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Abstract: Many adverse situations for parenting and healthy child development can be detected
before a child’s birth. The aim of this project was to develop and test an instrument to use in prenatal
home visits, to improve the identification of adverse situations and care needs during pregnancy. The
preSPARK is based on a valid and reliable broad-scope structured interview called SPARK (Structured
Problem Analysis of Raising Kids). The preSPARK focuses on 12 topics ranging from aspects of the
period before pregnancy to future parents’ expectations. The preSPARK was tested in daily practice
for feasibility and discriminative capacity. User experience was assessed from the perspective of the
professional. In total, 64 home visits using the preSPARK were carried out by 21 nurses. About 24%
of the expectant parents needed intensive help or immediate action on one or more topics. The risk
assessment showed 29% of the participants were at high risk, 40% at increased risk, and 31% at low
risk for future parenting and child developmental problems. The nurses indicated that the preSPARK
provides a good structure for home visits and gives insight in interrelated factors. The preSPARK is
feasible in daily practice and clarifies risks and care needs of expectant parents.

Keywords: preventive child health care; expectant parents; risk factors; development; parenting; risk
assessment; prevention; prenatal home visit

1. Introduction

Many adverse situations for a child healthy development appear to be present before
birth [1–4]. It is well recognized that the absence of social support and a low income
have influence on a broad array of health disparities, including low birth weight and
preterm births [3]. Similarly, studies found that psychological and psychosocial problems
in the expectant mother increase the risk for adverse birth outcomes, such as long-term
behavioural and development problems in the child [3,5]. Approximately 10% to 25%
of pregnant women worldwide have indicators for depression, and 7% to 18% have
symptoms indicating anxiety disorders [6]. This, in combination with other adverse
(social) environmental factors, can contribute to the development of psychosocial problems
in children [6]. Between 10% and 25% of all children under the age of four encounter
varying degrees of problems with respect to parenting or psychological, somatic and social
development [7–10].

A core finding in interdisciplinary research into early childhood development and
intervention is that the course of development can be altered in early childhood by effective
interventions that change the balance between risk and protection [11]. Moreover, expectant
parents appear to be more sensitive to lifestyle changes during pregnancy [12]. Early
interventions during child development and the process of development of potential
problems have the potential to contribute to long-term health gains for the family [12]. In
addition, risk assessment in an earlier stage has financial advantages, compared to costs
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that would be made later [13,14]. Therefore, starting risk assessment during pregnancy
instead of after a child’s birth is relevant.

The main healthcare provider expectant parents see during their pregnancy is an
obstetric care provider. The aim of obstetric care providers is mainly focused on birth in
a medical way. However, recently, obstetric care providers in the Netherlands advocate
more focus on social factors [15,16]. In 2016, the ‘Standard on Integrated Maternity Care’
was recorded into the register of quality by the Dutch Health Care Institute. Since then,
all parties in perinatal care are obligated to implement measures regarding prevention,
education and the approach to vulnerable pregnant women [2]. Arranging a home visit
around week 34 is listed as the responsibility of the obstetric care provider in the new
Standard on Integrated Maternity Care. Referring expectant parents to the preventive child
healthcare (PCHC) nurse could be a way for them to adhere to this new standard of care.

The Dutch preventive child healthcare (PCHC) services have a preventive public
health approach that reaches almost all children in the Netherlands from age 0 to 18 [17].
PCHC professionals are specialised in strengthening parental capacity and ensuring an
optimal development of the child [18]. In most countries, the early detection of parenting
problems and developmental issues is an important part of child healthcare (CHC) [7,19,20].
In the Netherlands, early detection has been one of the key tasks of PCHC services since
2002 [21,22] and are a part of the statutory obligations of PCHC [23].

Prenatal home visits by PCHC nurses have already been recommended in professional
guidelines for optimal prevention in recent years [6]. However, the provision of prenatal
home visits for vulnerable pregnant women by PCHC nurses is expected to come into
effect as a legal obligation in January 2022 [24]. The main outcomes of the evaluation
carried out during prenatal home visits revealed that clients experienced an added value,
because they had the possibility to know the PCHC nurse before birth and, together with
the nurse, could review the requirements for an optimal start for and with the baby [12].
PCHC nurses reported it was useful to be able to build trust in their clients and therefore
detect potential problems and offer support early. Obstetric care providers argued there
was more continuity in care, especially for vulnerable families. The key recommendation
from this evaluation was that implementation of prenatal home visits should be stimulated
nationally. One of the conclusions was also that there was a need for an instrument or
tool to structure home visits and improve the early detection of problems in the prenatal
phase [12,25].

A structured instrument, called SPARK (Structured Problem Analysis of Raising Kids),
for the early detection of parenting problems and/or psychological, somatic and social
development problems in toddlers was developed and studied extensively. This research
showed that SPARK is a valid, reliable instrument, feasible to use in practice [26]. The
results showed that the structure of the conversation and the involvement of parents’
experiences are essential [27]. In these studies, it was found that most risk factors appeared
to be related to the parent(s) rather than to the child [26–30]. Potentially, these factors can
be detected before the birth of the child.

These findings and the need for a structured instrument, as stressed in the evaluation
of prenatal home visits, led to the development of a structured interview in the prenatal
phase. Similar to the SPARK, this instrument aims to give PCHC nurses the opportunity
to combine their clinical judgement with the experiences of the expectant parents. This
instrument is called preSPARK, referring to the use of the method of the SPARK in the
prenatal phase. Here, we describe first the development of the preSPARK, which aims to
contribute to the identification of adverse situations and care needs during pregnancy, and
then the initial test of its feasibility and discriminative capacity.

2. Methods
2.1. Instrument

The preSPARK was adapted from the SPARK18 (Structured Problem Analysis of
Raising Kids), a valid and reliable broad-scope structured interview. The SPARK18 is used
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during a home visit or a visit to a well-baby clinic when the child’s age is 18 months and
consists of 16 subject areas.

