a physician or nurse. 

PCH services face the important challenge of reaching the largest number of 
children possible, and particularly vulnerable groups of children. To maintain 
the current high attendance rate, we advise PCH services to adopt a more active 
role in communicating the aims of PCH services, and to encourage parents and 
adolescents to complete questionnaires and attend routine PCH assessments. 
Questionnaires should also give parents the idea that they are welcome to ask 
for advice or an appointment with the physician or nurse. Digital options to 
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make or reschedule appointments are also important tools that can further 
attendance by parents and adolescents. To reach vulnerable or care-averse 
families and their children, PCH services should consider organising more 
outreach assessments, and home visits in particular, when parents and children 
do not attend the PCH assessments.

Tailoring the delivery of PCH care to the requirements of parents and children
There is an increasing emphasis on empowering parents so that they are 
more involved in care for the health and development of their children. This 
implies a greater focus by preventive services on positive parenting. However, 
unsolicited assessments, advice and support from PCH professionals are no 
longer accepted by all parents, who also find it less natural to turn to PCH 
because it does not always address their needs or the needs of their children. 
Some parents prefer to discuss behaviour problems with school or youth care 
professionals and medical problems with the GP. Nevertheless, other parents 
are unable to take responsibility for the health and development of their 
children and still others do not attend the PCH assessments. 

To maintain the wide reach of the PCH system, PCH has to be a relevant partner 
that responds to needs and demands of parents and children. To make the 
system more relevant for parents, we advise more personalised assessments 
in consultation with, or in response to requests from, parents or adolescents. 
PCH has to be visible and easy to reach for parents and adolescents with 
requests for voluntary help by PCH. A shift is therefore required from supply-
oriented care: PCH professionals need to establish a dialogue with parents and 
adolescents with the aim of customising the care they provide. PCH has started 
to develop instruments to facilitate the dialogue with parents, such as Starting 
Together ( “Samen Starten”) and Joint Assessment of Care Requirements 
(“Gezamenlijk Inschatten Zorgbehoeften”) to improve engagement with 
parents [22,23]. More generally, PCH should be looking at the development 
of more customer-driven and innovative service delivery in co-creation with 
parents and adolescents.

We have emphasised the importance of making PCH more flexible to be 
able to address the needs of children and their parents. The description of 
the activities of the PCH in the Dutch National Professional Framework (LPK, 
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Landelijk Professioneel Kader) provides enough openings for more flexibility 
of PCH care [24,25].
In addition to a triage approach of the routine assessments we advise the 
introduction of flexibility in the PCH assessments in order to respond to the 
varied care demands of children and parents. Greater flexibility is needed in 
terms of frequency of the assessments and of the assessment methods, such 
as group consultations, telephone assessments or contact through digital 
channels. Assessments should be arranged at the times and places that are 
most convenient for parents and children. Digital options such as videos may be 
helpful tools for the delivery and promotion of health care support on demand, 
not only in general but also in the periods between routine assessments.

Improving the efficient use of resources
We have already discussed the importance of using resources efficiently. Triage 
and task-shifting appear to have a positive impact on the use of budgets and 
human resources, and it is therefore possible that, within the constraints of 
the budget and skills mix available for routine PCH services, extra care can be 
provided for children with specific needs.
The Convention on the Rights of the Child asserts that every child has the 
same right to the highest attainable level of health [26]. However, there are 
remarkable differences in the health status of children. Apparent inequities 
in the health of subgroups of children are often linked to social inequity [27]. 
These considerations are important here since it has been found that freeing up 
resources for the health needs of the most disadvantaged makes primary care 
less costly for individuals and more cost-effective for society [28]. It is therefore 
reasonable to make an appraisal, from a preventive public health perspective, 
of the added value of universal prevention and positive parenting for all 
children by comparison with an increased focus on children at risk with the 
aim of reducing health inequalities between children. The results of our study 
of the triage approach show that it is possible to maintain routine assessments 
for all children while paying more attention to children at risk. However, more 
research into its effectiveness is needed.

We advise PCH services to engage in discussions with municipal authorities 
about the focus of their services in order to improve the efficiency and quality 
of PCH care. Policy needs to be developed targeting the optimal balance 
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between the aim of promoting the health of all children and the need for 
tailored PCH care for children and families at risk. The human resources and 
budgets available determine how much attention can be paid to these two 
areas [13]. PCH services must claim the resources saved by triage and task-
shifting to provide extra care for children at risk. At the Gelderland Midden 
Regional Health Service, this has resulted in increases in the funds earmarked 
to address the health needs of vulnerable children.

Ensuring that PCH services respond to developments in the youth health care system
National priorities in health care and recent changes in legislation relating 
to the youth, educational and health care system require adaption of PCH 
services [20,29]. Following the recent introduction of new legislation relating 
to the education system (known as Passend Onderwijs) more complicated 
health problems are increasingly being referred by school professionals for 
assessment by PCH professionals from the Gelderland Midden Regional Health 
Service, possibly due to the fact that school and other health care professionals 
appreciate the broad social-medical scope of PCH professionals. Because the 
detection and referral of problems, and in particular psychosocial and parenting 
problems, are not the exclusive domain of PCH professionals, the coordination 
of health care and collaboration in networks of organisations targeting similar 
groups of children are important to detect these problems early and to provide 
parents and children with more efficient and effective support. Our findings 
for the triage approach suggest that it will encourage the ongoing formation 
of networks of this kind, and the position of PCH in them: school professionals 
using the triage approach appreciated the appropriateness of support from 
PCH and had more contacts with PCH. Furthermore, in the triage approach, 
PCH professionals visit schools frequently to assess children, both at their own 
initiative and at the request of school professionals [18].

