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Abstract
This study aims to assess the identification rates in a developmental monitoring system (i.e., preventive child healthcare, 
PCH system) regarding identification of emotional, behavioral (EB) problems, cognitive developmental and family problems 
in children, and the contribution of such a system to referral to (specialized) mental health and social care services. Over a 
predetermined period of 6 months, we retrieved data from a random sample of 1370 children aged 0 to 18 years from the 
registries of two PCH organizations in the Netherlands. We assessed the degree to which PCH professionals identify EB 
and cognitive developmental and family problems and invite children with these problems for follow-up PCH assessments 
or refer them to (specialized) mental health and social care services. Among preschool-aged children, we identified 22% 
with EB problems, cognitive developmental and/or family problems (mainly EB and family problems). Among school-aged 
children, numbers varied from 10 to 14% (mainly EB). PCH invited 3 to 10%, varying in proportions of child age, for a 
follow-up assessment, and referred 0 to 4% of the children to external services.

Conclusion: A developmental monitoring system with only preventive tasks may help to identify children with EB, cognitive 
developmental, and/or family problems. This can lead to early support for most of these children, with low referral rates to (more 
specialized) mental health and social care services. Our findings deserve validation in comparable settings and in other countries.

What is Known:
• Well-child care requires monitoring of the health and development of children for timely identification of problems and subsequent interven-

tion.
• The Dutch Preventive Child Healthcare system is an example of a developmental monitoring system with only preventive tasks.
What is New:
• A developmental monitoring system with only preventive tasks may help to identify children with problems, resulting in early support for the 

majority. 
• This may reduce referral rates to (more specialized) mental/social health services.
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Introduction

Many children suffer from emotional and behavioral (EB) 
problems, [1, 2] or cognitive developmental problems, or 
grow up in unfavorable family settings. Unfavorable family 
settings regard limited parental skills or inadequate parent-
ing styles, and/or insecure parent–child relationships (here-
after referred to as “family problems”). Children with EB 
problems, cognitive developmental problems, and/or family 
problems may, in various aspects of their daily functioning, 
experience difficulties which may be severe and persistent 
[3] and, in combination, be even more detrimental than any 
separate condition [3].

Identifying children who need support and treatment for 
EB or cognitive developmental and/or family problems is 
a crucial aspect of a developmental monitoring system. In 
a developmental monitoring system, the physical, psycho-
social, and cognitive development of children is monitored 
to identify problems early and offer timely interventions. 
Follow-up visits are planned if needed to further diagnosis 
or advice, and on top visits can be planned at the request of 
parents or teachers, i.e., “assessments on indication”. Such 
early detection and treatment can improve the prognoses 
of these children. This preventive task of monitoring the 
growth and development of children is often performed by 
a family doctor or pediatrician (as in the USA or Germany) 
but is lacking in many EU countries [4].

In the Netherlands, the monitoring of child development 
is a routine task of the preventive child healthcare system 
(PCH). In this system, child health professionals (CHP, doc-
tors and nurses working in preventive child healthcare) offer 
routine well-child assessments. PCH services are mainly 
preventive, i.e., focus on primary prevention such as vacci-
nations, and on early detection of developmental and health 
problems. PCH does not provide treatments, except for 
short-term support of parents or youth themselves [5]. As 
part of the PCH system, almost all Dutch children undergo 
several routine assessments by a CHP at preschool age 
(0–4 years) and during their school careers, to monitor their 
physical, social, psychological, and cognitive development. 
These assessments include a standardized screening proce-
dure (including the use of the “Van Wiechenschema,” the 
Dutch equivalent of the Bayley scales [6] to measure devel-
opment in children) and the use of questionnaires and/or a 
physical assessment, as well as a health interview by a CHP. 
The CHP subsequently decides whether there is a need for a 
follow-up PCH assessment, or a referral to another service 
such as family practice, youth care, (specialized) mental 
healthcare, or social care services. PCH (including follow-
up assessments) and the external services such as youth care 
and mental healthcare are all provided free of charge, with 
costs covered by the  municipal authorities.