SPARK18 proved to be valid and discriminates between groups of children at a
high, increased and low risk for parenting and developmental problems in a reliable way.
The inter-rater reliability for the overall risk assessment is excellent, with an intraclass
correlation (ICC) of 0.92 [28]. Van Stel et al. (2012) showed that SPARK18 was practicable
and provided useful information that helped in the choice, together with the parents, of the
type of care needed in a family. The overall risk assessment of SPARK18 is the strongest
predictor for reports to the Advice and Reporting Centres for Child Abuse and Neglect
(ARCAN) and Youth Care Agency (YCA) in the 1.5 years after completing the SPARK
(odds ratio of high versus low risk: 16.3 (95% confidence interval: 5.2–50.8). The specificity
and negative predictive value of both high and increased risk for a report to ARCAN or
YCA were high (high risk: 0.97 and 0.99, increased risk: 0.80 and 0.99) [27].

With an interactive and iterative process of testing and feedback between the re-
searchers and a working group of PCHC nurses, an adjusted version called preSPARK was
developed, based on SPARK18. The process of discussion, adaptation and subsequent test-
ing in a working group of representatives from six different PCHC organizations was done
three times. Adaptations were made to the original instrument regarding the topics and
the description of the topics used in the manual but not on the structure and the method
of SPARK18. Fewer topics remained. Because the preSPARK is used during pregnancy,
topics regarding child development are not yet relevant, e.g., language, speech and thought
development of the child. Topics regarding the upbringing and growing up of the child as
well as the future of the parents were added.

After the development of the preSPARK, 41 nurses were trained in using the preSPARK.
The training for nurses that were familiar with the SPARK included an introduction to the
prenatal SPARK, a manual and the existing e-learning tool for the SPARK. The training for
the group that was unfamiliar with the use of SPARK was expanded with group discussions
of the manual and a face-to-face training including a learning round of prenatal home visits.

The goal of the preSPARK is to help PCHC nurses to conduct a structured interview
with expectant parents, to map the care needs and to come to a mutual agreement about
subsequent care. The preSPARK uses a three-step model similar to the SPARK [26]. Step 1:
detection of problems and concerns; Step 2: clarifying the characteristics and seriousness of
the problems and concerns in a dialogue with the expectant parents; Step 3: analysis and
definition of a shared decision on what to do next. The preSPARK examines 12 subject areas
(or topics) in the following order: summary of the period before pregnancy; pregnancy
experience; health and lifestyle; looking ahead to giving birth; looking ahead to the first
days after birth; looking ahead to raising the child; language use of the (expectant) parents;
living environment in and outside the home; social contacts and informal support; concerns
communicated by others (friends, family, neighbours, healthcare professionals); family
issues (for example, health problems, addiction, psychiatric problems, financial problems,
divorce or death concerning family members); looking at your (own) future; reflection
on whether any topic was forgotten or needed further attention. For an overview of the
content of the topics regarding preSPARK with explanatory examples and sample questions
that are mentioned in the manual for the PCHC nurses, see Table 1.

Table 1. Content of the topics regarding preSPARK, with explanatory examples and sample questions.

Topics Main Question(s) Illustrative Examples (such as e.g., . . . .)

1. Summary of period
before pregnancy

How was your life before you
were pregnant?

We first start with reviewing the period before you were pregnant.
What was your life like without children?
How was your own childhood?

2. Pregnancy
experience

How do you like being
pregnant?

Mood, reactions from others
Is your pregnancy planned, desired?
How do the people around you react to the news of your pregnancy?
Do you notice any contact with your baby already?
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Table 1. Cont.

Topics Main Question(s) Illustrative Examples (such as e.g., . . . .)

3. Health and lifestyle

How do you think about your
own health and lifestyle (now
that you are pregnant)? Do you
pay attention to that? How do
you do that?

Physical growth, healthy diet, exercise, sleep,
fever, (chronic or frequent) illnesses, smoking, drinking, drug use
How will you integrate these principles after your child has been
born/into raising your child?
Are there any illnesses that are common in your family?

4. Looking ahead to
giving birth We look forward to the birth

Expectations, feelings, place where to give birth, preparation,
pregnancy gym, yoga or course
Who would you like near you while giving birth?
Has childcare already been arranged for the other children?
Have you thought about how you are going to travel to the hospital?
And after childbirth?

5. Looking ahead to
the first days after
birth

What do you expect from the
maternity period?

Maternity care, living area, day–evening–night rhythm
Have you thought about your preference with regard to your child’s
nutrition? What preparation did you undertake?
What are your preferences with regard to visits from other people?

6. Looking ahead to
raising your child

Do you already have ideas on
raising your child?

Crying, regularity, sleeping
Are you, as a father and a mother, in agreement on parenting?
How was your family upbringing when you were a child?
Do you know what to expect from me and my colleagues from the
preventive child healthcare services?

7. Language use of
(expectant) parents (if
relevant)

Which language(s) do you speak
at home? Have you thought
about what language you are
going to speak with your child?

Choice of sthe poken language, bilingual upbringing
Do you experience difficulties reading a brochure in Dutch or with
filling out forms?
What is your experience with talking to healthcare providers?

8. Living environment
in and outside the
home

Do you have any questions or
need information about your
living environment and the
environment outside your
home?

Room and opportunity for the child to play, hygiene and safety at
home, housing problems,
safety or violence in the neighbourhood, discrimination or cohesion
in the neighbourhood
Do you like the house and the neighborhood where you live?
Is this a kid-friendly neighborhood?

9. Social contacts and
informal support

How do you experience the
amount and quality of social
contacts and informal support?
(with respect to your pregnancy
and looking ahead to raising
your child)

Need for contacts, need for support from others,
need someone to share experiences with, need for logistical support
Who could you call if you happen to start labor?
Do you have any family members that live near you? How is your
relationship with them?
Does this feel like enough?

10. Concerns
communicated by
others

Has anybody (for example, your
obstetric care provider,
employer, parents, parents in
law or neighbor) ever indicated
any worries?
Note: the nurse can also refer to
the reason for their visit.

Do you recognize their worries?
How did you respond to their worries?

11. Family issues
Sometimes, external factors can
influence your expectant child.
Such as

Health problems from other family members (are you an informal
caregiver?), lifestyle of the (expectant) father, addiction, psychiatric
problems, relationship problems, financial problems
Are you and the (expectant) father of the child happy together?
If unmarried, have you thought about steps to undertake in terms of
the legal acknowledgement of your child?
Does one of you have a job or do you both work?
Have you had any financial consequences from the crisis?