We advise PCH services to create enough time for PCH professionals to 
collaborate with professionals from the school system and from the youth 
health care and primary care system, with the aim of improving joint 
commitment to early detection, and referral to specialised care if necessary. PCH 
professionals have a lot of information and knowledge about child growth and 
development. We advise intensive cooperation between the PCH professionals 
in school-based and other networks involving children in order to further the 
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exchange of information about children with health-related school problems 
and provide them with the care they need to complete their school careers 
successfully. PCH should be a community facility with a structural presence 
in schools or other public facilities to maintain accessibility and to encourage 
collaboration with parties such as school professionals and professionals from 
the youth health care and primary care system.
We also advise PCH physicians to connect with medical health care professionals 
such as GPs and medical professionals in youth health care with the aim of 
delivering more coordinated care.

Implementation of a triage approach 
Implementing a novel triage approach with task-shifting in a PCH service 
requires approval from managers and the Health Care Inspectorate. The 
Health Care Inspectorate requires the number of routine assessments to be 
maintained but accepts flexibility in terms of which professional conducts the 
assessments [30]. Managers and municipal authorities who are responsible for 
PCH delivery and budgets have to be involved at an early stage. It is important 
to explain to municipal funding authorities that the aim of a triage approach 
is to improve the quality of PCH services and preventive care for children and 
not to cut costs. Throughout the process of implementation, PCH professionals, 
parents and other stakeholders should to be involved and kept informed about 
the new PCH approach and the consequences for PCH care delivery.
We advise making it clear to managers and municipal authorities that time 
and funding are required to implement a new organisational model, while 
keeping PCH services in place. A quality-based development of a novel 
approach implies the close involvement of PCH professionals, as well as the 
bottom-up development of new protocols and guidelines. Funds and time must 
be earmarked for professionals so that they can evaluate the care delivered 
and in order to allow for the further development of the novel approach. 
Communications with all parties is an area that requires a lot of attention. Finally, 
we recommend the simultaneous involvement of support departments such as 
logistics and ICT in order to ensure that implementation is a success.

Investment in the development of PCH professionals when a triage approach is used
A better-targeted use of professionals’ competencies and knowledge is an 
important pre-condition for the successful introduction of a triage approach with 
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task-shifting. Tasks must be performed by the most appropriate professionals, 
and not necessarily the professionals who have done the work in the past. 
The skill mix should also be optimal, and this depends on the complexity of 
the tasks, the level of autonomy, and the education and competences of the 
professionals involved [31,32]. PCH assessments are typically straightforward 
and consist mainly of routine screening activities by PCH professionals for, 
in general, healthy children. The Gelderland Midden Regional Health Service 
has found that PCH can be re-organised if the skill mix of the professionals 
concerned is optimised. In the triage approach, PCH assistants assess children 
independently and they take over some of the screening tasks of the physicians 
or nurses. PCH physicians and nurses working with the triage approach assess 
only the children with suspected risk factors. Not only can this new approach 
result in career opportunities and skills development for the professionals 
involved, it may also may be a solution to the increasing shortage of PCH 
physicians and nurses.

We advise PCH services to invest in training for professionals and supervision 
to safeguard the quality of care when a triage approach is introduced since 
the process involves changes in task demarcation for PCH professionals. The 
Gelderland Midden Regional Health Service has determined the skill levels for 
all the tasks involved in the delivery of PCH and organised in-service training 
for assistants from PCH physicians and nurses. Physicians and nurses need to 
acquire the knowledge and skills required for demand-driven personalised 
care and also to maintain their levels of knowledge about healthy children. 
Cooperation and coordination between the different PCH disciplines are also 
needed because physicians and nurses have to transfer tasks to PCH assistants. 
This implies not only PCH-specific skills, but also general professional 
competences. Furthermore, PCH plays a role in public health services 
generally as a source of relevant aggregated information about the health 
status of children that is needed to advise municipal authorities and schools. 
PCH physicians and nurses must therefore be able to make a contribution in 
this area, and particularly in terms of providing relevant information to give 
policy-makers a better understanding of the health needs of their citizens. We 
advise PCH services adopting a triage approach to look at these competences 
during recruitment procedures and to invest in the training and time that PCH 
professionals need to perform these tasks.
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Investment in monitoring and quality assurance by PCH
PCH services must study day-to-day practice to improve their quality and 
efficiency. Our study of the triage approach provides information about 
innovations in the organisation of routine assessments and enhances our 
understanding of approaches to monitoring growth and development in 
children. We have found that PCH services can conduct research in collaboration 
with research institutions and that physicians and nurses are interested in 
applied research looking at their day-to-day practice. The involvement of PCH 
professionals in research improves the relevance of the outcomes of research 
for day-to-day practice and the further dissemination of the results to further 
the ongoing professionalization of PCH.
Our experiences show that PCH services can contribute to applied research. 
Firstly, the full commitment of PCH services is needed to engage in research. 
Secondly, if data are used from PCH records, PCH professionals, ICT professionals 
and professionals managing logistics have to be involved bottom-up in all 
phases of the research to advise researchers about what is feasible. Thirdly, 
considerable attention should be paid to instructions about procedures and 
registration in order to obtain reliable data. And finally, the deployment of PCH 
and other professionals needs to be fully financed so that they can contribute 
to data collection and be involved in research [33].