The PCH system in the Netherlands is an example of a 
developmental monitoring system. This system provides a 
standardized package of preventive services to all children 
from birth to age 18 years [5]. Services to be provided are 
described in national protocols managed by the National 
Center of Child health (www.​ncj.​nl). Regarding develop-
mental monitoring, standardized instruments and proce-
dures are used such as the Van Wiechen assessment system 
and validated questionnaires on psychosocial problem [7, 
8]. Such a system may be beneficial for identification of 
problems and referral to (specialized) external services 
[4]. Our article focuses on EB and cognitive developmen-
tal and family problems in children. Evidence regarding 
the added value of the PCH system is scattered regarding 
age groups, and limited to only EB problems. For example, 
the CHP identification rate for EB problems among tod-
dlers (14 months–4 years) varies between 7 and 9% [2, 9], 
and among children aged 5–15 years, between 15 and 26% 
[1, 10, 11]. Related to cognitive developmental and family 
problems, no evidence has as yet been reported regarding 
identification and referral rates.

The aim of the present study was, therefore, to assess 
the identification rates of a developmental monitoring sys-
tem (i.e., PCH system), regarding identification of EB and 
cognitive developmental and family problems in children, 
and what such a system contributes to referral to (spe-
cialized) mental health and social care services. We first 
assessed the degree to which CHP identify EB, cognitive 
developmental, and/or family problems among children 
aged 0–18 years. We then assessed the degree to which 
CHP invite children with EB, cognitive developmental, 
and/or family problems for a follow-up PCH assessment or 
refer them to family practice, freely accessible youth care, 
or (specialized) mental health and social care services.

Methods

Study sample

We selected a random sample of children aged 0–18 years 
from the registries of two PCH organizations (out of 45 
for the entire Netherlands) and stratified the sample to 
include families covering the full range of socioeconomic 
status (SES). From the first organization, we included 
300 children of preschool age (0–4 years), undergoing a 
PCH assessment between September 2017 and June 2018. 
From the second organization, we included 1070 children 
of school-age (4–18 years) undergoing a PCH assessment 
between October 2017 and March 2018. We included all 
assessments that occurred in these age-groups: routine 
well-child assessments, follow-up assessments in case 
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of diagnostic uncertainty during a previous contact, and 
assessments at the request of parents or teachers, further 
called “assessment on indication.” Participation rate is 
approximately 91.3%. This percentage is derived from 
the national vaccination rate where 91.3% of all children 
received in 2018 all vaccines before the age of 2 years [12].

Procedure and measures

We obtained data in the setting of the Dutch PCH sys-
tem. In this system, almost all Dutch children undergo 
more than 10 routine well-child assessments at preschool-
age (0–4 years, mainly during the first 14 months), and 
four assessments during their school careers at ages 5–6, 
10–11, 13–14, and 15–16 years. At preschool-age, assess-
ments include a standardized screening procedure (includ-
ing the use of the “Van Wiechenschema,” the Dutch equiv-
alent of the Bayley scales) [6] to measure development in 
children, a physical assessment, and a health interview (or 
home visit) with parents and child by a PCH professional. 
The professional also provides vaccinations, in line with 
the national protocol [13]. At school age, there is a stand-
ardized two-steps screening procedure, with as first step a 
pre-assessments of all children (including a questionnaire, 
parent form or > 12 self-report form) carried out by a PCH 
assistant and as second step only inviting children at risk 
of health or developmental problems based on findings 
of the first step (< 12 years with parents) for a physical 
assessment and/or health interview by a CHP [11, 14].

Outcomes of standardized PCH screening procedures 
are based on an inventory of health questionnaires, registry 
data, and concerns of teachers. The health questionnaires 
include a questionnaire to detect EB problems, such as 
the Strengths and Difficulties Questionnaire Parent Form 
(SDQ) for children aged 4–12 years [7, 15], or the Short 
Indicative Questionnaire for Psychosocial problems among 
Adolescent (abbreviated in Dutch as KIVPA) (self-report) 
for children aged 12–18 years [16]. At preschool-age, 
cognitive developmental problems are measured using 
the “Van Wiechenschema” [6], and at school-age, these 
problems are assessed based on registry data, and concerns 
of teachers. Family problems are established during the 
assessment by the PCH professional. The CHP decides 
whether there is a need for follow-up PCH assessment or 
referral to an external service. Sometimes children receive 
a PCH assessment at the request of parents or teachers 
(“assessment on indication”).

From PCH records, we retrieved data on PCH identifica-
tion, follow-up, and referral regarding the indicators EB, 
and cognitive developmental and/or family problems. Data 
on each indicator in the PCH records were based on the 
findings of the CHP.