Int. J. Environ. Res. Public Health 2021, 18, 9585 5 of 14

Table 1. Cont.

Topics Main Question(s) Illustrative Examples (such as e.g., . . . .)

12. Looking at your
(own) future

What are your expectations for
the future after your child has
been born?

Work and/or study, day-care, time for yourself,
desire to have more children, role of partner/colleague/friend,
sexuality and anticonception *
Have you thought about pregnancy/maternity leave? For how long
can you take a leave? Will you go back to work afterwards?
Have you already thought about how you can fulfill other roles in
addition to your mother role?

13. Forgot something?

Do you have any questions or
do you need information on a
topic that has not been covered
during our conversation?

There might be questions about other child(ren) in the family

* If required, the nurse could refer to the national program “Nu Niet Zwanger” (a Dutch program aiming to prevent vulnerable women
from becoming pregnant unintentionally) [31].

For each topic, the PCHC nurse starts with a short description of the topic making
examples and asks the expectant parents if they have experienced any concerns, questions
or problems in the last period (Step 1). The seriousness of these concerns can be assessed
on a 5-point Likert scale by the expectant parents, ranging from (1), i.e., ‘no concern at all’,
to (5), i.e., ‘very concerned’. If concerns are mentioned, the parents are asked to elaborate
on the exact nature of the concerns, questions or problems, and whether or not professional
and/or informal help—if offered—was sufficient. The discussion of each topic ends with
the expectant parents assessing their current perceived need for support on a 6-point Likert
scale: (1) no help needed; (2) information wanted; (3) personal advice; (4) counselling;
(5) intensive help; (6) immediate intervention required. The PCHC professional makes
the same assessment (Step 2). Similar to SPARK18 [27], the information obtained in Steps
1–2 is recorded on a one-page form with a matrix structure: the first column includes
all topics, and each of the following separate columns regards a distinct question, i.e.,
concerns/used support/was the support helpful/current perceived need for support by
parents/perceived need for support by nurse. After all the topics have been covered, the
PCHC nurse discusses with the parents the amount and content of care needed in the
following months (Step 3) and notes this together with a description of the concern or
problem on the second page, on which possibilities for further care have been pre-printed.
Having done this, the PCHC nurse ends the visit and subsequently makes an overall risk
assessment on the third page, assigning the child a low, increased or high risk for parenting
problems and development problems in the future. The PCHC nurse bases this overall risk
assessment on the information from the interview and on an exam of factors that might
positively or negatively influence this risk assessment. This structured elaboration includes
the observation of several factors, pre-printed on the third page: health, lifestyle and
vulnerability of the pregnant woman; involvement of, and agreement with the father-to-be;
growth and development of the unborn child; manifest problems (such as major life events,
history of psychiatric illness or financial problems); social support and living environment
(hygiene, housing, family composition). Population characteristics are collected in a page
added to the preSPARK that contains demographic items. In addition to study purposes,
this information is also used by practice to start a file for the PCHC.

2.2. Study Design

The goal of the next phase was to test the feasibility and initial test results of the
discriminative capacity of the preSPARK in daily practice. If nurses are aware that a
vulnerable mother that they already know from previous pregnancies is pregnant again,
they can refer these mothers for a prenatal home visit themselves. However, it is most
common that obstetric care providers refer potentially vulnerable or vulnerable pregnant
women to a PCHC nurse for a prenatal home visit. To identify vulnerable pregnant
women, a common definition of frailty drawn up by the municipality of Rotterdam and
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the Department of Obstetrics and Gynaecology was used [32]. The definition includes
varying degrees of vulnerability and is also applied by the new law, mentioned in the
introduction [24], that will come into effect from 2022. If the expectant parent(s) agreed,
the PCHC nurse contacted them and made an appointment for a prenatal home visit. The
home visit started with the structured interview using the preSPARK. The interview was
followed by a request (verbal and written) for informed consent to participate in the study
and to use the information recorded in the preSPARK for scientific research.

To assess PCHC nurses’ user experience, we administered to them a short ques-
tionnaire used in previous research with the SPARK [28], which in turn was an adapted
version of YHC Nurses’ Skills Questionnaire meant for increasing parents’ parenting com-
petences [33]. This questionnaire was slightly adapted to assess PCHC nurses’ skills to
increase expectant parents’ parenting competences. Some topics that were included in
the questionnaire were: nurses’ ability to comfort expectant parents; which topics were
discussed sufficiently and insufficiently and related reasons; whether the nurses felt rushed
or relaxed during the conversation. All trained nurses were invited to complete the user
experience survey digitally. A final meeting with the working group was organized to
discuss the experiences and the outcomes of the user experience.

Following the criteria of the Medical Ethics Review Committee (METC) of the UMC
Utrecht, this research was not subject to ‘the Medical Research Involving Human Subjects
Act (WMO)’ [34].

2.3. Data Analysis

The characteristics of the respondents were analysed with descriptive statistics. Per-
centages of concerns experienced by parents and the level of support needed according to
parents and professionals were calculated. The 6-point assessments of parents and profes-
sionals were dichotomized for readability (the category ‘no help needed’ was omitted). To
assess the association between the different questions in the preSPARK, Spearman correla-
tions were computed between concerns, perceived need for support and risk assessment
by the nurse. Furthermore, correlations with several known demographic risk factors for
child abuse and neglect (CAN) were computed: parents unemployed/unable to work;
parents’ low education; parents younger than 20 years; parents not speaking Dutch at
home; not two-parents household [4,5,35–37]. Summary scores for concerns and perceived
need for support were computed by summing the scores for all subject areas and divid-
ing the result by the number of areas. For each subject area, we assessed the differences
between expectant parents and professionals on the 6-point scale for perceived need of
support, using Wilcoxon signed-rank test. Moreover, we assessed discriminative validity
by testing differences in expectant parents and family characteristics between the groups
at low, increased and high risk as determined by the preSPARK. These between-group
differences were assessed with ANOVA or Kruskal–Wallis test, depending on the variable.
All analyses were done using SPSS 24 (IBM Corp, Armonk, NY, USA). Differences and
correlations were considered to be statistically significant if p < 0.05. Furthermore, data
from the user experience of the nurses who filled out the questionnaire are described.