Directions for further research
We have conducted pioneering research to explore new ways of organising 
the routine assessments implemented by PCH. The initial results produced by 
our study appear to indicate that more efficient and personalised care delivery 
for children of school age is possible with a triage approach. The results are 
encouraging but our study suffers from a number of limitations. Additional 
research is needed in the areas covered by this thesis to further substantiate 
our results. To begin with, more needs to be known about the actual quality 
of the detection of health problems and referrals to extra care using a triage 
approach by comparison with the usual approach. An examination of the 
outcomes of referrals to additional assessments by PCH professionals or 
external specialised care-givers could be a useful source of information about 
the accuracy of health-problem detection. To determine the numbers of 
children who have been missed in either of the two approaches or who have 
been assessed mistakenly as having a health problem – the false negative and 
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false positive cases – we need a long-term study with a large cohort of children 
and appropriate criterion instruments (“gold standards”). 
We have analysed three health problems for which commonly used standard 
screening guidelines exist. However because there are no gold standards in 
PCH for health issues such as lifestyle problems, parenting problems and child 
abuse, studying the sensitivity and specificity of the triage approach represents 
a challenge. 
The results of this study are relevant for preventive child health care in the 
elementary school age group. More research is also needed into the effects 
of the triage approach in well-child care (from birth to four years of age) and 
in secondary schools to allow for the generalisation of the effects of the triage 
approach. 
Surveys of satisfaction among parents and adolescents with the care delivered 
by the two approaches are also needed, as is investigation of the satisfaction of 
the different PCH professionals with the two approaches. 

Longitudinal research into the impact of the triage approach on the long-
term need for care would be advisable to enhance our understanding of the 
equity of care distribution to the children needing health care and the optimal 
balance between preventive care for all children and extra care for children at 
risk.  It will also be interesting to establish the impact of the triage approach 
when it has been implemented over a longer period of time. Moreover, further 
research is needed to learn more about the cost efficiency of both approaches. 
Longitudinal research is needed to investigate the costs of referrals to additional 
assessment by PCH or to external services and, in that way, to determine the 
cost-effectiveness of the implementation of the triage approach. Further 
investigation is also recommended of the factors that affect access to PCH 
professionals. A study of determinants such as the needs of school, youth 
and health care professionals, and collaboration between the PCH and school 
systems, as well as factors in the social and political environment of PCH, may 
teach us more about how to improve children’s health and well-being.
At the time of our study, most PCH services organised routine assessments 
in the same way. In future research, it will be very difficult to compare PCH 
approaches with usual care because most PCH services have already made 
their organisations more flexible and adapted to challenges in society. Follow-
up research by TNO, Dutch Child Health Knowledge Centre (NCJ) and four PCH 
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services has now been initiated to compare the impact of different approaches 
on the flexible delivery of PCH. It will compare the long-term effects on the 
detection of health problems and referral to care associated with different 
approaches to the flexible delivery of PCH services involving different skill 
mixes among PCH professionals and substitutes of face-to-face contacts, such 
as e-consultations. 
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Summary

In Chapter 1, the relevance and challenges of the Preventive Child Health care 
(PCH) system, and the developed triage approach are described. 
The aim of PCH is to deliver preventive services for all children and therefore 
to detect health problems early and monitor child growth and development 
longitudinally. Despite the benefits of the Dutch PCH system, which includes 
a basic package of routine assessments for all children in the country, many 
PCH services are thinking about ways to reform the organisation of the routine 
assessments. Greater flexibility is required in the delivery of the PCH programme 
so that it is tailored to apparent health inequities between subgroups of children 
and the different care needs that arise as a result. Economic challenges such as 
reduced budgets, the inefficient use of professionals and workforce shortages 
mean that the system of preventive health care also needs to be more efficient. 
In the light of these challenges, we developed a novel approach to the 
organisation of routine assessments by PCH, involving triage and the shifting of 
tasks among PCH professionals,. We hypothesised that the efficient deployment 
of PCH professionals and a reduction in the costs of routine assessments would 
create more opportunities to provide additional PCH care for children with 
specific health-care needs. Our thinking was that more time would be made 
available for additional PCH assessments at times other than those pre-defined 
for routine assessments, and for additional assessments in response to requests 
from teachers, parents and adolescents. 
This thesis addresses several issues relating to access to PCH, detection rates 
and the delivery of care when a triage approach is used by PCH, and looks at 
the possible cost implications by comparison with routine assessments. 