We also retrieved registry data about each child’s age and 
gender, type of PCH assessment (routine well-child assess-
ment, follow-up assessment, assessment on indication), SDQ 
[7, 15] or KIVPA scores [16], and type of external service 
referred to regarding EB and cognitive developmental and/
or family problems, such as (specialized) mental healthcare 
and social care.

Analyses

We first assessed the background characteristics of the sam-
ples, including the scores on the SDQ and KIVPA question-
naires and the type of PCH assessment. Second, we com-
puted PCH identification rates regarding EB and cognitive 
developmental and/or family problems. Third, we assessed 
PCH follow-up and referral rates regarding EB and cognitive 
developmental and/or family problems. Referral rates were 
determined per type of service provided (family practice, 
freely accessible youth care, or (specialized) mental health-
care and social care). We performed analyses separately for 
preschool- (0–4 years), primary school- (5–8 and 9–11 years), 
and secondary school–aged children (12–14 and 15–18 years).

Results

Sample characteristics

Table 1 presents the sample characteristics by age group. 
Rates of PCH follow-up assessments performed after a rou-
tine well-child assessment or an assessment on indication 
upon request of parents/teachers (regardless of indication, 
e.g., physical problems) were highest among preschool-aged 
children (64%). These rates decreased by ages 5–8 years 
(51%), and 9–18 years (39–42%). Prevalences of an elevated 
SDQ or KIVPA score varied from 5 to 12%.

Table 2 shows the identification rates of EB and cognitive 
developmental and/or family problems by CHPs in each age 
group during PCH assessments. The combined rate of all 
identifications among preschool-aged children with EB and 
cognitive developmental and/or family problems (top row) 
was 22%; half of the identified problems were family prob-
lems (11%). The combined rate of all identifications among 
school-aged children with EB and/or cognitive developmen-
tal and/or family problems (top row) varied between 10 and 
14% (5–18 years); in this age group, the problems identified 
were mainly EB problems (8–12%).

The proportions of school-aged children invited for PCH 
follow-up assessments varied from 3 to 10%; EB problems 
were the most frequent reason (Table 3). The proportions 
of children (0–18 years) referred by PCH to other services 
varied from 0 to 4%. These children were referred mainly to 
general or specialized mental health/social care.
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Discussion

This study examined identification rates in a developmental 
monitoring system (PCH system) regarding identification 
of EB and/or cognitive developmental and family problems 
in children, and the contribution of such a system to referral 
to (specialized) mental health and social care services. We 
found that the proportion of children identified by CHP with 
EB and/or cognitive developmental and/or family problems 
was 22% (half EB, half family problems) for preschool-aged 
children and varied between 10 and 14% (mainly EB prob-
lems) for school-aged children. The proportions of school-
aged children invited for a PCH follow-up assessment varied 
from 3 to 10%. For children aged 0–18 years, referral rates 
to other services varied from 0 to 4%; referrals were mainly 
to general or specialized mental health/social care.

Interpretation of findings

The rates of identification of EB, cognitive developmental, 
and/or family problems were higher for preschool (22%) 
than for school-aged children (10–14%). This difference is 
due mainly to a lower proportion of identified family prob-
lems among school-aged children. An explanation may be 
that most identification by PCH regards new (incident) cases 

of these problems. The recorded data of PCH assessments 
during the research period was used. At school-age, many 
children with problems may have already been identified 
by PCH and are therefore not registered (again) in the PCH 
records, or these problems may have been solved by previous 
PCH contacts and subsequent care. Another explanation may 
be that PCH uses a different approach with preschool- than 
with school-aged children. School-aged children have far 
fewer routine well-child assessments (4 during their school 
career vs. 10 during preschool), and PCH for them has less 
contact with the parents, which may lead to less identifica-
tion of (family) problems and a stronger focus on children’s 
behavior and problems. Alternatively, identification of EB 
problems at school ages may also be more effective, thus 
comprising fewer false positives, because of better use of 
validated screening tools for EB problems (such as the SDQ 
and KIVPA). In any case, this national system identifies 
more cases at preschool than at school ages.