3. Results

In the test phase, the preSPARK was administered by 21 nurses of the 41 trained
nurses from 6 different PCHC organisations throughout the Netherlands. From July 2014
to March 2015, 64 home visits using the preSPARK were carried out. Of the expectant
mothers, five did not want to participate in the study (7.8%), while in nine cases (14.1%),
the informed consent was not filled out. This means that data from 50 home visits were
used in the analyses. In all home visits, the mother was present, and the conversation
was mainly held with her. In 54% of the home visits, the father was also present. Other
children from the same family were present in about 8% of the cases. The mean duration of
the home visits was 74 minutes (standard deviation (SD) = 22 min), while completing the
preSPARK took on average 38 minutes (SD = 20 min). In this group, 73.3% of the families
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consisted of a two-parent household, while 11.1% was a one-parent household, and 6.7% a
shared household.

The first step of the preSPARK is to ask the expectant parent(s) if they have any
concerns or problems and whether they experience unfulfilled needs. The median summary
score of the topics on experienced concerns by the expectant parents was 1.8 [interquartile
range (IQR) = 1.5–2.3; see Figure 1].
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Figure 1. Boxplot of parents’ concerns per risk assessment of the professional.

Almost all expectant parent(s) had concerns, questions or problems in the last period.
Topics most mentioned were ‘period before pregnancy’ and ‘family issues’ (see Table 2;
first column).

The second step of the preSPARK consists in asking both the expectant parent(s) and
the PCHC nurse about the current perceived need for support. The median summary
score was 1.4 (IQR = 1.1–1.9) for the parents and 1.8 (IQR = 1.4–2.3) for the profession-
als (see Figure 2). Expectant parent(s) and PCHC nurses mostly agreed on which topics
needed further support, but generally the PCHC nurses indicated a higher level of support
needed (see Table 2; column 2–5). This occurred mostly for the categories ‘information
wanted’, ‘personal advice’ and ‘counselling’, regarding which, the PCHC nurse is able to
initiate interventions by him/herself, and was limited for the more serious categories ‘in-
tensive help’ and ‘immediate intervention required’, which require referral to professionals
outside PCHC.
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Table 2. Concerns experienced by parents, level of support needed according to parents and professional, per topic.

Topics

Parent Concerns
Perceived Need of Support

p-Value *
Parents Assessment * Professional Assessment *

Concerned/very
Concerned (%)

Information
Wanted/Personal

Advice/Counselling (%)

Intensive
Help/Immediate

Intervention Required
(%)

Information/Personal
Advice/Counselling (%)

Intensive
Help/Immediate

Intervention Required
(%)

Parents vs. Professional

Summary of period
before pregnancy 31.9 23.9 13.0 34.9 14.0 0.34

Pregnancy experience 10.2 19.6 6.5 34.9 7.0 0.014

Health and lifestyle 6.0 25.5 2.1 43.2 0 0.13

Looking ahead to giving
birth 14.3 29.8 6.4 45.7 8.7 0.033

Looking ahead to the
first days after birth 14.0 43.5 6.5 57.4 6.4 0.44

Looking ahead to raising
your child 2.0 37.0 2.2 73.9 2.2 <0.001

Language use 5.1 25.7 2.9 48.6 2.9 0.009

Living environment (in
and outside the home) 14.0 10.6 8.5 23.9 8.7 0.014

Social contacts and
informal support 8.2 17.8 2.2 31.8 2.3 0.016

Concerns communicated
by others 21.3 21.3 10.6 39.1 10.9 0.004

Family issues 30.6 27.9 9.3 44.2 9.3 0.011

Looking at your (own)
future 8.5 7.0 4.7 16.3 7.0 0.034

Forget something? 8.3 0 23.1 0 0.100

* The 6-point assessments of parents and professional were dichotomized for readability; the category ‘no help needed’ was omitted. The comparison using Wilcoxon signed-rank test was on the full 6-point scale.
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Intensive help or immediate action as reported by the professionals was needed by
24% of the expectant parents on one or more topics. Topics with the highest level of support
needed were ‘period before pregnancy’, ‘family issues’ and ‘preview of maternity period’,
according to the parents.

The third step of the preSPARK involves an analysis and a decision on what to
undertake next. In 31.0% of the cases, follow-up actions were set out before the baby was
born, while 23.8% of the parents received regular care. PCHC nurses indicated during
the home visit that 38.1% of the cases would need more than regular care after the baby
was born. In 7.1% of the cases, a combination of follow-up actions was indicated, such
as contact per telephone by the PCHC nurse and referral to HomeStart, a programme for
extra support on raising children. In the final step of the preSPARK, the nurse formulates
and records an overall risk assessment. The results of this risk assessment indicated that
29% of the participants were at high risk, 40% at increased risk and 31% at low risk for
future parenting and developmental problems in children.

The association between the different questions was examined by determining cor-
relation coefficients (Table 3) and by box plots (Figures 1 and 2). Figure 1 shows that a
higher risk assessment is associated with an increase in the summary score of concerns
reported by the parents. Figure 2 shows an increase in the summary score of perceived
need of support by parents and professionals in the different risk assessment scores. The
correlation coefficients between the different parts of the preSPARK (concerns, perceived
need of support and risk assessment) were moderate to high, varying between 0.53 and
0.80 (see Table 3).

Table 3. Correlation coefficients between parents’ concerns, perceived need of support and overall risk assessment and
three known risk factors for child abuse.

Parent
Assessment of

Perceived Need
of Support

Professional
Assessment of

Perceived Need
of Support

Risk Assessment
Professional

Parents with
Low Education

Parents
Unemployed/
Unemployable

Not Two-Parent
Household

Parent concerns 0.53 ** 0.67 ** 0.80 ** 0.48 ** 0.37 * 0.27

Parent
assessment of

perceived need of
support

0.60 ** 0.37 ** 0.24 0.14 0.07

Professional
assessment of

perceived need of
support

0.71** 0.30 0.26 0.28

Risk assessment 0.51 ** 0.45 ** 0.41 **

* Correlation is significant at the 0.05 level (two-tailed). ** Correlation is significant at the 0.01 level (two-tailed).