Access to PCH 
It is essential for health screening programmes to be accessible for all children, 
and this is a proven merit of the basic package delivered by Dutch PCH. In 
Chapter 2 we explore the parental help-seeking process in a triage approach to 
PCH. In a retrospective pilot study based on the data from routine assessments 
of 390 children aged 5 to 6 years, we investigated access to PCH. We compared 
the attendance rates for PCH assessment appointments in groups in which the 
triage approach or the usual approach were used, assuming that attendance 
rates were indicators of the accessibility of PCH. The attendance rates for pre-
assessments and follow-up assessments in the triage approach were compared 
with the attendance rate for the usual assessment. Our results showed similar 
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appointment attendance rates for the two approaches. In the triage approach, 
96.4% of the children attended the pre-assessment, and 87.7% of the referred 
children attended a follow-up assessment by a physician or nurse. The rate of 
attendance for the assessments in the usual approach was 90.0%. 
We found similar results in the more comprehensive study described in Chapter 
3 using a prospective observational cohort design. In the triage approach, 
96.6% of the children attended pre-assessments, and 89.4% of the referred 
children attended a follow-up assessment by a physician or nurse. The rate of 
attendance for the assessments in the usual approach was 93.6%. As expected, 
all the children in the usual group received a routine PCH assessment by a 
physician or nurse while only 46% of the children in the triage group required 
PCH assessment by a physician or a nurse.
In conclusion, access to PCH seems to remain unchanged using a triage 
approach in a comparison with the usual approach. 

Detection by PCH 
In Chapter 3, we present the results of a prospective cohort study in which 
detection by the triage approach of overweight, visual disorders, and 
psychosocial problems was compared with the results of the usual PCH 
approach. We also assessed the severity of the health problems in subgroups 
of children with the detected health problems. We used data from the routine 
assessments of 1897 children aged 5 to 6 and 10 to 11 years.
We found no difference between the triage approach and the usual approach 
in the detection rates for incident cases of overweight, visual and psychosocial 
problems. However, we found a marginal difference between the two 
approaches in the BMI scores in subgroups of children identified with overweight 
or obesity by PCH. In the triage approach the subgroup of children identified 
with overweight included more children with a BMI indicating obesity, while 
the usual approach included more children with a BMI indicating less severe 
overweight. Significantly higher SDQ scores were found in the subgroup of 
cases with identified psychosocial problems when the triage approach was 
used than when the usual approach was adopted. 

Delivery of extra care for children with specific needs 
When problems are identified by PCH professionals, they decide whether to 
refer to extra care in the form of additional assessments by PCH, or to external 
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specialised care. We need to know more about the delivery of extra care in the 
triage approach, in which PCH professionals are involved differently in routine 
assessments. In Chapter 4, we describe the delivery of extra care targeting 
children with specific health-care needs in the triage approach and the usual 
approach in the context of the prospective cohort study. We investigated referral 
rates to extra care, in other words additional PCH assessments or to external 
services pursuant to the routine assessments. We did not find any differences 
between the two approaches for the total group of children referred to extra 
care. However, more children aged 5 to 6 years and fewer children aged 10 to 
11 years were referred to additional PCH assessments in the triage approach. 
Overall, fewer children were referred to external services in the triage approach 
than in the usual approach. This can be explained by the fact that in the triage 
and usual approach the children are assessed by different disciplines leading 
to other follow-up trajectories. Different processes are used to identify health 
problems in both approaches. Furtherly, time available to provide advice, 
recommendations and reassurance may differ, affecting the referral to external 
services. 
In addition, we examined the results of the PCH assessments requested by parties 
such as parents, school professionals and professionals of well-child care with 
the aim of devoting more attention to children at risk. More PCH assessments 
at the request of these parties were found when the triage approach was used 
(p<0.01). The children were referred by school professionals in particular. It 
could be hypothesised that differences in the rates for PCH assessments on 
request between the triage and usual approach are due to the fact that the 
triage approach results in more awareness among school professionals that 
physicians and nurses can assess children on request several times in a year. 
Furthermore, we found differences between the two approaches for the 
referral rates to additional PCH assessments pursuant to the PCH assessments 
on request. In the triage approach, half of the children seen on request were 
referred to additional PCH assessments and one out of five to external services. 
In the usual approach, no children were referred to additional PCH assessments 
and 2 of 27 children (7.4%) were referred to external services.

Costs of delivering routine assessments 
Triage and task-shifting among PCH professionals could facilitate the 
resolution of organisational challenges in terms of the efficient use of budgets 
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and the workforce, allowing for extra care to be given to children with specific 
needs. In Chapter 5, we describe our study of the direct costs of PCH routine 
assessments by PCH professionals in the triage and usual approaches using 
a bottom-up micro-costing design. PCH professionals registered time spent 
on assessments, including time related to non-attendance at assessments, the 
referral of children and administration. The triage approach to PCH resulted in a 
projected cost reduction of about one-third by comparison with usual practice 
for routine assessments of children aged 5 to 6 years by physicians. Minimal 
cost savings were found in the group of children aged 10 to 11 years when 
nurses are involved. 
The projected costs for PCH professionals working on PCH assessments 
amounted to €5.2 million per cohort of 100,000 children aged 5/6 years in the 
triage approach, and €7.6 million in the usual approach. The projected costs 
in both approaches for children aged 10/11 years were about €4 million per 
100,000 children. In the triage approach for children aged 5/6 years, the cost 
reduction is attributable to the lower level of physician involvement in the 
assessment of children in combination with the same level of deployment of 
PCH assistants with relatively low salary costs by comparison with the usual 
approach. The cost reduction for children aged 10/11 years can be attributed to 
the costs required for pre-assessments by PCH assistants in the triage approach 
(which are lower than the costs of assessments by a nurse in the usual approach). 
However, this reduction in costs was almost offset by the higher costs of the 
follow-up assessments by physicians or nurses in the triage approach.
We found a reduction in the costs of parental attendance at assessments 
with the triage approach that is attributable to the absence of parents at pre-
assessments in the triage approach. This finding applies to both age groups. 

