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1 Summary 
The project is the first to explore intervention within municipality settings to target the earliest 

developmental trajectories of mental health problems and overweight via promoting sensitive 

parenting of infants of cognitive and regulatory vulnerabilities.  

Mental health problems and overweight are major challenges to public health in the 21st century. 

These conditions often co-occur, they have their origin in early childhood, and research evidence 

suggest a key role of cognitive, emotional and behavioural regulation in the developmental 

trajectories of both mental health problems and overweight, with mounting evidence pointing to 

public health strategies of intervention starting in infancy and building on strategies of sensitive 

parenting. The research group behind this project has validated the conditions on which to build 

preventive intervention in infancy within the settings of Danish community health nurses, and we 

have developed a basic programme in which community health nurses are educated to address 

infants’ mental health and development, The PUF (In Danish Psykisk Udvikling og Funktion) 

programme. Still, though urgently needed, an effective intervention to serve the most vulnerable 

infants is lacking.  

The Infant Health project aims to develop and test an intensified intervention as an add-on to the 

PUF-programme, to address infants with major cognitive and regulatory vulnerabilities identified at 

age 9-10 months and adapted to the settings of community health nurses. The intervention (PUF-

VIPP) will be created from an evidence-based method, the Video-based Intervention to Promote 

Positive Parenting (VIPP), to comprise six therapeutic sessions delivered by the community health 

nurse during home visits over a three months period. The PUF-VIPP builds on teaching the health 

nurses to promote parents’ sensitivity to meet infants’ cognitive and regulatory vulnerabilities, 

while taking in account the particular needs of families of psycho-social disadvantage. A main part 

of the project is the development and testing of an intensive educational programme for community 

health nurses. 

The Infant Health project is conducted in 16 municipalities across Denmark, and it builds on an 

already well-established cooperation between the community health nurses and the research group. 

We use the Intervention Mapping approach as the study frame and integrate the best practice of the 

community health nurses. The project includes a pilot phase to assess the fidelity and feasibility of 

the study measures, prior to a randomized controlled step-wedge study of intervention efficacy.  

The project has strong potentials of providing new research evidence on options of prevention to 

break the developmental trajectories of mental health problems and overweight in early childhood. 
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2 Background 
2.1 The public health challenges of mental health problems and overweight 
Mental health problems and overweight are major challenges to population health in modern 

societies. Both are highly prevalent, also among children, and both have severe long-term prognoses 

regarding mental and physical health, social functioning, and premature death (1-5). Mental health 

problems and overweight often co-exist, they share risk factors (6, 7), and they share an origin early 

in development (6-8). Among children in Western European countries, including Denmark, about 

15% of the population suffer from mental health disorders (9-14), with a higher prevalence in 

psycho-socially deprived populations, and the highest prevalence is seen in children from families 

of psycho-social disadvantage (12, 13, 15-17). As mental health disorders, overweight is a frequent 

public health concern, affecting about 20% of the child population from Western European 

countries, and among Danish children, one in eight is overweight when starting school (18, 19). 

Furthermore, the psycho-social risk factors associated with mental health problems are also 

associated with childhood overweight (20-23).   

Public health strategies are urgently needed to reduce the prevalence of these common conditions 

(24-27), but so far, no strategies have shown to be effective (5, 22, 23, 28-31), leaving a gap in 

knowledge on novel ways of preventing mental health problems and overweight in the early stages 

of the child’s development. 

2.2 State of the art: Predictors of mental health problems   
The majority of children’s mental health problems have their origin within the first years of living 

(8, 27, 29, 32, 33). Psycho-social disadvantage plays an important role in the risk mechanisms, and 

increased risk has repeatedly been found in children of young parents, single parents, and parents of 

low education, parents of foreign ethnicity, and mentally ill parents (7, 13, 34-36). Pre- and 

perinatal adversities and cognitive and psycho-motor difficulties in infancy are associated with an 

increased risk of neuro-developmental disorders (13, 36), with infancy problems of language 

development, inattention, and deviant contact and communication being predictive of autism 

spectrum disorders, and disorders of hyperactivity and inattention, ADHD (32, 34, 37-40). 

Regulatory problems of eating, sleep, and emotional and behavioural regulation have shown to be 

highly predictive of mental health problems and disorders later in preschool to school age (27, 39, 

41, 42). Regulatory problems are thus considered to represent the first manifestations of persistent 

dysregulation trajectories (40, 41, 43), showing an up to tenfold increased risk of mental health 
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problems later in childhood, in particular ADHD, eating problems, and emotional- and behavioural 

problems (44-47).  

Overall, and across areas of mental health vulnerability, the early parent-child relation seems to be a 

main moderator of risk and resilience (27, 48, 49), and challenges to parenting are considered to 

play a key role in the development of enduring problems (44, 50-54). 

2.3 State of the art: Predictors of childhood overweight 
Mounting evidence points to the early childhood origin of overweight, and a high risk of persisting 

health problems in children, who are overweight in infancy (20, 55-60). A study of Danish children 

has shown that 4% of the infant population in Denmark is classified as overweight according to 

WHO z-scores, and about 0.5% classified as obese (18, 61) with a more than sevenfold increased 

risk of persistent overweight from infancy to age 5-8 years, independent of child and family factors 

(18). The studies of Danish children have replicated findings from the international literature 

regarding psycho-social risk factors (24, 60, 62, 63) and they show that factors such as young 

parental age, low maternal education, single parent families, and ethnic minorities are highly 

associated with an increased risk of overweight in infancy (18, 21). The mechanisms behind the 

social pattern of overweight are suggested to include the gene-environment interaction (23). In early 

childhood, maternal obesity impacts the infant’s feeding pattern and overall risk of overweight (64, 

65) via difficulties related to breastfeeding, a higher risk among obese mothers to introduce high 

energy and fat foods very early, and difficulties for obese parents to regulate their appetite 

themselves, leaving them more or less responsive to the infant’s hunger and satiety cues. 

Accordingly, parents with overweight have a tendency of excess food provision and the “over-

riding” of the infant’s internal satiety cues (66-68). Moreover, parents with overweight have an 

increased risk of contemporary mental health problems, e.g. ADHD and depression, which may 

further challenge their parenting (69).  

2.4 Co-occurrence of children’s mental health problems and overweight 
Mental health problems often co-occur with overweight (70-77), and prospective longitudinal data 

indicate that among children and adolescents, the mental health problems tend to precede the 

development of overweight (70, 74, 77). The potential mechanisms include cognitive vulnerability 

regarding inhibitory control/reward sensitivity and sustained attention (78-83) leading to impulsive 

eating, and difficulties in delaying gratification, which are core features in feeding and eating 

behaviors demonstrated in children with disorders of hyperactivity and inattention, ADHD and co-

occurrent overweight (70, 71, 76, 84). Infants’ emotional regulation concern their ability to 
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maintain an affective homeostasis confronted with stress-full experiences (49), and problems with 

emotion regulation are suggested to precede childhood emotional and behavioural problems (41, 

53) and emotional eating (83, 85). Emotional eating is considered to develop through pathways of 

physiological stress responses, and through cardiac reactivity influencing appetite (6, 86). Also, 

stress exposures may induce hyper- or hypo-activation of the hypothalamic-pituitary-adrenal (HPA) 

axis, and potentially promote fat accumulation in visceral adipose tissues. These hormonal 

responses potentially influence appetite and attraction to sweet and fatty foods, mainly by 

stimulating reward pathways (86-89). Among the few prospective studies published in this area, a 

study of self-regulation skills and obesity in early childhood has shown that poor emotional 

regulation and lower inhibitory control at age 2 years is predictive of higher BMI at 5 years of age 

(81). 

2.5 State of the art: Early intervention to target childhood mental health problems 
and overweight 

Prevention of mental health problems and overweight has to start early in life and should include 

universal strategies as well as targeted interventions for children and families at risk (24, 25, 30, 55, 

56). To be effective, the preventive strategies should start no later than infancy (27, 90) and include 

intervention to reduce risk exposures (26, 28), as well as targeted intervention to the infants most 

vulnerable (91-93). Across areas of infant vulnerability, the preventive strategies should include the 

parent-child relation, and in particular include strategies to promote parents’ sensitivity to 

understand and handle the infant’s vulnerability, called sensitive parenting (54, 94).  