In addition, we explored correlations between the different questions and the known
risk factors for child abuse. Significant correlations with known risk factors were found for
the following factors: parents unemployed/unemployable, parents’ low education, and
a not two-parent household, represented in Table 3. In our sample, there was only one
family with the risk factor ‘parents younger than 20 years’. Therefore, no Spearman’s r
regarding this risk factor is presented. No significant correlations were found between
the overall risk assessment of the professionals and the risk factor ‘parents not speaking
Dutch at home’ (Spearman’s r = 0.11). Similarly, no significant correlations were found
between these risk factors and parents’ concerns and assessment of need of support from
both parents and professionals.

In Table 4, population characteristics, broken down to clarify risk factors, are presented
per risk assessment group. The differences in family composition were significant on a 0.05
level. Furthermore, increased risk and high risk were associated with low education of the
mother (p < 0.05).
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Table 4. Population characteristics per risk group.

Low-Risk Group N(%) Increased-Risk Group
N(%)

High-Risk Group
N(%) p-Value

Family characteristics 0.041

Two-parent household 14 (93.3) 14 (77.8) 5 (45.5)

One-parent household 2 (11.1) 3 (27.3)

Shared household 3 (27.3)

Other (foster fam-
ily/adoption/divorcement/living

with grandparents)
1 (6.7) 2 (11.1) 0

Parent characteristics

Age mother, mean in years (SD) 28 (SD 6.2) 25 (SD 2.8) 29 (SD 6.7) 0.24

Mother age <20 years at birth 0 0 0

Age father, mean in years (SD) 30 (SD 7.5) 26 (SD 3.0) 30 (SD 4.4) 0.15

Father age <20 years at birth 0 1 (8.3) 0 0.56

Ethnicity: non-Dutch mother 8 (53.3) 6 (31.6) 5 (35.7) 0.42

Ethnicity: non-Dutch father 6 (54.5) 5 (38.5) 4 (50.0) 0.73

Language: non-Dutch used at
home by the mother 6 (50.0) 5 (31.3) 4 (40.0) 0.61

Language: non-Dutch used at
home by the father 5 (41.7) 3 (21.4) 1 (14.3) 0.36

Education Mother 0.048

Low 2 (16.7) 4 (26.7) 7 (63.6)

Intermediate 6 (50.0) 8 (53.3) 3 (27.3)

High 4 (33.3) 3 (20.0) 1 (9.1)

Education Father 0.081

Low 4 (30.8) 5 (38.5) 7 (77.8)

Intermediate 4 (30.8) 5 (38.5) 1 (11.1)

High 5 (38.5) 3 (23.1) 1 (11.1)

Employment Mother 0.71

Employed 6 (40.0) 2 (11.1) 0

Unemployed 6 (40.0) 8 (44.4) 7 (58.3)

Unemployable/unable to work 0 4 (22.2) 2 (16.7)

Employment Father 0.36

Employed 10 (66.7) 14 (82.4) 3 (27.3)

Unemployed 2 (13.3) 2 (11.8) 5 (45.5)

Unemployable/unable to work 0 0 3 (37.3)

User Experience

The survey on user experience was completed by 24 nurses. Three of the respondents
did not perform a prenatal home visit in the test phase of the preSPARK. The nurses
reported that performing home visits using the preSPARK resulted in more information
for the majority of the topics compared to performing the home visits without using
the preSPARK. Ten nurses pointed out that several topics were not discussed previously
during a home visit without the preSPARK. The preSPARK considerably helped discussing
sensitive topics (n = 12). Most nurses indicated that the instrument helped them obtaining
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more information by illustrating their questions with examples (n = 9) and asking more
specifically about parents’ experiences (n = 7). Another advantage was that it was easier
for the nurses to link their observations to further questions that broadened their insights
(n = 4).

In total, 19 nurses succeeded in using the structured method of the preSPARK, which
gave them reasonable (n = 3) to very much support (n = 15) in the execution of the home
visit. Moreover, they indicated that they did not feel or hardly felt rushed (n = 20). The
PCHC nurses indicated (n = 21) that the goal of the home visit was (moderately) clear
for the majority of the expectant parents. The conversation was pleasant (n = 16) to very
pleasant (n = 3), and it was reported that the expectant parents participated actively in the
conversation (n = 15). The nurses found that the prenatal home visit using the preSPARK
contributes reasonably (n = 12) to significantly (n = 5) to providing insights about the
period before pregnancy and birth.

When asking the PCHC nurses about the added value of the preSPARK, one nurse
explained: ‘It offers structure and insight in interrelated factors and it leads you quickly to the
primary question or cause.’ With regard to feasibility and applicability, the nurses responded
that the use of the preSPARK requires skills, which means that training and gaining
experience are essential. Experience with the postnatal SPARK, e.g., SPARK18, helps. The
questions are practical, although difficult to ask when there is a language barrier.

4. Discussion

An iterative process was used to develop the preSPARK, an applicable tool for pre-
natal detection and assessment of future parenting problems and risks for developmental
problems in young children. The preSPARK combines the perspectives of the expectant
parent(s) and a professional, similar to the SPARK, which is used during a home visit when
the child’s age is 18 months [27–29].

The preSPARK was feasible to use in a selected group referred by obstetric care
providers. The percentages of 29% of families classified as at high risk for parenting and
developmental problems and 24% as needing help or immediate action on one or more
topics are much higher than those found in the general SPARK18 population. As this was
a pre-selected group, this is not surprising. Our data indicated that expectant parents
think less elaborately about the topics that are not directly important for the very near
future but are relevant on the long-term. PCHC nurses can assist the (expectant) parents in
anticipating future issues in the long term. This showed that agreement and disagreement
between scores of parents and professionals are useful for shared decision making in setting
priorities and deciding which follow-up actions to take. The higher numbers we found
for unemployment, low education and not two-parent households in the increased- and
high-risk groups are in line with existent literature on parent characteristics and risks for
children [3,6,38,39].