School professionals’ perception of access to PCH 
Cognitive performance and educational achievements in children benefit 
from good health and health-related behaviours. The collaboration between 
preventive health services and the education system helps to detect health 
problems in school children and furthers early interventions intended to 
improve health and, therefore, cognitive outcomes. In Chapter 6 we explore 
the views of school professionals in elementary schools about working with 
a triage approach to the routine assessments conducted by PCH and we 
make a comparison with school professionals who were offered the usual 
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PCH approach. We conducted a cross-sectional study comparing school 
professionals’ perceptions of the triage and the usual approaches to PCH. 
The randomly selected school professionals completed digital questionnaires 
about contact frequency, the approachability of PCH and the appropriateness 
of support from PCH. School care coordinators and teachers were invited to 
participate in the study, resulting in a response of 444 (35.7%) professionals 
from schools working with the triage approach and 320 (44.6%) professionals 
working with the usual approach. 
We found a difference between the two approaches in terms of the perceived 
appropriateness of support from PCH and the contact frequency between 
schools and PCH professionals. School professionals using the triage approach 
had more contacts with PCH and were more satisfied with the appropriateness 
of support from PCH than respondents in the usual approach group. No impact 
was found on the perceived approachability of PCH. 

Finally, in Chapter 7, the main results of this thesis, implications for PCH 
services and further research developments are discussed. 
To improve the effectiveness, strengths and social relevance of PCH, it is 
important to maintain access to PCH and the wide reach of the system. The 
delivery of PCH care will also have to be tailored to the requirements of 
parents and children. In addition, it is important that PCH services respond 
to developments in the youth and health care system. In the triage approach, 
access to preventive basic care, and the detection of the health problems 
studied, were comparable with the usual approach. The efficient deployment 
of PCH professionals using triage and task-shifting reduced the costs and 
involvement of PCH physicians and nurses in routine assessments, particularly 
in the youngest age group (5 to 6 years). The associated release of workforce 
and budgets may create more opportunities for the delivery of care to children 
and their families with specific health-care needs. In our study, in the triage 
approach PCH physicians and nurses provided more demand-driven care at 
the request of parents and others such as school professionals.
We have emphasised the importance of making the PCH programme more 
flexible to create time for PCH professionals to collaborate with professionals 
from the school system, and from the youth care and primary care systems, with 
the aim of improving joint commitment to early detection, and the delivery of 
more coordinated care. Our findings for the triage approach suggest that it will 
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encourage the ongoing formation of networks of this kind, and the position of 
PCH in them: school professionals using the triage approach appreciated the 
appropriateness of support from PCH and had more contacts with PCH. 
In conclusion, triage and task-shifting could help to ensure that appropriate 
care is delivered to meet the different care needs of parents and their children 
while maintaining the routine assessments for all children. More research is 
needed into the outcomes of referral to extra care and into the cost benefits of 
the triage approach.
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Onderzoek naar de mogelijkheden van triage en taakverschuiving in de 
Jeugdgezondheidszorg.
In Hoofdstuk 1 worden de maatschappelijke relevantie en uitdagingen voor de 
Jeugdgezondheidszorg (JGZ) beschreven. Verder wordt de ontwikkelde triage-
methodiek uitgelegd.
Het doel van de JGZ is om preventieve zorg te bieden aan alle kinderen door 
vroegtijdig gezondheidsproblemen op te sporen en de groei en ontwikkeling 
van kinderen longitudinaal te volgen. Ondanks de voordelen van de huidige 
Nederlandse JGZ, waarbij alle kinderen een basispakket met preventieve 
basisonderzoeken krijgen aangeboden, oriënteren veel JGZ-organisaties zich 
op een andere inrichting van het basispakket. Gezondheidsverschillen tussen 
kinderen en daarmee samenhangende uiteenlopende zorgbehoeften vragen 
om meer differentiatie in het aanbod van de JGZ. Economische uitdagingen 
zoals verminderde budgetten vragen een efficiënte inzet van kennis en 
competenties van professionals. Een toenemend tekort aan jeugdartsen en 
verpleegkundigen vraagt eveneens om een heroriëntatie op de efficiëntie van 
de JGZ. 
In het licht van deze uitdagingen heeft de GGD Gelderland Midden een triage-
methodiek ontwikkeld om de basisonderzoeken voor de 4 tot 18 jarigen 
anders te organiseren middels taakverschuiving tussen JGZ-professionals. 
Triage betekent het selecteren van kinderen naar hun zorgbehoefte. In de 
traditionele werkwijze worden alle kinderen onderzocht door een jeugdarts 
of jeugdverpleegkundige, soms geassisteerd door een doktersassistente. 
Bij de triage-methodiek krijgen alle kinderen eerst een vooronderzoek door 
een doktersassistente. Alleen indien er vermoedens zijn van risicofactoren 
op het gebied van groei en ontwikkeling worden de kinderen verwezen 
naar een jeugdarts of jeugdverpleegkundige voor een vervolgonderzoek. 
De verwachting is dat bij een efficiëntere inzet van de verschillende JGZ-
professionals in de basisonderzoeken tijd beschikbaar kan komen om extra 
zorg te kunnen bieden aan kinderen die meer zorg nodig hebben. Zodoende 
zou ruimte ontstaan om extra JGZ-onderzoeken uit te voeren, met name 
voor kinderen die op dat moment niet in aanmerking komen voor een van 
de basisonderzoeken. Deze kinderen kunnen bijvoorbeeld door de JGZ 
onderzocht worden op verzoek van derden, zoals scholen, ouders en jongeren zelf. 
Dit proefschrift beschrijft de toegankelijkheid van de JGZ, de mate van 
signalering en de geleverde zorg door de JGZ, bij gebruik van de triage-
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methodiek. Tevens beschrijft het de kosten van inzet van de JGZ-professionals 
in de basisonderzoeken bij gebruik van de triage-methodiek in vergelijking tot 
de traditionele werkwijze. Tot slot zijn de ervaringen beschreven van scholen 
die JGZ kregen aangeboden middels de triage-methodiek en van scholen 
waarbij de JGZ via de traditionele werkwijze werd uitgevoerd.