Regarding mental health vulnerability, most preventive programmes address pregnancy and 

perinatal adversities, or exposures associated with psycho-socially disadvantage, such as teenage 

parents or mothers with mental health problems (95-97), or they address specific problems in high-

risk infants, e.g. developmental or behavioural problems, or problems related to attachment (95, 96, 

98). Programmes to promote parenting mainly target behavioural problems in toddlers or older 

children and most are group-based, whereas individually targeted interventions mainly target 

attachment difficulties in younger children (95, 96, 98). Overall, no preventive interventions have 

been published that systematically address the range of mental health vulnerabilities seen in the 

youngest children. Among the methods published so far, the Video-feedback Intervention to 

Promote Positive Parenting,VIPP, takes an outstanding position however (99), in being highly 

effective in reducing both behavioural dysregulation and communicative problems in infants and 
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toddlers (100) and being successfully used in families of psycho-social disadvantage, including 

mothers with eating problems (101, 102). 

Regarding the early prevention of overweight, universal public health programmes are 

recommended to start in pregnancy, to promote healthy weight for mother and foetus/ infant, and to 

optimize breastfeeding and promote healthy nutrition in infancy (23, 24, 63). Moreover, targeted 

intervention is recommended for families with limited psycho-social resources to optimize the 

conditions of healthy weight development across early childhood and beyond (24, 31).  

Still, although the evidence for obesity prevention in early childhood is growing (24, 31, 103), 

research on effective strategies is sparse and the outcomes associated with the available strategies 

have been modest (30, 104, 105). Across the literature on the early childhood trajectories of 

overweight, the importance of parenting holds a key position (6, 104), with the suggested risk 

trajectories linking infancy dysregulation to overweight being highly influenced by parenting. 

Taking novel research evidence on cognitive and regulatory vulnerabilities regarding unhealthy 

weight development and overweight into account, approaches that address the promotion of 

sensitive parenting are theoretically sound (6), however not yet fully explored (106).  

 

In sum, there is a strong scientific rationale for public health interventions that include strategies to 

promote sensitive parenting across the range of cognitive and regulatory vulnerabilities seen in 

children below two years of age, to adress the shared vulnerability traits in the early trajectories of 

mental health problems and overweight.   

Promoting sensitive parenting has the potential of optimizing parents’ understanding and regulation 

of their infant’s cognitive, physiological, emotional and behavioural vulnerabilities, and thereby 

optimize the child’s healthy mental development and healthy weight. 

2.6 The particular challenges of intervention in disadvantaged families  
The literature on interventions that adress childhood mental health problems and overweight 

converges on the importance of parents’ ressources (7, 21, 29, 35, 107-109). The parents are key 

mediators of healthy mental development as well as healthy weight development in their child (24, 

27, 33, 51, 110). Still, the current litterature indicates that parents with a background of mental 

illness, low education, low income, and young age at the child’s birth, more often experience 

challenges in providing a healty and stimulating environment for their child, due to their own 

psychological vulnerabilities, and due to an associated risk of limited social and psychological 

ressources in the external environment (35, 111, 112). Notably, families of ethnic minorities, socio-
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economic adversity, and families in which parents suffer from mental health problems have an 

increased risk of not benefitting sufficiently from universal efforts (26, 91, 113). 

Regarding targeted interventions, parents may experience particular challenges, if the intervention 

implies that they have to change behaviours and habits that are integrated in their lifestyle and 

overall way of living (114). Therefore, to compile with the challenges in vulnerable families, the 

targeted intervention should adress the specific needs and vulnerabilities of the family, e.g in 

families of ethnic minorities and in families in which the parents suffer from mental health 

problems (113). The challenges experienced by parents with limited cognitive, mental and social 

ressources and in particular, the vulnerabilities of parents with psychiatric problems are often 

overlooked aspects in the planning of preventive interventions. Still, these aspects have to be 

considered both in the ethical considerations and in the detailed planning of an intervention, and 

they have to be included in the teaching and supervision of the professionals, who deliver the 

intervention.  

2.7 Denmark as a lab for research in community-based strategies to adress mental 
health and healthy weight in infancy 

Public health intervention research in childhood has unique opportunities in Denmark, due to a 

municipality child health surveilance attendend by more than 95% of infant families (115, 116) and 

the comprehensive Danish population registries which comprise data on health and social 

conditions of all citizens recorded through the unique civil registration system (117). Hereby it is 

possible to reach and invite all families for research, and to ensure the valid tracking of subjects for 

examinations and follow-ups, and to assess the influences on study findings due to non-

participation (116). 

The child health surveillance in Denmark includes home-visits to all families with an infant, 

delivered by a community health nurse, CHN, and anchored in the municipality social services (27, 

97). The CHN assesses child health and development, and measures length and weight, at an 

average of four times within the first year of the child’s life. 

It is a part of the standard services that parents are given advices regarding e.g breastfeeding, 

nutrition and the overall infant care, as well as advices regarding the stimulation of the child’s 

psycho-motor development and the parent-child relations. Within the administrative and economic 

limits set by the individual municipality, the CHN may extend the services to target particular 

problems and needs of the child and the parents. About 20% of all infants receive more visits than 

included in the standard care, mostly in the form of elaborated parent counseling, e.g. concerning 
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infant problems of eating and sleeping, or regarding emotional reactions, or the parent-child 

relation, or maternal mental health problems (118, 119).  

The CHNs follow national guidelines regarding children’s eating, meal habits and physical activity 

(120). Still, no validated intervention is available that specifically address the CHNs’ actions to 

prevent infants’ mental health problems and risk of overweight. 

2.8 Targets and potentials of preventive intervention explored in municipality 
settings  

The lack of preventive intervention to adress mental health and healthy weight development in 

infancy, leaves parents and CHNs without tools to reduce the impact of infants’ cognitive and 

regulatoratory vulnerabilities, even in a society as the Danish with an otherwise well-functioning 

child health surveillance.  

Pioneering work to specifically adress the gap in knowledge on effective prevention within the child 

health surveillance has been ongoing in Denmark since 2000 (121). Among the results from this 

work, the recordings of the CHNs’ observations and assessments of child health and development 

have been standardized, and they are currently validated in a collaboration comprising 33 Danish 

municipalities and the Child Health Database, located at the National Institute of Public Health 

(121). Research embedded in this collaboration has provided solid evidence on the particular needs 

and challenges for specified prevention regarding mental health and overweight (13, 18, 27, 34, 40, 

43, 61, 85, 121-123). Thus, reliable markers of mental health vulnerabilities have been identified, 

showing that problems of language, attention, activity and interests, contact and communication, 

and problems of eating, sleep and emotional regulation are highly predictive of mental health 

problems later in preschool age (27, 34, 40, 85). The research based on the settings of CHNs in 

Denmark has replicated international research findings and underscored that the parent-child 

relation acts as the main moderator of risk and resilience, across domains of child vulnerabilities 

(27). Notably, the child age of 8 to10 months has been identified as a window of opportunity 

regarding the valid identification and subsequent intervention concerning infants’ cognitive and 

regulatory vulnerabilities (123), and a standardized measure has been developed (124), and 

thoroughly validated (124-126). Hereby, a valid starting point for intervention has been identified in 

a period of life in which prevention is considered to have the highest impact (33, 127). The measure 

called PUF (in Danish Psykisk Udvikling og Funktion) has recently been integrated in a programme 

of basic intervention, the PUF-programme (128). The programme includes education, training and 

guidelines of action within the existing routines. Pilot-testing has demonstrated high face validity 
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and feasibility of the basic PUF-programme, which is now implemented in 17 Danish 

municipalities (128). 

Still, the pilot study of the basic PUF-programme has highlighted a group of particularly vulnerable 

infants in need of a more specific and intensive intervention that adresses major cognitive, 

physiological, emotional and behavioural problems. Also, the challenges faced by psycho-socially 

vulnerable parents have been highlighted, and the importance of taking the particular needs of these 

parents into account in the planning of a more specified intervention has been underscored. 