The proportions of children with a follow-up/assessment 
on indication (regardless of which indication, including physi-
cal problems) were higher among preschool-aged children 
(64%) than among primary school- (39–51%) and secondary 
school–aged children (41–42%). This suggests that preschool-
aged children receive more extra care from PCH. An explana-
tion may be that extra care from PCH can easily be embedded 

Table 1   Sample characteristics 
by age group (N = 1370)

Preschool Primary school Secondary school

0–4 years
N = 300

5–8 years
N = 329

9–11 years
N = 299

12–14 years
N = 222

15–18 years
N = 220

n (%) n (%) n (%) n (%) n (%)
Gender
  Boy 156 (52.0) 171 (52.0) 160 (53.5) 124 (55.9) 112 (50.9)
  Girl 144 (48.0) 158 (48.0) 139 (46.5) 98 (44.1) 108 (49.1)

Type of PCH assessment
  Routine well-child assessment 108 (36.0) 162 (49.2) 182 (60.9) 131 (59.0) 128 (58.2)
  Follow-up/assessment on indication 192 (64.0) 167 (50.8) 117 (39.1) 91 (41.0) 92 (41.8)

Screening instrument (SDQ or KIVPA)
  Completed - 197 233 150 -
  Elevated score - 10 (5.1) 28 (12.0) 12 (5.4) -

Table 2   Identification rates 
of emotional and behavior 
problems (EB) and cognitive 
developmental and family 
problems by CHPs by age group 
(N = 1370)*

*A child may have multiple problems

Preschool Primary school Secondary school

0–4 years
N = 300

5–8 years
N = 329

9–11 years
N = 299

12–14 years
N = 222

15–18 years
N = 220

n (%) n (%) n (%) n (%) n (%)
Any of these problems 66 (22.0) 39 (11.9) 33 (11.0) 22 (9.9) 30 (13.6)
  EB problems 37 (12.3) 30 (9.1) 28 (9.4) 18 (8.1) 26 (11.8)
  Cognitive developmental problems 8 (2.7) 15 (4.6) 17 (5.7) 15 (5.4) 7 (3.2)
  Family problems 32 (10.7) 8 (2.4) 15 (5.0) 8 (3.6) 8 (3.6)
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in the more frequent routine well-child assessments. Further-
more, these routine well-child assessments for preschool chil-
dren may lead to more parental questions, resulting in more 
follow-up/assessments on indication. Finally, identifying 
medical or EB problems at early ages may be more difficult 
[17], requiring more follow-up/assessment on indication. This 
higher frequency requires further study.

Our findings show that children identified by PCH as hav-
ing EB, cognitive developmental, and/or family problems 
are invited mainly for follow-up PCH assessments, but not 
referred to external services such as (specialized) mental 
healthcare and social care. This suggests that a develop-
mental monitoring system such as PCH, providing only 
preventive services, some short-term support of and advice 
to parents or youth themselves but no further treatment, may 
support early identification of children with these problems. 
This results in low referral rates to more specialized mental 
health and social services. However, our study did not assess 
the quality of identification by PCH: children could be incor-
rectly identified, or children with problems could be missed. 
Furthermore, low referral rates may be due to barriers (e.g., 
waiting-lists) in the access to youth care and (specialized) 
child mental healthcare. Further research is needed to con-
firm our findings.

We assessed rates of identification across a wide age 
range (0–18 years). Regarding EB problems for preschool-
aged children, these rates were similar to those in previous 
research [2, 9]. However, we found relatively low EB prob-
lem identification rates for primary school–aged children 
(9%). Previous Dutch studies on this age group showed rates 
of 15–17% in 2012 [11] and of 21–26% in 1997–2003 [1, 
10]. That the EB problem identification rate in our study was 

lower than in older studies could be due to better early detec-
tion and subsequent treatment of psychosocial problems 
thanks to the use of validated tools like SDQ and KIVPA. 
This use of validated screening tools may lead to fewer 
false positives than screening for EB problems based only 
on clinical assessment. The lower EB problem identification 
rates in the current study may also be due to restriction to 
only new cases, facilitated by the use of electronic record 
systems, whereas in older studies, professionals included 
all existing cases.

The two selected PCH organizations in this study are rep-
resentative for the entire Dutch population, because former 
research indicated that PCH organizations are homogeneous 
in the methods that they apply regarding identification of 
problems [1, 2, 10]. Furthermore, we expect that PCH pro-
fessionals assess EB, cognitive developmental, and family 
problems in children in a standardized way, but that variation 
in identification rates between PCH professionals will exist. 
Previous research has shown this variation to occur mostly 
at professionals’ level regardless of the organization [18, 19]. 
Although we expect that both PCH organizations are homo-
geneous in their work methods, the population of children 
that they serve may differ, for instance due to differences in 
SES, and this may in turn influence prevalence and refer-
ral rates. However, we expect that our findings reflect the 
national setting reasonably, because we stratified the sample 
to include families covering the full range of SES.