De toegang tot de JGZ 
Het is van essentieel belang dat een screeningsprogramma toegankelijk 
is voor de totale populatie van kinderen. Dit is een belangrijke verdienste 
van het huidige Nederlandse JGZ-systeem. In Hoofdstuk 2 wordt het 
proces beschreven dat ouders en jongeren moeten doorlopen als er een 
gezondheidsprobleem wordt geconstateerd bij gebruik van de triage-
methodiek.
In een pilot-studie is onder meer onderzocht wat het effect is van triage op 
de opkomstpercentages bij de basisonderzoeken. In deze studie hebben 
we de opkomst onderzocht door kindgegevens uit bestaande registraties te 
analyseren. Er is gebruik gemaakt van de gegevens van de basisonderzoeken 
van 780 kinderen in de leeftijd van 5 tot 6 jaar. Opkomstpercentages zijn 
te beschouwen als indicatoren voor de toegang tot de JGZ. De opkomst-
percentages bij gebruik van de triage-methodiek, dat wil zeggen van het 
vooronderzoek door de doktersassistente en het vervolgonderzoek door 
de jeugdarts of jeugdverpleegkundige, zijn vergeleken met de opkomst-
percentages van de basisonderzoeken bij gebruik van de traditionele werkwijze. 
Wanneer beide werkwijzen worden vergeleken blijkt dat de opkomst-
percentages vergelijkbaar zijn. Bij de triage-methodiek verscheen 96,4% van 
de kinderen bij het vooronderzoek, en 87,7% van de kinderen bij het vervolg-
onderzoek door een jeugdarts of jeugdverpleegkundige. Bij de traditionele 
methode is 90,0% van de kinderen verschenen bij de basisonderzoeken. 
In de omvangrijkere effect-studie, beschreven in Hoofdstuk 3, zijn 
vergelijkbare resultaten gevonden. In deze effect-studie, die is uitgevoerd 
met behulp van een prospectief cohortdesign zijn gegevens gebruikt van de 
basisonderzoeken van 1897 kinderen van 2 leeftijdsgroepen (5 tot 6 en 10 tot 
11 jaar). Bij de triage-methodiek is 96,6% van de kinderen verschenen bij het 
vooronderzoek, en 89,4% van de kinderen bij het vervolgonderzoek door een 
jeugdarts of jeugdverpleegkundige. De opkomst bij de traditionele methodiek 
bedroeg 93,6%. Zoals verwacht, zijn met de traditionele methodiek alle 
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basisonderzoeken uitgevoerd door een jeugdarts of jeugdverpleegkundige, 
terwijl bij de triage-methodiek 46% van de kinderen is onderzocht door een 
jeugdarts of een jeugdverpleegkundige.

De signalering door de JGZ.
In Hoofdstuk 3 presenteren we, als onderdeel van de effect-studie, de 
resultaten over de signalering van overgewicht, visuele (gezichtsvermogen) 
stoornissen en psychosociale problemen. Hierbij hebben we de signalering 
met behulp van de triage-methodiek vergeleken met de resultaten bij gebruik 
van de traditionele methode. We hebben tevens gekeken naar de ernst van de 
gezondheidsproblemen in de subgroepen van kinderen op het moment dat 
deze gezondheidsproblemen door de JGZ waren geconstateerd.
Er zijn geen verschillen gevonden omtrent de incidentiecijfers van overgewicht, 
visuele stoornissen en psychosociale problemen tussen de triage-methodiek 
en de traditionele methode. Echter, er is wel een marginaal verschil tussen 
de twee methodieken gevonden van de BMI-scores in de subgroepen van 
kinderen die door de JGZ waren geclassificeerd met overgewicht of obesitas. 
Met de triage-methodiek werden meer kinderen opgespoord met een BMI 
gelijk aan obesitas in de subgroep van kinderen met overgewicht. Bij de 
traditionele werkwijze werden meer kinderen met een BMI met minder ernstig 
overgewicht opgespoord. In vergelijking tot de traditionele werkwijze zijn met 
de triagewerkwijze significant hogere SDQ scores gevonden in de subgroep van 
kinderen die geïdentificeerd waren door de JGZ met psychosociale problemen. 