 

The lack of an effective and feasible preventive intervention for the most vulnerable infants and 

their families stands in contrast to the mounting evidence on the developmental impact and 

longterm consequences of mental health problems and overweight in early childhood.  

Notably, the promotion of sensitive parenting via specified and intensive support from CHNs to 

parents stands out as a promising avenue of intervention to capture cognitive and regulatory 

precursors of mental health problems and overweight, but the specific contents and the potentials 

within existing services lack to be systematically explored. 

2.9 Objectives and hypothesis 
The study aims  

1) to develop an intervention to promote sensitive parenting of infants with cognitive and 

regulatory problems at ages 9-10 months, which is based on the VIPP-method adapted to the 

PUF-programme (the PUF-VIPP intervention) to be implemented within the settings of 

CHNs, and  

2) to examine the feasibility, fidelity, and the effectiveness of the PUF-VIPP intervention with 

the outcome early in childhood, and specifically at child ages 18 and 24 months.  

 

The primary hypothesis: 

The PUF-VIPP intervention is hypothetized to be feasible within the municipality settings of CHNs. 

Among infants with high levels of cognitive and regulatory problems at age 9-10 months, adding 

the PUF-VIPP intervention to treatment as usual, will reduce mental health problems (primary 

outcome). 

 

The secondary hypotheses  
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1) Among children with high levels of cognitive and regulatory vulnerabilities at age 9-10 

months, adding the PUF-VIPP intervention to treatment as usual will promote healthy 

weight development (secondary outcome). 

2) Among infants with high levels of cognitive and regulatory vulnerabilities at age 9-10 

months, adding the PUF-VIPP intervention to treatment as usual will reduce infant cognitive 

and regulatory problems (secondary outcome).  

3) Among infants with high levels of cognitive and regulatory vulnerabilities at age 9-10 

months, adding the PUF-VIPP intervention to treatment as usual will reduce parents’ 

experiences of stress and promote sensitive parenting and parents’ feeling of competence 

and relatedness. 

4) Among infants with high levels of cognitive and regulatory vulnerabilities at age 9-10 

months adding the PUF-VIPP intervention to treatment as usual will reduce the 

development of dysregulation from infancy to age 24 months. 

 

3 Methods 
The development, implementation and evaluation of the intervention is guided by the Intervention 

Mapping approach (129), guides for development of complex interventions from the UK Medical 

Research Council (130) and the RE-AIM-method (131, 132).  

3.1 Study area, settings and population 
The study is anchored in the settings of CHNs in the municipalities of the Child Health Database, 

CHD, (121) and conducted among the municiplalities who have implemented the basic PUF-

programme in 2018-2019 (128) and 2020. The study municipalities are overall representative of the 

municipalities in the Child Health Database and the Danish population regarding key background 

characteristics (133). 
  
Anticipated number of participants 

At October 1, 2020, a total of sixteen municipalities have consented participation, and we expect 

that all of them will complete participation in the study. These 16 municipalities have in total about 

~7,760 births/ year (134); and with a recruitment period of 16 months (1.3 2021-30.6 2022) 

estimated 10,350 infants will reach 9-10 months in the study period. Based on data from the Child 

Health Database (135), we expect that about 88% of the children born in the study municipalities 
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will receive home visits at age 9-10 months and screened by the PUF-assessment (~9,100). In this 

study, we have to exclude children with severe mental or physical disabilities, and children whose 

parents have major problems in speaking or understanding Danish or English, in total estimated 4-5 

% of the population, which in total leaves estimated (~8,650) children to be eligible for 

participation. Based on previous research (27, 121, 124, 125, 128), we estimate that about 16 % of 

them (~1,384) will have three or more (≥3) problems which index major cognitive, emotional or 

behavioral problems, and the parents of these infants will be invited to participate in the study. 

Assuming a recruitment rate of 80% as estimated from previous work, we anticipate that a total of 

~1,107 parent-child dyads will be enrolled, and of them, we estimate that ~775 70%) will be 

available for full follow-up at 24 months. 

3.2 Design 
We have chosen the stepped wedge cluster randomized design (136-138) mainly for two reasons. 

First, it is more feasible to randomize at the municipality level as compared to the level of the 

individual child or CHN. An RCTs based on randomization of the individual child or nurse would 

be associated with more logistical demand on the individual municipality or nurse as compared to 

the stepped wedge design as they would be having both the intervention and the control condition 

running simultaneously. For practical reasons, all municipalities cannot be trained at the same time 

but have to be split into three groups, and with the stepped wedge design we utilize this and 

randomly allocate the 16 particiapting municipalities to the time at which their health nurses have 

been trained and start offering the intervention to families. Also, with the SWD spill over is reduced 

by the randomization of clusters as compared to individual randomization. Second, in the stepped 

wedge design, interventions are introduced in a stepwise manner to all participating clusters 

(municipalities in this case) which encourages participation for those who would otherwise have 

been randomized to the control condition. Initial feedback from our interactions with the 

municipalities reveals that their motivation is strongly associated with being able to offer the 

intervention, as many municipalities prioritize early intervention highly. Also, with the stepped 

wedge design control families are recruited in the early phases of the trial, which enhances the 

recruiting of a control group with the level of usual care offered at the beginning of the trial. In the 

control period no participants receive intervention and sequential random crossover to the 

intervention cannot be reversed (139).  

An important advantage of the stepped wedge design is that families only need to consent to 

participate in a research study and not to be randomized. In our experience this makes a big 



INFANT HEALTH    
 

October 2020 

- 13 - 

difference not only to the families, but also the front personnel who are recruiting the families. With 

a longer recruitment period and higher expected acceptance rates, the stepped wedge design will 

result in a larger sample size and less frustration about recruitment among the CHNs who find it 

very hard to deliver standard care to families, when they have introduced an intervention they 

believe is superior. Thus, we believe that the stepped wedge design is associated with the least 

dropout. 

On a practical level, the 16 participating municipalities will be randomly distributed into three 

clusters (6+5+5), and clusters will be randomized to initiate intervention at three different time 

points, according to the stepped-wedge design (Figure 1) (Detailed overview of the design, see 

Appendix 1). 

 

Figure 1. Study flow diagram 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

According to the randomization of municipalities, all children assessed to have ≥3 problems will 

function as controls and receive care as usual from Step 0 until the municipalities initiate the 

intervention in Step 1- 3, respectively. 

 

 

Invited for participation: 20 municipalities 

4 municipalities declined 
 

Randomization and screening (16 municipalities) 

Cluster I 
Intervention: 6 municipalities 
Children with ≥3 PUF 
problems (N=500) 

Cluster II 
Intervention: 5 municipalities 
Children with 
≥3 PUF problems (N= 440) 

Cluster III 
Intervention: 5 municipalities 
Children with ≥3 PUF 
problems (N= 440) 

Step 0 (1/3/21-30/6/21) 
Intervention: 0 municipalities 
Control: 16 municipalities 

Step 3 (1/3/22-30/6/22) 
Intervention: 16 municipalities 
Controls: 0 municipalities 

Step 2 (1/11/21-28/2/22) 
Intervention: 11 municipalities 
Controls: 5 municipalities 

Step 1 (1/7/21-31/10/21) 
Intervention: 6 municipalities 
Controls: 10 municipalities 
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Recruitment of municipalities, children and parents 

All municipalities that have implemented the basic PUF-programme are invited, and the leading 

CHNs from the becoming study municipalities are invited as key stakeholders to join the study 

planning group.  

In the participating municipalities, the parents of children becoming 9-10 months in the study 

period are informed about the project by the CHNs, and via written folders and information on the 

study home page (https://www.sdu.dk/da/sif). At the the scheduled home visit at child age 9-10 

months, the CHNs complete PUF-assessment and offer the parents feedback in accordance with the 

basic PUF-programme and the existing routines. All parents of children who have been assessed to 

have three or more problems are offered extended service. In the control phase of the study, the 

extended service comprises treatment as usual, in which the CHN does as she is used to according 

to existing municipality services. In the intervention phase, the CHN offers the parents the PUF-

VIPP intervention. The CHN informs the parents about the details in the Infant Health project, and 

if parents agree to participate, they are invited by e-post and sms. 