With regard to the training of PCHC nurses in the use the preSPARK, it became clear
that the nurses who did not have any experience using the SPARK needed more training
and more practice. For nurses who already had experience using the SPARK, the preSPARK
was easy to use. Therefore, it was concluded that training is required to use the preSPARK
as a supportive aid instead of using it as a questionnaire. This also means that cooperation
and coordination with obstetric care providers is necessary to ensure a regular flow of
referrals. One of the barriers of using the preSPARK was that it was difficult to apply when
there was a language barrier between PCHC nurse and expectant parent(s). However, one
can argue that it would be even more difficult to perform a home visit in a setting like
that without any structure. This is confirmed by SPARK users who use an interpreter in
these situations and indicate that it is precisely the structure of the SPARK that makes the
collaboration with the interpreter effective.

Early intervention to prevent adverse outcomes and the effective integration of re-
quired services as soon as problems are identified may reduce the prevalence or severity of
certain outcomes and will contribute to an effective and efficient use of health resources
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over the child’s life course [40]. There is ample evidence that the presence of both medical
and non-medical risk factors predicts adverse outcomes at birth [41]. Although obstetric
care providers have also realised this and shifted their focus from solely medical risks to
a social approach, the instruments they use are limited to score cards or questionnaires,
often without dialogue [15]. There are several reasons why using the preSPARK method in
addition to screening score cards or questionnaires is advantageous in the prenatal health
care setting. In general, (expectant) parents are hesitant to fill out score cards, due to ‘infor-
mation getting on paper’ [6,42]. Another experienced disadvantage of using score cards
and questionnaires is that it is less likely for parents to participate in the decision-making
process [21]. Additionally, the risk of reporting socially desirable biases on sensitive topics
might be higher when using questionnaires only [42], considering PCHC services are
sometimes viewed as a detection appliance for child abuse [21].

Other prenatal risk assessment instruments applied and tested in PCHC, by which
the nurse assesses risks in a broad-structured dialogue with the (expectant) parents while
at the same time being able to initiate follow-up actions when needed and building up
a relationship with the families the nurse is going to visit and see more often during the
child’s development, do not exist to our knowledge. Besides individual risk factors, the
accumulation of heterogeneous risk factors is especially important when it comes to adverse
health outcomes [41], highlighting the added value and innovativeness of preSPARK home
visits. Legally, prenatal action by PCHC nurses is expected to be labelled as obligatory
by the Dutch standard task set for PCHC institutions from January 2022 [24], offering
opportunities for the preSPARK to prove its added value.

5. Conclusions

This study shows that the preSPARK is a feasible instrument. The preSPARK con-
tributes to high-quality conversations strategies and an open, person-centred attitude. The
preSPARK meets the needs of the professional according to the evaluation of prenatal home
visits [12,25] and offers an accessible opportunity for early help on a broad scope of topics
for vulnerable families. Further studies on reliability, validity, diagnostic accuracy and user
experience of all stakeholders, including expectant parents and obstetric care providers,
are recommended.

This developmental study has a number of limitations. First, we were able to include
only 50 home visits in the analyses. Second, the (discriminative) validity of the preSPARK
was only partly assessed. More detailed results on validity and reliability are required.
Although the results of the user experience among PCHC nurses were generally positive,
it would be useful to gain more knowledge about experiences of expectant parents and
obstetric care providers. The strengths of this study are that the preSPARK was developed
together with PCHC professionals and that it was tested in daily practice.

Author Contributions: A.v.D. participated in the statistical analysis and drafted the manuscript;
H.F.v.S. conceived the study, participated in its design and coordination, performed the statistical
analysis and helped to draft the manuscript; R.M.V. conceived the study, participated in its design
and coordination, and revised the manuscript critically for important intellectual content; I.I.E.S.
conceived the study, participated in its design and coordination, collected the data, participated in
the statistical analysis and helped to draft the manuscript. All authors have read and agreed to the
published version of the manuscript.

Funding: For this project we received a ZonMw funding, project number 15652008.

Institutional Review Board Statement: Following the criteria of the Medical Ethics Review Com-
mittee (METC) of the UMC Utrecht, this research is not subject to ‘the Medical Research Involving
Human Subjects Act (WMO).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the tstudy.

Data Availability Statement: The datasets generated and/or analysed during the current study are
available from the corresponding author on reasonable request.



Int. J. Environ. Res. Public Health 2021, 18, 9585 13 of 14

Acknowledgments: The research team would like to thank those involved in the development of the
preSPARK and the initial test of its feasibility and discriminative capacity: the representatives from six
different PCHC organizations participated in the working group: Municipal Health Service Zeeland,
Yunio, Thuiszorg West Brabant, Municipal Health Service Amsterdam, Stichting Amsterdamse
Gezondheidscentra, and Vitras and the (expectant) parents whose data we were able to use.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Glascoe, F.P. Early Detection of Developmental and Behavioral Problems. Pediatr. Rev. 2000, 21, 272–280. [CrossRef]
2. Expert Groep. Zorgstandaard Integrale Geboortezorg; College Perinatale Zorg: Utrecht, The Netherlands, 2016; pp. 1–67.
3. Nkansah-Amankra, S.; Dhawain, A.; Hussey, J.R.; Luchok, K.J. Maternal social support and neighborhood income inequality as

predictors of low birth weight and preterm birth outcome disparities: Analysis of South Carolina pregnancy risk assessment and
monitoring system survey, 2000–2003. Matern. Child Health J. 2010, 14, 774–785. [CrossRef]

4. Detmar, S.; De Wolff, M.S. De 1e 1000 Dagen: Het Versterken van de Vroege Ontwikkeling—Een Literatuurverkenning ten Behoeve van
Gemeenten; TNO: Leiden, the Netherlands, 2019; pp. 1–27.