Strengths and limitations

Our study has a number of strengths, such as its large sam-
ple size and its collection of data on routine care from PCH 

Table 3   Proportion of children 
invited for a PCH follow-up 
assessment, and referral rates 
to other services by age group 
(N = 1370)

^^Data not available regarding proportion of children with indicated PCH follow-up assessment.
#Referral to freely accessible youth care regarded two children aged 9–11 years. No children with EB, cog-
nitive developmental, or family problems were referred to family practice.

Preschool^^ Primary school Secondary school

0–4 years
N = 300

5–8 years
N = 329

9–11 years
N = 299

12–14 years
N = 222

15–18 years
N = 220

n (%) n (%) n (%) n (%) n (%)
PCH Follow-up assessment - 31 (9.4) 9 (3.0) 6 (2.7) 22 (10.0)
  EB problems - 20 (6.1) 6 (2.0) 4 (1.8) 18 (8.2)
  Cognitive developmental problems - 7 (2.1) 2 (0.7) 2 (0.9) 0 (0.0)
  Family problems - 7 (2.1) 1 (0.3) 1 (0.5) 4 (1.8)

Referral to other services 3 (1.0) 12 (3.6) 6 (2.0) 0 (0.0) 2 (0.9)
  EB problems 0 (0.0) 12 (3.6) 6 (2.0) 0 (0.0) 2 (0.9)
  Cognitive developmental problems 2 (0.7) 4 (1.2) 1 (0.3) 0 (0.0) 1 (0.5)
  Family problems 1 (0.3) 0 (0.0) 2 (0.7) 0 (0.0) 0 (0.0)

Other type of service #
  Specialized mental health/social care 0 (0.0) 7 (2.1) 3 (1.0) 0 (0.0) 0 (0.0)
  General mental health/social care 3 (1.0) 5 (1.5) 1 (0.3) 0 (0.0) 0 (0.0)
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records, limiting the likelihood of selective response. An 
important limitation may be that we collected data from the 
PCH records over a predetermined period of 6–10 months; 
this may have led to underestimations of referral rates, as 
we missed a part of the longer-term care. Furthermore, we 
did not take into account whether children already received 
treatment or support by general of specialized care, which 
may have influenced our identification rates, i.e., the number 
of incident cases will be somewhat lower. Moreover, we did 
not use a gold standard such as the Child Behavior Checklist 
[20], which may imply that we included some false positives. 
However, our data do represent routine care in this matter.

Implications

A developmental monitoring system (PCH system) with only 
preventive tasks seems to lead to considerable early identifi-
cation of children with EB, cognitive developmental, and/or 
family problems, with relatively low referral rates to more spe-
cialized mental health services. The outcomes of this develop-
mental monitoring system suggest its implementation to have 
value for other countries and settings. Some other countries, 
such as Belgium and the Scandinavian countries, have a similar 
PCH system in operation [4]. However, in most other countries 
(such as the USA and Germany), family doctors or pediatri-
cians monitor child development alongside their curative tasks. 
The Dutch PCH system may thus be a valuable example of a 
developmental monitoring system for other countries. Such 
an example is especially needed, since the pediatric primary 
care system in many European countries is suboptimal due to 
1) a relatively poor use of guidelines for mental health assess-
ment [21], 2) limited availability of strategies securing access 
to various primary mental health care for adolescents [22], and 
3) a shortage of school health professionals, who if available 
also frequently lack specific training in prevention [4]. Given 
this variation across Europe in pediatric primary care systems 
[21], our findings can in particular be considered benchmark 
data if assessing other pediatric primary care systems.

Our findings, given their promising nature, deserve con-
firmation in other settings. In such studies, the quality of 
identification could be assessed as well, with use of golden 
standards for the various outcomes. Furthermore com-
parison of our Dutch data with findings on other European 
countries is recommended, regarding identification and  
referral rates in pediatric primary care systems.

Conclusion

A developmental monitoring system with only preventive 
tasks may help to identify children with EB and cognitive 
developmental and/or family problems, leading to early 

support for the majority, and low referral rates to (more  
specialized) mental/social health services. Our findings 
deserve further validation in comparable settings and in 
other countries, including the degree to which the system 
contributes to low referral rates.
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