Parents make their final agreement for participation by answering the web-based questionnaires at 

the study web-site.  

 

Parents who have difficulties in completing the questionnaires are offered assistance from the CHN. 

 

Participating parents join a lottery with gift certificate of about 40 euro. 

Figure 2. The Work Packages (WP) of the project 

https://www.sdu.dk/da/sif
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3.3 Measurements 
Social and emotional development at ages 9-10, 18 and 24 months  

The Ages and Stages Questionnaire, Social-Emotional 2,  ASQ SE2  (version for children aged 1 to 

60 months) (140) is used to measure the child’s self regulation, compliance, communication and 

adaptive functioning. It comprises 19 to 33 items rated by parents and includes a box parents in 

which parents may check if the behavior is a concern for them. The ASQ:SE2 is well-validated and 

the most commonly used measure of young children’s sociol and emotional development, 

internationally as well as in Denmark (141-143).  

 

Mental health problems at ages 18 months 

The Child Behaviour Checklist, CBCL-version for children aged 1 ½ -5 years answered by parents  

(144) is used to measure problems of eating, sleep, emotional problems, behavioural problems and 

problems of hyperactivity, concentration, communication, language and social interaction (41, 45-

47). The CBCL 1 ½ -5 years comprises 99 items, including problems of overeating and problems of  

dysregulation (145). CBCL is predictive of persistent emotional and behavioural dysregulation, 

including overt symptoms of ADHD (146, 147). It is one of the internationally most used and 

validated psychometric tools (148), and the version for children aged 1 ½ -5 years has been used in 

several population based studies in Denmark (13, 125).  

 

Mental health problems at ages 24 months 

The Strenghts and Difficulties Questionnaire, SDQ answered by parents (149) (www.sdqinfo) is 

used at ages 24 months in order to use this very short (25-items) and feasible measure both at age 

24 months and at the planned follow-up at older ages. SDQ is highly predictive of persistent child 

mental health problems and suitable for the prospective investigation of mental health from ages 24 

months and onwards (149, 150). SDQ  has been validated for use in children down to the age of 2 

years (151, 152), and used in epidemiological research worldwide (152), also in Danish 

populations, with Danish norms being available (34, 153) (www.sdq.dk).     

 

Weight and height measures at ages 9-10 months and 24 months 

Weight and lengths are measured by CHNs at four home visits between ages 0-10 months using a 

hand-hold beam scale (In Danish Bismervægt) or a hand-hold hanging scale (In Danish 

babyvægt/hængevægt) and a tape measure, as described in the Danish National guidelines (97).  

http://www.sdqinfo/
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At age 24 months, no official guidelines are available for measurements of weight and height, and 

for this assessment, the measurements will be standardized as far as possible by providing the 

CHNs with uniform equipment for transportable scales and height carts and guidelines on how to 

perform the measurements.  
 

Eating behaviour at ages 12, 18 and 24 months  

Video-recordings of mealtimes at child ages 12 and 24 months are used to examine the child’s 

eating behaviour, the parents feeding behaviour, and the parent-child interaction with regard to 

parental sensitivity, intrusiveness and limit setting, regarding the child’ involvement, withdrawal 

and compliance and concerning the overall dyadic reciprocity during a meal. 

At 18 months parents answers questions on eating behaviour as part of the CBCL 1 ½ -5. At 24 

months parents answer a short questionnaire on the childs eating behaviour, including questions on 

appetite and overeating. 
 
Parenting and parental stress and family impairment at child age 9-10, 18 and 24 months  

The Mother and Baby Interaction Scale, MABISC (at 9-10 months) (154, 155); the Being a Mother, 

BaM13 (at 18 and 24 months) (156); the Parental Stress Scale, PSS, (157, 158); and the WHO-5 

well-being index, WHO-5 (159, 160); all well validated, internationally and in Danish public health 

settings (95, 141).  

Sensitive parenting will be examined from observer-ratings of video-recording of parent-infant 

interaction at age 18 months and 24 months using the Child Interaction Behavior (CIB) system 

(161) to assess the parent-child relationship (162). The CIB system contains 22 parent behavior 

codes, 16 child behavior codes, and five dyadic codes which can be aggregated into the following 

composites: sensitivity, intrusiveness, limit setting, involvement, withdrawal, compliance, dyadic 

reciprocity, and dyadic negative states. The CIB system has been validated in normative as well as 

high-risk populations, and shows stability over time, predictive validity and adequate psychometric 

properties (161, 163-166).  

Coders will be trained to intercoder reliability ICC > .65, Pearson’s r > .70, and regular meetings 

and checks will be organized to prevent coder drift.  
 

Child physical health and the social-economic conditions of the family  

Data on pregnancy, birth, perinatal factors and physical and mental health problems diagnosed at 

hospital are obtained from the Medical birth registry and Danish patient registries (133, 167). 
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Information on ethnicity, parental age, family structure, parents’ education, and family economic 

position are obtained from Danish population registries (133, 167).  Information on mental health 

problems in parents and parent-child relation problems recorded by CHNs at home visits between 

the child’s birth and age 6 months are obtained from the Child Health Database (118-121).  

 

3.4 Project planning and management (WP 1) 
The project is an extension of our previous work in the study municipalities, and we have 

previously evaluated the organizational capacity and the structure and content of CHNs’ home 

visits, including descriptions of themes covered in the existing routines at home visits, such as child 

development and nutrition. 

It is a core feature of this project that we use the settings and the best practices of the CHNs as the 

starting point to develop the specified PUF-VIPP intervention. In line with the Intervention 

Mapping approach, the first phase of the study includes the establishing of a participatory planning 

group comprising the principal investigators and the leading CHNs. Furthermore, CHNs from each 

participating municipality will join the project planning, and will be trained in the original VIPP 

method (99), from which the PUF-VIPP will be developed. These CHNs function as municipality 

stakeholders; they facilitate the municipality supervision-groups to be established, and they function 

as the first generation of PUF-VIPP co-trainers and supervisors in the municipality. 

 

The participatory planning group are thus involved in the decisions of measurements in the efficacy 

study to be compleeted in WP 2 and pilot-tested in WP 2a.  
 

Our ongoing collaboration with the CHNs (121) and our previous research related to the 

implementation of the basic PUF-programme (121, 124, 128) has provided a thorough knowledge 

on local political priorities of child health prevention related to structure and resources for the 

CHNs’ visiting practice and administration, e.g. manpower, number of CHNs, and the 

administrative structure of CHNs daily work. Further, we have assessed the capacity of 

implementation and evaluated specific local challenges (e.g. high proportion of families of ethnic 

minorites or with low socioeconomic status) and local staff competences, interest and engagement, 

training, and management support.  

The informations already available from our close collaboration with managing and practising 

CHNs in the study municipalities is currently updated in WP 1, and they will be taken into account 



INFANT HEALTH    
 

October 2020 

- 18 - 

when developing the PUF-VIPP intervention, and in the strategies necessary to ensure fidelity and  

deliver valid results for the efficacy trial.  

Overall, the PUF-VIPP will be designed as an add-on to the basic PUF-programme for use in the 

CHNs’ ordinary routines between child age 9 and 14 months, taking into account the traditions and 

strategies of the particular municipality, and the recommendations from the National Board of 

Health (97) that include guidelines regarding the prevention of overweight (120).  

Notably, the PUF-VIPP intervention will be embedded in the already existing need-based health 

visiting system, in which practice is already established and working well. As such our intervention 

could be viewed as further specialization or professionalization of the current health visiting 

practice. The thorough organizational capacity assessment already done will ensure that the PUF-

VIPP is relevant and applicable to the administrative and practical organization of the current home-

based health visiting system. 

3.5 Preparing the PUF-VIPP intervention (WP 2) 
The goal, scientific foundation and setting of the intervention 

The overall goal is to develop a targeted intervention that 1) adress infants of particular 

vulnerability regarding mental health problems and the development of overweight, and specifically 

target cognitive and regulatory problems, and which 2) can be delivered by CHNs, and 3) is feasible 

within the municipality child health surveillance.  