5. Loomans, E.M.; van Dijk, A.E.; Vrijkotte, T.G.M.; van Eijsden, M.; Stronks, K.; Gemke, R.J.B.J.; Van den Bergh, B.R.H. Psychosocial
stress during pregnancy is related to adverse birth outcomes: Results from a large multi-ethnic community-based birth cohort.
Eur. J. Public Health 2012, 23, 485–491. [CrossRef]

6. Pijpers, F. Prenataal Huisbezoek Door de Jeugdgezondheidszorg; Nederlands Centrum Jeugdgezondheid: Utrecht, The Netherlands,
2014; pp. 1–25.

7. Bricker, D.; Davis, M.S.; Squires, J.M. Mental Health Screeing in Young Children. Infants Young Child. 2004, 17, 129–144. [CrossRef]
8. Carter, A.S.; Briggs-Gowan, M.J.; Davis, O. Assessment of young children’s social emotional development. J. Child Psychol.

Psychiatry 2004, 45, 109–134. [CrossRef] [PubMed]
9. Briggs-Gowan, M.J.; Carter, A.S.; Irwin, J.R.; Wachtel, K.; Cicchetti, D.V. The Brief Infant-Toddler Social and Emotional Assessment:

Screening for Social-Emotional Problems and Delays in Competence. J. Pediatr. Psychol. 2004, 29, 143–155. [CrossRef]
10. Reijneveld, S.A.; Brugman, E.; Verhulst, F.C.; Verloove-Vanhorick, S.P. Identification and management of psychosocial problems

among toddlers in Dutch preventive child health care. Arch. Pediatr. Adolesc. Med. 2004, 158, 811–817. [CrossRef]
11. Williams, J.; Holmes, C.A. Improving the early detection of children with subtle development problems. J. Child Heal. Care 2004,

8, 32–44.
12. Vink, R.; van Sleuwen, B.; Boere-boonekamp, M. Evaluatie Prenatale Huisbezoeken JGZ ZonMw-Project in Het Kader van Programma

“Vernieuwing Uitvoeringspraktijk Jeugdgezondheidszorg”; TNO: Leiden, The Netherlands, 2013; pp. 1–102.
13. Hermanns, J.; Öry, F.; Schrijvers, G. Helpen bij Opgroeien en Opvoeden: Eerder, Sneller en Beter. Een advies over Vroegtijdige Signalering

en Interventies bij Opvoed- en Opgroeiproblemen; de Inventgroep: Utrecht, The Netherlands, 2005; pp. 1–144.
14. American Academy of Pediatrics, Committee on psychosocial aspects of child and family health and task force on mental health.

The Future of Pediatrics: Mental Health Competencies for Pediatric Primary Care. Pediatrics 2009, 124, 410–421. [CrossRef]
15. Vos, A.A.; Van Veen, M.J.; Birnie, E.; Denktas, S.; Steegers, E.A.; Bonsel, G.J. An instrument for broadened risk assessment in

antenatal health care including non-medical issues. Int. J. Integr. Care 2016, 15, 1–15. [CrossRef] [PubMed]
16. Steegers, E. Sociale verloskunde voorkomt armoedeval. Med. Contact 2013, 68, 714–717.
17. Zwijgers, P.; Carmiggelt, B. Ben Ik in Beeld ? Definities Jeugdgezondheidszorg In Beeld, In Zorg en Bereik; Nederlands Centrum

Jeugdgezondheid: Utrecht, The Netherlands, 2017; pp. 1–24.
18. Oudhof, M.; de Wolff, M.S.; de Ruiter, M.; Kamphuis, M.; L’Hoir, M.P.; Prinsen, B. JGZ Richtlijn Opvoedingsondersteuning Voor

Hulp bij Opvoedingsvragen en Lichte Opvoedproblemen; Nederlands Centrum Jeugdgezondheid: Utrecht, The Netherlands, 2013;
pp. 1–228.

19. Moran, P.; Ghate, D.; van der Merwe, A. What Works in Parenting Support ? A Review of the International Evidence; Report No.:E
RR574; Department for Education and Skills: Nottingham, UK, 2004; pp. 1–203.

20. Hoppenbrouwers, K.; De Cock, P. Onderzoek Naar de Wetenschappelijke State of the Art op Het Vlak van Preventieve Gezondheidszorg
Voor Kinderen Onder de 3 Jaar; Kind & Gezin: Leuven, Belgium, 2010; pp. 1–129.

21. Theunissen, M.; de Wolff, M. JGZ-richtlijn Psychosociale Problemen; Nederlands Centrum Jeugdgezondheid: Utrecht, The Nether-
lands, 2016; pp. 1–80.

22. Ministerie van Volksgezondheid Welzijn en Sport. Basistakenpakket Jeugdgezondheidszorg 0–19 Jaar; Ministerie van Volksgezondheid
Welzijn en Sport: Den Haag, The Netherlands, 2002; pp. 1–46.

23. Nederlands Centrum Jeugdgezondheid (NCJ). Landelijk Professioneel Kader—Uitvoering Basispakket Jeugdgezondheidszorg (JGZ);
Nederlands Centrum Jeugdgezondheid (NCJ): Utrecht, The Netherlands, 2018; pp. 1–8.

24. Ministerie van Volksgezondheid Welzijn en Sport. Wetswijziging “Prenataal huisbezoek door de JGZ” Is Aangenomen. Available
online: https://www.kansrijkestartnl.nl/actueel/nieuws/2021/06/23/wetswijziging-prenataal-huisbezoek-door-de-jgz-is-
aangenomen (accessed on 4 August 2021).