Extra zorg-aanbod voor kinderen met meer zorgbehoeften. 
Indien JGZ-professionals problemen bij kinderen signaleren, kunnen zij 
een extra JGZ-onderzoek uitvoeren of het kind verwijzen naar externe zorg-
verleners, zoals huisartsen of jeugdhulp. Onderzocht is of bij gebruik van 
de triage-methodiek, waarbij JGZ-professionals een andere rol vervullen 
in de basisonderzoeken, inderdaad extra zorg door de jeugdartsen en 
jeugdverpleegkundigen geleverd kan worden. In Hoofdstuk 4 beschrijven 
we, als onderdeel van de effect-studie, het extra zorgaanbod voor kinderen 
met specifieke zorgbehoeften. We hebben de verwijzingspercentages naar 
extra zorg onderzocht waarbij beide methodieken met elkaar zijn vergeleken. 
Verwijzing naar extra zorg betekent verwijzing naar extra JGZ-onderzoeken 
en/of verwijzingen naar externe zorgverleners. De verwijzingspercentages 
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waren vergelijkbaar voor het totaal van verwijzingen naar extra zorg. Wel blijkt 
dat met de triage-methodiek meer kinderen in de leeftijdsgroep 5 tot 6 jaar en 
minder kinderen van 10 tot 11 jaar worden verwezen naar extra onderzoeken 
door de JGZ. Verder worden bij de triage-methodiek minder kinderen verwezen 
naar externe hulpverleners. Deze verschillen in verwijzingspercentages zijn te 
verklaren door de verschillen in de uitvoerende disciplines en het vervolgtraject 
na signalering tussen beide methodieken.
Daarnaast is onderzocht hoeveel kinderen een onderzoek door de JGZ 
hebben gekregen op verzoek van derden, zoals ouders, leerkrachten en 
andere zorgpartners. Dit omdat zij twijfels hebben over de gezondheid en 
de ontwikkeling van het desbetreffende kind. Er zijn significant meer JGZ-
onderzoeken uitgevoerd op verzoek van derden bij gebruik van de triage-
methodiek (p <0,01). De kinderen zijn vooral door leerkrachten verwezen naar 
de JGZ. Mogelijk wordt het verschil tussen beide methodes veroorzaakt doordat 
leerkrachten beter op de hoogte zijn van wat de JGZ voor hen kan betekenen bij 
de ondersteuning van zorgleerlingen. Jeugdartsen en jeugdverpleegkundigen 
zijn bij de triage-methodiek vaker aanwezig op de scholen gedurende het jaar 
om kinderen te kunnen zien. 
Verder vonden we verschillen tussen de twee methodieken betreffende 
het aantal verwijzingen naar extra JGZ-onderzoeken en naar externe zorg-
verleners als vervolg op deze onderzoeken op verzoek van derden. Bij de 
triage-methodiek kreeg de helft van 107 kinderen, die op verzoek van derden 
door de JGZ zijn onderzocht, aanvullend een extra JGZ-onderzoek en een op 
de vijf kinderen werd verwezen naar externe zorgverleners. Bij de traditionele 
methode is geen enkel kind verwezen naar een extra JGZ-onderzoek en 2 van 
de 27 kinderen zijn verwezen naar externe zorgverleners.

Kosten van de JGZ-basisonderzoeken
Triage en taakverschuiving tussen JGZ-professionals kunnen een rol spelen 
bij economische uitdagingen. Hierbij kan gedacht worden aan een efficiënt 
gebruik van budget en inzet van personeel, waardoor middelen beschikbaar 
komen voor kinderen die meer zorg nodig hebben. In hoofdstuk 5 
zijn de kosten onderzocht van de inzet van JGZ-professionals om de 
basisonderzoeken uit te voeren door middel van de triage-methodiek en 
deze te vergelijken met de kosten bij de traditionele methode. De studie is 
uitgevoerd met behulp van een bottom-up micro-kostenberekening design. 
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JGZ-professionals registreerden de tijd die zij besteden aan de uitvoering van 
de basisonderzoeken. Zij registreerden ook de benodigde tijd als kinderen 
niet verschenen, de benodigde tijd om kinderen te verwijzen en voor de 
administratieve afhandeling van de onderzoeken. Met de triage-methodiek 
kan een kostenbesparing worden gerealiseerd van ongeveer een derde bij de 
uitvoering van het basisonderzoek voor de leeftijdsgroep 5 tot 6 jaar. Er is een 
minimale kostenbesparing gevonden voor de groep kinderen in de leeftijd van 
10 tot 11 jaar. 
De kosten voor de inzet van JGZ-professionals, geprojecteerd naar een cohort 
van 100.000 kinderen van 5 tot 6 jaar, bedroegen € 5,2 miljoen als de triage-
methodiek werd ingezet en € 7,6 miljoen bij de traditionele methode. De 
geprojecteerde kosten voor een cohort van 100.000 kinderen van 10 tot 11 
jaar bedroegen bij beide methodieken ongeveer € 4 miljoen.
De kostenvermindering bij gebruik van de triage-methodiek bij 5 tot 6 
jarigen wordt veroorzaakt door minder inzet van de jeugdarts bij een 
nagenoeg gelijkblijvende inzet van de doktersassistente in vergelijking tot 
de traditionele werkwijze. Bij de leeftijdsgroep 10 tot 11 jarigen worden in 
de traditionele methode de kinderen onderzocht door een verpleegkundige, 
soms ondersteund door een doktersassistente. De kostenvermindering bij 
gebruik van de triage-methodiek door de inzet van de doktersassistente 
wordt grotendeels teniet gedaan door inzet van de jeugdarts of 
jeugdverpleegkundige in het vervolgonderzoek.
Door de afwezigheid van ouders bij de vooronderzoeken door de dokters-
assistenten worden minder kosten gemaakt door ouders bij de triage-
methodiek. Kosten worden veroorzaakt doordat ouders bijvoorbeeld vrij 
moeten nemen van het werk. Deze bevinding geldt voor beide leeftijds- 
groepen. 