The intervention will be designed as an add-on to the basic PUF-programme (128), which includes 

a) a basic education of CHNs, b) the CHNs’ systematic evaluation of infants aged 9-10 month, c) 

their communication with parents about the infants needs, and d) the planning of support within 

exsting service-settings, all in accordance with the manualized guidelines of the basic PUF-

programme (168). According to these guidelines, the basic PUF programme builds on the existing 

municipality care to adress the needs the individual families and in particular the needs of families 

of socio-economic and psycho-social disadvantages.The primary focus of the PUF-VIPP 

intervention is to educate CHNs in promoting sensitive parenting, and the PUF-VIPP will be 

developed to fullfil the following demands: 

1) address infants with major vulnerabilities regarding mental health problems and healthy weight 

development indexed as three or more problems of cognitive and regulatory functioning at the PUF 

assessment at age 9-10 months (children with two or less problems receive care as usual including 

the basic PUF-programme),  
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 2) be acceptable for parents, taking into account challenges experienced by families of immigrants, 

young parents and parents with limited cognitive, mental and social ressources, 

3) not stress the participating children or families, 

4) be sustainable and integrated into the existing structure of CHNs’ home visiting programme and 

education,  

5) adhere to the official guidelines within the CHNs’ practice, 

6) be acceptable and appropriate for the CHN, who will be the main responsible professional for the 

implementation and delivery of the intervention. 
 

Parenting as a core ingredient of intervention to promote healthy development in early childhood 

The VIPP is basically a highly structured intervention to promote parents observational skills and 

capacity to empathize with the child (169). The intervention is delivered at home, by health 

professionals and across six to seven sessions of about one hour. Each session is standardized and 

includes education of the parents on topics covering infant and toddler development, using video 

recordings and feedback to promote parents’ sensitive responsiveness and sensitive discipline (170).   

The VIPP is based on attachment theory and theories of social learning (171, 172). The method has 

been thoroughly validated as a cost-effective tool to promote parental sensitivity and child 

attacment in vulnerable infants (171, 172), and has been shown to be modifiable to various areas of 

infant mental health (170) e.g regulatory problems (173); feeding and eating problems (170), and 

behavioural problems (174); and it has shown to be feasible in various cultural settings and 

populations, e.g. families of ethnic minorities, and families of limited cognitive or psycho-social 

ressorces (175), and mothers with eating problems (101, 102). Meta-analyses of RCT studies of 

VIPP show a substantial combined effect size for increased caregiver sensitivity, and a robust 

combined effect size for improved child outcomes (99). Importantly, being short and with a clear 

behavioural focus, VIPP has shown to be more effective compared to longer lasting programmes 

(100). 

The VIPP has been developed in the Netherlands, in populations comparable to the Danish and the 

fidelity has been documented in community settings, and also in families of socio-economic and 

psycho-social disadvantages, e.g families of immigrants, young parents and parents with limited 

cognitive, mental and social ressources (176). 

Adapting the VIPP to the PUF-programme to address infant vulnerabilities within the settings of 

community health nurses   
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The VIPP method does not systematically adress the full range of infancy vulnerabilities regarding 

mental health and healthy weight, and the measure has not been tested in settings like the Danish 

CHNs. Still, we consider the VIPP method to be an obvious starting point for the development of 

the focused intervention in Danish municipality settings.  Firstly, because VIPP is short, effective 

and highly feasible in populations which are comparable to the Danish. Secondly, because it has 

shown effectiveness regarding intervention towards a range of infant problems and parental 

vulnerabilities as e.g. families of ethnic minorities, socio-economic adversity, and parental mental 

health vulnerabilities including parental eating problems. Accordingly, we collaborate with the the 

VIPP Institute and the PI of the VIPP research professor Marian Bakermans-Kranenburg to adapt 

the VIPP to the PUF-programme. 

The PUF-VIPP intervention is planned to be of a duration and frequency like the core VIPP 

methods (170), comprising a package of six to seven sessions of approximately 60 minutes.  

Moreover, the PUF-VIPP will build on actual practices in the Danish home-visiting programme, 

and experiences from the pilot-testing of the PUF-programme (97, 128).  
 

Education of community health nurses  

The core essence of the PUF-VIPP intervention is the CHNs’ supporting and training the parents. 

The education builds on the education in the PUF-programme, which covers baseline knowledge for 

CHNs regarding infants’ health, development and vulnerabilities (168). The active ingredient in the 

PUF-VIPP is the CHN’s training and supervision in the VIPP based video-feedback approach to 

promote parents’ knowledge and understanding of age related behaviour and reactions. Specifically, 

the CHNs are trained and supervised to adress the promotion of parents’sensitivity and sensitive 

responsiveness regarding the cognitive and regulatory difficulties identified in the child.  

Initially, a group of CHNs are educated in the orginal VIPP method to enable them to contribute to 

the adaptation of the VIPP into the PUF-VIPP intervention. Further, these CHNs participate in the 

pilot testing of the PUF-VIPP, and they function as co-trainers and supervisors of the next 

generation of CHNs educated in the PUF-VIPP during the project period. 

We estimate that 50 CHNs will be educated in the project period based on an estimated inclusion of 

16 study municipalities with a total of about 1,400 infants aged 9-10 months reaching the inclusion 

criterias of ≥3 PUF problems and a need of minimum two CHNs educated in the PUF-VIPP method 

per municipality.  
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Development of intervention components 

The specific tools and activities of the intervention will be developed in a participatory planning 

group and in dialogue with the Project Steering Group.  

Educational experts, graphic- and web-designers, videographers and writers will be consulted to 

develop the web-platform and extended scripts, plans, visual and written outlines (booklets, 

leaflets/handouts/newsletters) and video demos (visual presentation of information, skills training 

and case situations).  

Focus discussions involve CHNs from the study area and parents, recruited by local CHNs (WP4).  

 

3.6 The pilot study (WP 2a) 
The aim of the pilot study is to a) evaluate the face validity and feasibility of the PUF-VIPP 

intervention developed in WP2 and b) assess face validity and feasibility of baseline and outcome 

measurements. A core aim of the pilotstudy is the comphrensive evaluation of 1) the recruitment 

procedures, 2) the feasibility and effectiveness of the CHNs education and training, 3) the feasibility 

of the PUF-VIPP intervention within the existing routines of CHNs 4) the parents’ motivation, 

compliance and acceptence of the intervention, 5) the function of the web-platform, and 6) the 

practical procedures. Further, we will 7) evaluate the measures of the efficacy study (WP3), adjust 

the process evaluation (WP4), and to evaluate 8) the overall study frame, the particular delivery 

tools, and to assess the overall feasibility of the primary, intermedate and secondary measures 

planned to be used. 
 

Methods: The pilot study will be conducted in two strategically sampled municipalities of at least 

500 births a year with estimated 6-10 CHNs and takes into account diversities regarding 

background population and municipality ressources. To evaluate the feasibility of the PUF-VIPP 

intervention, the acceptability and usefullness of the web-based questionnaires, web-platform 

(RedCap, e-box delivery and dunning procedures) and the needs of assistance to the parents of 

limited cognitive or psycho-social ressources, the strategic sample includes high as well as low-

ressource families, families of different ethnic and cultural backgrounds, and in particular families 

of disadvantaged psycho-social conditions. 
 

Procedures: The practical procedures are elaborated by the Participatory Planning Group and tested 

in the two pilot study municipalities. 
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Parents of infants going to be assessed at age 9-10 months according to existing routines are invited 

for participation 2-4 weeks prior to the homevisit at age 9-10 months. Parents of infants becoming 

18 and 24 months during the study period are invited for participation in the testing of intermediate 

and outcome measures at these ages, including the measurement of weight and height at an extra 

home visit at child age 24 months. 
 

The PUF-VIPP intervention is offered to infants with ≥3 problems at the PUF assessment at age 9-

10 months, and across a 3 month period. Baseline, intermediate and outcome measures are obtained  

via webbased questionnaires to parents of children aged 9-10 months, 18 months and 24 months 

respectively. Home visits at child age 9-10 months and 24 months include the CHN’s assessments 

of the child’s height and weight. Moreover the CHNs offer help to the parents to fill in 

questionnaires, if needed. 
 