25. Vink, R.M.; Detmar, S. Psychosociale risicosignalering in de zwangerschap, een overzicht van Nederlandse instrumenten. Tijdschr
Voor Gezondh. 2012, 90, 525–532. [CrossRef]

http://doi.org/10.1542/pir.21-8-272
http://doi.org/10.1007/s10995-009-0508-8
http://doi.org/10.1093/eurpub/cks097
http://doi.org/10.1097/00001163-200404000-00005
http://doi.org/10.1046/j.0021-9630.2003.00316.x
http://www.ncbi.nlm.nih.gov/pubmed/14959805
http://doi.org/10.1093/jpepsy/jsh017
http://doi.org/10.1001/archpedi.158.8.811
http://doi.org/10.1542/peds.2009-1061
http://doi.org/10.5334/ijic.1512
http://www.ncbi.nlm.nih.gov/pubmed/25780351
https://www.kansrijkestartnl.nl/actueel/nieuws/2021/06/23/wetswijziging-prenataal-huisbezoek-door-de-jgz-is-aangenomen
https://www.kansrijkestartnl.nl/actueel/nieuws/2021/06/23/wetswijziging-prenataal-huisbezoek-door-de-jgz-is-aangenomen
http://doi.org/10.1007/s12508-012-0174-x


Int. J. Environ. Res. Public Health 2021, 18, 9585 14 of 14

26. Staal, I.I.E.; van den Brink, H.A.G.; Hermanns, J.M.A.; Schrijvers, A.J.P.; van Stel, H.F. Assessment of parenting and developmental
problems in toddlers: Development and feasibility of a structured interview. Child. Care. Health Dev. 2011, 37, 503–511. [CrossRef]

27. Staal, I.I.E.; Hermanns, J.M.A.; Schrijvers, A.J.P.; van Stel, H.F. Risk assessment of parents’ concerns at 18 months in preventive
child health care predicted child abuse and neglect. Child Abus. Negl. 2013, 37, 475–484. [CrossRef]

28. van Stel, H.F.; Staal, I.I.; Hermanns, J.M.; Schrijvers, A.J. Validity and reliability of a structured interview for early detection and
risk assessment of parenting and developmental problems in young children: A cross-sectional study. BMC Pediatr. 2012, 12, 71.
[CrossRef] [PubMed]

29. Staal, I.I.E.; van Stel, H.F.; Hermanns, J.M.A.; Schrijvers, A.J.P. Early detection of parenting and developmental problems in
toddlers: A randomized trial of home visits versus well-baby clinic visits in the Netherlands. Prev. Med. 2015, 81, 236–242.
[CrossRef] [PubMed]

30. Staal, I.I.E.; van Stel, H.F.; Hermanns, J.M.A.; Schrijvers, A.J.P. Early detection of parenting and developmental problems in young
children: Non-randomized comparison of visits to the well-baby clinic with or without a validated interview. Int. J. Nurs. Stud.
2016, 62, 1–10. [CrossRef]

31. Nu Niet Zwanger. Een Eerlijk Gesprek over Kinderwens, Seksualiteit en Anticonceptie Zodat Kwetsbare Mensen (m/v) Niet
Onbedoeld Zwanger Raken. Available online: https://www.nunietzwanger.nl (accessed on 30 August 2021).

32. Wulffraat, A.; Blanchette, L.; Bertens, L.; Ernst, H.; van der Meer, L.; de Graaf, H. Definitie Kwetsbaarheid—Zwangere Vrouwen;
Gemeente Rotterdam en afdeling Verloskunde & Gynaecologie Erasmus EC: Rotterdam, The Netherlands, 2019; pp. 1–2.

33. Caris, C.J. Let’s Talk. A Study on Parenting Support at the Well-Baby Clinic; SWP Uitgeverij: Utrecht, The Netherlands, 1997.
34. Central Committee on Research Involving Human Subjects (CCMO). Your Research: Is It Subject to the WMO or Not? Available

online: https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-
the-wmo-or-not (accessed on 30 August 2021).

35. Bellis, M.A.; Hughes, K.; Ford, K.; Ramos Rodriguez, G.; Sethi, D.; Passmore, J. Life course health consequences and associated
annual costs of adverse childhood experiences across Europe and North America: A systematic review and meta-analysis. Lancet
Public Health 2019, 4, e517–e528. [CrossRef]

36. Kijlstra, M.; Prinsen, B.; Schulpen, T. Kwetsbaar Jong; Uitgeverij S.W.P.: Utrecht, The Netherlands, 2002.
37. Sidebotham, P.; Heron, J. ALSPAC Study Team Child maltreatment in the “children of the nineties”: A cohort study of risk factors.

Child Abuse Negl. 2005, 30, 497–522. [CrossRef]
38. Biaggi, A.; Conroy, S.; Pawlby, S.; Pariante, C.M. Identifying the women at risk of antenatal anxiety and depression: A systematic

review. J. Affect. Disord. 2016, 191, 62–77. [CrossRef]
39. Roberts, J.; Lynch, M.A. Predicting child abuse: Signs of bonding failure in the maternity hospital. Br. Med. J. 1977, 1, 624–626.
40. Doyle, L.; Anderson, P.; Battin, M.; Bowen, J.; Brown, N.; Callanan, C.; Campbell, C.; Chandler, S.; Cheong, J.; Darlow, B.; et al.

Long term follow up of high risk children: Who, why and how? BMC Pediatr. 2014, 14, 1–15. [CrossRef] [PubMed]
41. Van Minde, M.R.C.; Blanchette, L.M.G.; Raat, H.; Steegers, E.A.P.; De Kroon, M.L.A. Reducing growth and developmental

problems in children: Development of an innovative postnatal risk assessment. PLoS ONE 2019, 14, 1–14. [CrossRef]
42. Tourangeau, R.; Yan, T. Sensitive Questions in Surveys. Psychol. Bull. 2007, 133, 859–883. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1365-2214.2011.01228.x
http://doi.org/10.1016/j.chiabu.2012.12.002
http://doi.org/10.1186/1471-2431-12-71
http://www.ncbi.nlm.nih.gov/pubmed/22697218
http://doi.org/10.1016/j.ypmed.2015.09.003
http://www.ncbi.nlm.nih.gov/pubmed/26375964
http://doi.org/10.1016/j.ijnurstu.2016.07.001
https://www.nunietzwanger.nl
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
http://doi.org/10.1016/S2468-2667(19)30145-8
http://doi.org/10.1016/j.chiabu.2005.11.005
http://doi.org/10.1016/j.jad.2015.11.014
http://doi.org/10.1186/1471-2431-14-279
http://www.ncbi.nlm.nih.gov/pubmed/25399544
http://doi.org/10.1371/journal.pone.0217261
http://doi.org/10.1037/0033-2909.133.5.859
http://www.ncbi.nlm.nih.gov/pubmed/17723033

	Introduction 
	Methods 
	Instrument 
	Study Design 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