Ervaringen van leerkrachten over de toegankelijkheid en ondersteuning 
door de JGZ. 
Een goede gezondheid en gezondheidsgedrag hebben een positieve invloed 
op de cognitieve en educatieve vaardigheden van kinderen. Een goede 
samenwerking tussen de JGZ en het onderwijssysteem ondersteunt het tijdig 
opsporen van gezondheidsproblemen bij schoolkinderen en bevordert het 
inzetten van vroegtijdige interventies om de gezondheid en daarmee de 
educatieve  vaardigheden te verbeteren. In Hoofdstuk 6 zijn, door middel 
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van een cross-sectionele studie, de ervaringen onderzocht van scholen in het 
basisonderwijs over hun samenwerking met de JGZ. Ervaringen van scholen 
die de triage-methodiek kregen aangeboden zijn vergeleken met ervaringen 
van scholen waarbij de JGZ werd uitgevoerd door middel van de traditionele 
methode. De willekeurig geselecteerde scholen hebben digitale vragenlijsten 
ingevuld over het aantal keren dat zij contact hadden gehad met de JGZ, de 
ervaren toegankelijkheid van de JGZ en in hoeverre de ondersteuning van de 
JGZ passend was bij hun hulpvraag. In totaal  hebben 444 (respons van 35,7%) 
professionals van scholen die werkten met de triage-methodiek meegedaan 
aan het onderzoek en 320 (respons van 44,6%) professionals die de traditionele 
werkwijze aangeboden hadden gekregen. 
Zowel het aantal keren dat scholen contact hadden gehad met de JGZ als 
de ervaren ondersteuning door de JGZ verschilt tussen beide methodieken. 
In vergelijking met de traditionele methode hadden scholen die de triage-
methodiek kregen aangeboden meer contact gehad met de JGZ. Tevens  waren 
zij positiever over de ondersteuning van de JGZ bij de zorg voor risicokinderen. 
Scholen geven geen verschillen aan over de toegankelijkheid van de JGZ 
wanneer beide methoden worden vergeleken. 

In Hoofdstuk 7, zijn de belangrijkste resultaten, de implicaties voor door- 
ontwikkeling van de JGZ-organisaties en het benodigde vervolg onderzoek 
besproken.
Om de effectiviteit en de maatschappelijke meerwaarde van de JGZ te 
verbeteren is het belangrijk om te zorgen dat de toegang tot de JGZ en het 
grote bereik gehandhaafd blijven. Het zorgaanbod van de JGZ moet beter 
aansluiten op de zorg behoefte en vragen van ouders en kinderen. Verder 
is het belangrijk dat JGZ-organisaties met hun aanbod aansluiten op de 
transformatie in de zorg en op de ontwikkelingen in het lokale sociale domein. 
Uit deze studie komt naar voren, dat bij gebruik van de triage-methodiek 
vergelijkbare resultaten worden gevonden voor het bereik van de JGZ en voor 
de vroeg-signalering van de onderzochte gezondheidsproblemen. Triage en 
taakverschuiving leiden tot minder inzet van jeugdartsen en verpleegkundigen 
in het basisonderzoek. Met name voor de leeftijdsgroep 5 tot 6 jarigen 
verminderen de kosten voor de uitvoering van de basisonderzoeken fors. De 
daarbij vrijkomende capaciteit van artsen en verpleegkundigen kan ingezet 
worden voor extra JGZ-zorg voor kinderen en gezinnen die meer zorg nodig 
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hebben. Het blijkt dat jeugdartsen en jeugdverpleegkundigen, werkende met 
de triage-methodiek, significant meer onderzoeken uitvoeren op verzoek van 
derden, zoals leerkrachten en ouders.
In dit proefschrift is benadrukt dat de JGZ-basisonderzoeken meer op maat en 
flexibeler uitgevoerd moeten worden. Hierdoor kan ook meer ruimte worden 
gecreëerd bij jeugdartsen en jeugdverpleegkundigen om samen te kunnen 
werken met partners, afkomstig uit het onderwijs, de curatieve zorg en het 
jeugd- en sociale domein met als doel de problemen zo vroeg mogelijk te 
signaleren en een geïntegreerd zorgaanbod te bieden. De resultaten lijken 
erop te wijzen dat met gebruik van de triage-methodiek jeugdartsen en 
jeugdverpleegkundigen meer ruimte hebben om te kunnen participeren in 
netwerken die betrokken zijn bij zorgvragen over kinderen: scholen hadden 
vaker contact met de JGZ en vonden de ondersteuning van de JGZ passender 
bij hun zorgvragen over kinderen.
De bevindingen ondersteunen de voordelen van triage en taakverschuiving. 
Het blijkt mogelijk om met een efficiënte inzet van middelen alle kinderen het 
basispakket aan zorg aan te bieden en tevens meer aandacht te geven aan 
kwetsbare kinderen.
Verder onderzoek is nodig naar de effecten van de verwijzingen naar extra zorg 
en naar verdere kosteneffectiviteit van beide methodieken.
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