Estimated 2-4 infants per CHNs will have ≥3 problems at the PUF assessment and therefore be 

offered intervention, of which estimated 2-3 of the families agree to participate, leaving a total of 4-

6 infant families to participate in the pilot-intervention and asked to fill out the parent 

questionnaires at child age 9-10 months. Further, four families per municipality, who have infants 

previously tested with the PUF-measure at ages 9-10 months and are invited for the pilottesting of 

web-questionnaires and practical procedures at ages 18 and 24 months.  

 

The feasibility of the PUF-VIPP intervention is evalutated as part of the overall Process evaluation 

(WP 4), which run in parallel to the preparing process (WP1), the intervention planning (WP2) and 

the present pilot-study and involves both CHNs and parents. The evaluation includes questionaires 

to CHNs regarding the adherence to the intervention e.g. the extent to which activities are possible 

to implement in accordance with the intervention designed. Further, the process evaluation 

comprises participant observations at home visits, focus group interviews with participating CHNs 

and with parents involved in the pilot-intervnetion (Detailed description of the Process evaluation 

(WP4), see section 3.7).    
 

Included in the pilot study is the assessement of the test-retest and interrater-reliability of the 

anthropometric measures at ages 9-10 and 24 months, and the coding of sensitive parenting at ages 

24 months.  
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Focus group interviews of CHNs will be undertaken to evaluate the feasibility and effectiveness of 

CHNs education and training, and to explore the recruitment procedures, the function of the web-

platform, the feasibility of the practical procedures related to the specified intervention and to the 

follow-up assessment, including the parents need of CHN’s assistance to fill out the questionnaires. 

Also, the CHNs’ experiences in using the specified intervention will be explored.  
 

Semi-structured interviews of parents of infants with ≥3 problems will explore the parents’ 

experiences of the recruitment procedures and the web-based questionnaires. Both mothers and 

fathers are invited, and we will evaluate the particular needs in families of different social and 

cultural-ethnic composition, and to what extent parents of limited cognitive or psycho-social 

ressources need particular support.   
 

Specifically, we will explore the parents’ experiences regarding recruitment, information, and 

communication about the PUF-VIPP- intervention; and the parents’ evaluation of the frame, setting 

and content of the intervention. 
 

Data analyses and results: We will assess face validity, feasibility and reliability of core measures 

of the main study, and use the results from the pilot study to decide the further progress of the 

study, including a stop-go decision or the continuing of WP3 and WP4. Should the pilot study 

suggest major problems of recruitment of municipalites and/or families, it will be considered 

whether a full trail is feasible, or whether minor needs of adjustment have to be implemented in the 

final study set. 

 

3.7 The efficacy study (WP 3) 
The efficacy of the PUF-VIPP intervention is measured as a significant reduction in mental health 

problems (WP 3a) and BMI-z scores at age 24 months (WP 3b) among infants who have received 

the PUF-VIPP intervention, compared to control infants, who have received care as usual.   
 
Outcomes 

The primary child outcome is child mental health at age 24 months measured by the Ages and 

Stages Questionnaire, Social-Emotional 2,  ASQ-SE2  (140) and the Strenghts and Difficulties 

Questionnaire, SDQ  (149). 
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The secondary outcomes measured at child age 24 months include BMI z-scores measured by  

CHNs at home visits, and parental well-being, parental stress, and parents’ experiences of family 

impairment measured by the Being a Mother questionnaire, BaM1 (156); the Parental Stress Scale, 

PSS, (157, 158); and the WHO-5 well-being index, WHO-5 (159, 160). 

Measures of eating behaviour at 24 months include items in the ASQ-SE, specific questions on the 

childs eating behaviour at 24 months and ratings of child involvement, withdrawal and compliance 

during a meal, as well as the parent’s feeding behaviour, sensitivity, intrusiveness and limit setting, 

and the overall parent-child interaction and dyadic reciprocity based on video-recordings of two 

mealtimes at child age 24 months. 

 

Intermediate outcomes measured at child age 18 months include child mental health and 

development measured by the the Ages and Stages Questionnaire, Social-Emotional 2,  ASQ-SE2 

(140) and the Child Behaviour Checklist, CBCL-version for children aged 1 ½ -5 years (144), 

which includes information on regulatory problems of eating, sleep, emotions, behavioural and 

cognitive functions (41, 45-47).  

The iintermediate outcomes at age 18 months include measures of sensitive parenting, the Mother 

and Baby Interaction Scale, MABISC (at 9-10 months) (154, 155); and measures of parents’ well-

being and feeling of competence and relatedness, and parents’ experiences of stress, the Parental 

Stress Scale, PSS, (157, 158) and the WHO-5 well-being index, WHO-5 (159, 160). 
  
 

WP 3a: The efficacy of on the child’ mental health  

The efficacy of the PUF-VIPP intervention is measured as differences in cognitive and regulatory 

problems between infants receiving the PUF-VIPP intervention compared to infants receiving care 

as usual. As potential predictors of effect, we include the CHN’s evaluation of infant development 

and socio-emotional and regulatory functions at ages 2-4 weeks, and 2-3 and 4-6 months. 

Moreover, the ASQ:SE2 answered by parents will be used to measure socio-emotional development 

at age 9-10 months.  

The effect of the intervention will be investigated in relation to early developmental and regulatory 

vulnerabilities (from birth to ages 6 months); and the influences of gender, perinatal adversities, 

parent-child relational problems will be explored, as well as in addition to parental age, ethnicity 

parents’ educational level, household income, marital status, and parents’ mental health problems. 
 

WP 3b: Weight development  
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The effects of the PUF-VIPP intervention on weight development is measured as differences in 

BMI z-scores among children with cognitive and regulatory problems at age 9-10 months who 

receive the PUF-VIPP intervention compared to infants who receive care as usual, CAU. We will 

adjust for BMI z-score at birth (177, 178), and specifically, we will examine the role of pre-and 

postnatal risk factors for childhood overweight on BMI z-score at age 24 months (179, 180).  

Weight trajectories from birth to age 9-10 months will be analyzed, we will examine the influences 

of early feeding, eating, sleep and overall regulatory problems between ages 2 and 6 months as 

evaluated by CHN’s at home visits ages 2-4 weeks, 2-3 and 4-6 months. These evaluations are 

based on the CHNs overall conclusion about the infants’ feeding/eating/ sleep or crying and rated 

by the CHNs as being of concern or not (121).  

 

We will examine the role of ethnicity, socioeconomic position of the parents and parental mental 

health problems informed from National registries or recorded by CHNs at home visits between 

ages 0 and 6 months. Specifically, we will explore whether trajectories of feeding and eating 

behavior and of dysregulation (eating, sleep and emotional expression) measured between 2 and 9 

months (43) and 18 and 24 months will be modified by the intervention, and to what degree eating 

behavior and dysregulation influences the BMI-z scores at ages 24 months. Also, we will 

investigate the influences of parental experienced stress and parent-child relational problems at ages 

9 month and 18 months on BMI z scores at age 24 months. 

 

3.8 Proces evaluation- What works for the vulnerable families? (WP 4) 
The aims of the process evaluation is 1) to document the development of the PUF-VIPP 

intervention, and 2) to explore and analyse the implementation process to obtain knowledge about 

activities and effects, and to extend the understanding of the relationship between the intervention 

and the outcome (181). We will evaluate whether the intervention is implemented as intended 

(fidelity), and whether and to what degree it has reached all families within the intended target 

group and across various risk groups (reach), and with a specific focus on families of psycho-social 

disadvantage. Also, we will assess the acceptability of the intervention among CHNs and parents, 

and their appreciation of and satisfaction with the intervention programme, to get a deeper 

undertanding of how, why and for whom the intervention was effective or not (182).   

Data collection and analysis will run in parallel to the preparing process (WP1), the intervention 

planning (WP2), the pilot study (WP 2a), and the efficacy study (WP3), and includes  
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questionnaires and interviews of the CHNs, parents and stakeholders to explore the fidelity and 

reach of the intervention. 

Ad 1) The process of intervention development and pilot testing (WP2 and 2a) involves both CHNs 

and parents. We will, therefore, collect qualitative data on the process by participant observations at 

home visits (183), focus groups interviews (184) with participating CHNs and with parents of 

different socio-cultural background. Also, we will conduct individual, semistructured interviews 

(185) with the involved parents, and fathers and mothers will be interviewed separately to explore 

potential differences in experiences and needs.   

Ad) 2 The process evaluation will combine quantitative and qualitative methodologies. 

Datacollection and analysis run in parallel to the preparing process and evaluation, WP1,WP2, WP3 

and WP4, and will be based on questionnaires and interviews of the CHNs, parents and 

stakeholders in the study area concerning the implementation of the study e.g. the fidelity and reach 

of the intervention. 

Fidelity 
In order to gain a comprehensive picture of the implementation of the intervention, we will measure 

implementation by multiple aspects of implementation fidelity; such ass structural aspects, 

adherence to the intervention and dosage of implementation. Also we will explore procedural 

aspects, such as quality of delivery and participant responsiveness (181, 186). 

The measurement of fidelity of the intervention implemtation will include information on the 

variability allowed in the different municipalities, and among CHNs, as based on the child and the 

family. In particular, we will evaluate whether the PUF-VIPP intervention has reached all families 

across various risk groups, and assess the particular needs and experiences among families of high 

vulnerability and low socio-economic position.  

Quantitative data relating to the administration and delivery of the CHN’s educational and training 

courses include recordings of the adaptation of programme skills and self-monitoring checklists for 

each intervention session. In order to reflect the implementation fidelity and impact of 

implementation on mental health problems and weight all main components of the PUF-VIPP 

intervention will be addressed according to the guidelines elaborated in the pilot-study (WP2)  e.g. 

specified videotape during daily situations at homevisits; themes of the program delivered for each 

session and successively elaborated during the intervention period according to the guidelines; the 
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CHNs’ use of the manualised instruction for feed-back to the parent according to each theme of the 

program; delivery of written material on sensitive parenting and sensitive responding in daily 

situations about e.g. eating and feeding (169). Questionnaire surveys will be set up to collect 

information on contextual factors including competing health promotion activities targeting families 

with infants. 

Qualitative data will be collected to inform the intervention processes and to explore the translation 

of the CHNs’ intervention skills into practice and these data will be used investigate how parents  

experience and respond to the intervention. Data will be collected using focus groups with CHNs, 

and individuel interviews with participating parents. We will conduct participant observations at a 

selected number of home visits at different times throughout the study, to collect data on the 

learning, uptake, use of the programme in the home visit, and to explore the maintainance of the 

tecniques. Semi-structured interviews with parents will be used to explore both their acceptability of 

the intervention, and hopes and priorities for change in relation to the intervention provided. 

At the municipal level, individual and focus group interviews will be conducted to further 

investigate barriers at the organisational level.  

Questionnaire surveys will be set up to collect information on contextual factors including 

competing health promotion activities targeting families with infants (187). The evaluation includes 

telephone interviews with heads of health departments, health administrators, health planners, and 

managing CHNs, to collect data on differential use of CHNs’ services, the attribution to the CHNs 

being trained, and the perception of the settings of the intervention among other available sources of 

support. 

Interview guides will be developed for both the focus groups and the semi-structured individual 

interviews. Interviews will be audiorecorded and transcribed verbatim and anonymised (187). 

 

3.9     Health economic evaluation 
Health economic expertise will be consulted to plan the evaluation of the cost-effectiveness of the 

PUFF-VIPP intervention, including data from Danish national registers and data on service use 

from the Child Health Database. 
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4 Data analysis 
4.1 Analyses of qualitative data  
The empirical material (i.e. transcriptions of interviews and field notes) will be analysed following 

general principles for qualitative data analysis (188, 189). We will perform a systematic coding 

approach to identify important themes across the empirical material. We will read through and code 

the material in order to group the codes and categories into overall themes. Recurrent topics will be 

identified, compared and categorised. The analytical process will be inspired from ‘collaborative 

data analysis’ (190), through which different perspectives are brought to bear on the analysis and 

interpretation of the data. The analysis and interpretation of results will be brought into dialogue 

with the existing research on the research topic. 

Summary and illustrative data relevant to the aims of the quantitative and qualitative research for 

each phase in the different WPs will be available, to facilitate further interpretation and discussion 

of which processes worked well or not so well within the study. 

Thematic analyses of interview and focus group data will be driven by the research question and 

allow for more inductive analysis whereby emergent themes are also identified (188).  

4.2 Statistical analyses  
Comparisons between the children and parents receiving care as usual (CAU) and children and 

parents receiving the PUF-VIPP intervention will use the intention to treat principle, where the 

randomized children are analyzed according to their CAU/ intervention status. Random effects 

linear regression models will be fitted to compare means for continuous outcomes (including the 

primary outcome measured as the SDQ total difficulties score) and random logistic regression will 

be fitted to compare binary outcomes (e.g. border line/abnormal versus normal SDQ score) between 

CAU and children receiving PUF-VIPP intervention, allowing for the correlation between outcomes 

of children from the same municipality. Prognostic factors identified from the literature á priori will 

be included in analyses. Examples include parents’ education, employment status, household 

income, and marital status (all obtained from national registers) (185-187); at the child level, sex, 

birth parameters, BMI z-scores from birth to age 9 months, regulatory problems from ages 2-9 

months, and ASQ:SE2 score at 9-10 months; family parameters including parents age, educational 

level, ethnicity, and parental mental health problems; and at the municipality level, e.g. level of 

social disadvantage. Tests of interaction is conducted for each outcome to investigate whether the 

intervention effect differs across the three waves of inclusion. 
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Interaction terms will be included to explore possible differences in intervention effect (on the 

primary outcome SDQ score only) between gender, pre-defined subgroups based on BMI z-scores 

0-9 months, low versus high scores of regulatory problems 2-9 months (0-2 problems versus ≥3 

problems of eating, sleep or emotional dysregulation); low versus high baseline ASQ:SE2 scores 

and parental characteristics. Also, additional analyses of effect modification will further explore the 

effect by different population groups (socio-economic position, family structure and migration 

status).  

We will use path analysis to explore whether the effect of the intervention on BMI z-score at age 18 

and 24 months are mediated through the above-mentioned risk factors for childhood overweight. 

Using path analysis, we can assess the direct effect of the intervention, corresponding to the 

proportion not mediated through risk factors for child overweight, and the indirect effects of the 

intervention, corresponding to the proportion mediated through selected risk factors for childhood 

overweight. The total effect is the sum of the direct and indirect effects. 

 

Power calculation 

We expect that the mean SDQ score in children with ≥3 problems are 13 (153) and that it will be 

reduced by the intervention to 11 (150). Further, we expect that the standard deviation of SDQ is 8 

(www.sdqinfo.org/DK). Uncorrected for clustering and repeated measurements, a sample size of 

790 children would be required to detect this effect (power of 80% and significance level of 0.05). 

The intra-cluster correlation coefficient (ICC) for SDQ is anticipated to be no higher than 0.05. 

Taking the design effect of the stepped wedge design into account, a sample size of 690 is required 

to detect the anticipated effect, as the stepped wedge designs could reduce the required sample size 

in cluster randomized trials (138). As we expect that it will be possible to enroll and obtain full 

follow-up on about 775 children, the power in the study allows for testing moderator effects. 

 

5 Ethics 
The study is approved by the Research Ethics Committee of the University of Southern Denmark , 

case nr. 20/61404; and registered and approved by the University of Southern Denmark in 

accordance with the Data Protection Regulation and the General Data Protection Regulation 

(GDPR) (EU) 2016/679; Notification number: 11.090. 

The parents are informed that their participation is fully voluntary, and that families who do not 

wish to participate, receive care as usual. It is underscored that at any stage of the project, the 

http://www.sdqinfo.org/DK
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parents can withdraw their participation, and then receive care as usual. 

The study comprises a specified intervention as an add-on to existing services provided by CHNs in 

the study municipalities. The usual care of CHNs, which is well accepted and used by more than 

90% of the population, already involves assessment, counselling and information on sensitive issues 

related to challenges of the health and well-being of the child e.g. mental health and overweight. In 

this study, the CHNs use a more standardized and specified method to address the needs of the most 

vulnerable infants and their families, which more than 20% of the population is offered already 

within the existing routies. Video-feedback which is a core ingredient of the PUF-VIPP 

intervention, is already frequently used among Danish CHNs as a pedagogic way of communicating 

infants needs to the parents (191), and experiences show that the video-feedback approach is well 

accepted among parents, and regarded as a helpful supplement for the parents to understand the 

CHNs guidance (192). 

6 Timeline and economy 
The project was planned to be conducted from January 2020 through December 2024. Due to the 

COVID-19 situation, the first stages of the study have been delayed three months. 

(Detailed and updated timeline with milestones, see Appendix 2) 
 

The Infant Health project has October 2019 received 5.8 mill DKK from the Independent Research 

Fund Denmark, and May 2020, 20 mill DKK from the Novo Nordisk Foundation. 
 

7 The project organization 
The study is hosted at the National Institute of Public Health, NIPH, University of Southern 

Denmark, SDU, associated to the Center for Intervention Research and the Research group of Child 

and Adolescent Health (www.sdu.dk/da/sif) and led by Anne Mette Skovgaard (PI) and Janni 

Ammitzbøll (co-PI). The PI and co-PI will take responsibility for the daily transactions of the study 

activities, and the NIPH will provide support for the project including the Data Manager clerical 

support to the trial, organising all aspects of the postal questionnaires (mailing, tracking, and 

entering returned data using the study web-based data entry portal) and the web-page administrator 

maintaining the study web-page. 

 
Research group 

http://www.sdu.dk/
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Anne Mette Skovgaard, MD, DM SCI, Professor in Child Psychiatry, NIPH, SDU experienced in 

research in community-based studies of developmental epidemiology of mental health (WP 1-4).  

Janni Ammitzbøll, Health nurse, MPH, PhD, Researcher, NIPH, SDU, experienced in community 

health nursing, and research collaborations with CHNs (WP 1-3). 

Katrine Rich Madsen, MSc, PhD, Postdoc, NIPH, SDU experienced in process evaluation and 

social inequality (WP 4)  

Tine Tjørnhøj-Thomsen, MA, PhD, Professor in Anthropology, NIPH, SDU (WP 4) 

Janne Schurmann Tolstrup, MS, PhD, DM SCI, Professor in Epidemiology, NIPH, SDU (WP 3) 

Rodney Stephen Taylor, PhD, Professor in Health Services Research, University of Glasgow and 

Exeter, and adjunct Professor at NIPH, SDU. Main methodological research expertise in medical 

statistics and clinical trial design, in particular complex interventions and design of trials to inform 

reimbursement and health policy (WP 3). 

Else Marie Olsen, MD, PhD, Consultant child psychiatrists, Associate clinical professor in Child 

and Adolescent Psychiatry, Institute of Clinical Medicine, University of Copenhagen, and Centre of 

Clinical Research and Prevention, Capital Region, Denmark. Experienced in population-based 

research on mental health, eating and overweight among children (WP 3b).  

Maiken Pontoppidan, PhD, Senior Researcher, the Danish Center for Social Science Research, 

Health Department. Experienced in RCT studies of CHNs’ interventions in municipality settings 

(WP 2, WP 3).  

Marian Bakermans-Kranenburg, PhD, Professor, Clinical Child and Family Studies Vrije 

Universiteit, Amsterdam, The Netherlands. Leading international expert in the dynamics and 

efficiency of parent-based interventions to young children, and the developer of the VIPP method 

(WP 2). 

Trine Pagh Pedersen, Msc, PhD, Project Manager and research leader of the Child Health 

Database, NIPH, SDU (WP 2) 

Lotte Finseth Health Nurse, stud MPH, NIPH, SDU, experienced in community health nursing (WP 

2). 

Ida Voss, Msc, Research assistant, NIPH, SDU (WP 2-3) 

PhD Student A. Efficay study (WP 3) and Mental Health (WP 3a) 

PhD Student B. Efficacy study (WP 3) and Weight (WP 3b) 

PhD Student C. Process evaluation and Psycho-socially disadvantaged families (WP 4). 

Consultant health economic expert (WP 3) 
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Project Steering Group 
The study will be supervised by a Project Steering Group (PSG). The chair of this group will be 

Anne Mette Skovgaard and will consist of Janni Ammitzbøll, Katrine Rich Madsen, Else Marie 

Olsen, Maiken Pontoppidan, leading health nurse Helle Erstling Rasmussen, municipality of 

Roskilde, leading health nurse Ulla Dupont, municipality of Vejle, leading health nurse Lone 

Dahlstrøm, municipality of Høje-Tåstrup and Anna Paldam Folker, Head of NIPH research. The 

role of the PSG is to monitor and   support the progress of the study. The PSG will meet monthly 

for the first six months and every second month hereafter. 
 

Participatory Planning Group 
The chair of the Participatory Planning Group (PPG) will be Janni Ammitzbøll and will consist of 

Anne Mette Skovgaard, the PUF-VIPP health nurses and leading health nurses from all 

participating municipalities. The role of the PPG is to participate in the development of tools and 

intervention to strengthen the fidelity and acceptability among stakeholders and CHNs in the 

municipalities. The PGG will meet monthly from June 2020 to March 2021 hereafter among every 

fourth month until the end of the intervention. 
 

Trial and Data Steering Committee 
An independent Trial and Data Steering Committee (TDSC) will be convened. The chair of the 

committee will be Associate Professor PhD Pia Jeppesen, University of Copenhagen, further the 

committee will consist of Associate professor Sarah Fredsted-Villadsen, Department of Public 

Health, University of Copenhagen, Professor PhD Helle Terkildsen Maindal, Department of Public 

Health , Section for Health Promotion and Health Services Research, University of Aarhus;  

Associate professor PhD, Katrine Strandberg-Larsen, Department of Public Health, Section of 

Epidemiology, University of Copenhagen, Leading Health Nurse Ulla Dupont, Vejle, PI Anne Mette 

Skovgaard and co-PI Janni Ammitzbøll. The role of the TDSC is to provide the overall supervision 

of the trial and assess the progress of the trial, the safety of data, and the critical efficacy endpoints. 

Specifically, the TDSC monitors the progress of the trial and advises on scientific credibility, 

monitor the accumulating trial data and make recommendations to the TDSC as to whether the trial 

can continue or underline if there are any ethical or safety issues that may necessitate a modification 

to the protocol or closure of the trial, or if there is evidence of systematic recruitment or attrition 

bias. The TDSC ultimately carries the responsibility for deciding whether the trial need to be 
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stopped on grounds of efficacy or safety. The TSC will meet twice a year in the data collecting 

period and ad hoc. 

 

8 Publication strategy  
We will pre-register the study protocol, and expect to publish 10-12 scientific manuscripts, 

including the study design paper (1), papers on process evaluation (3), and papers on effect 

evaluation within the areas explored, mental health (3), weight (3) and psycho-social disadvantaged 

families (2) to be submitted to international peer-reviewed journals. Moreover, three PhD thesis will 

be produced. 

All publications follow the Vancouver declarations on authorship and comply with the SDU Open 

Science Policy including Open Access publishing of results.  

The results will be presented at international meetings and conferences, and presented to the public 

via the home pages of the institutes (www.sdu.dk/da/sif/forskning) and public medias. 
 

9 Perspectives 
The project’s scientific and potential societal perspectives and relevance.  

This project is the first to examine the mental health and weight outcome at 24 months of a focused 

intervention delivered at child age 9-12 months, addressing sensitive parenting of infants of 

cognitive and regulatory vulnerability. Future follow-up at age 36 and 60 months are planned to 

explore the long-term outcomes.  

The project is innovative in that it systematically targets regulatory and cognitive problems in 

infants from the general population, adressing vulnerability markers of mental health problems and 

overweight in infancy, and using methods to promote sensitive parenting, which are delivered by 

CHNs. Using an already well-established collaboration between the research group and CHNs as 

the frame, and including data from a well established municipality database, as well as information 

from Danish national registries in a randomized controlled design, the project will provide 

important knowledge on future effective, individually targeted and much needed public health 

interventions to address mental health problems and overweight in early childhood. 

  

http://www.sdu.dk/da/sif/forskning


INFANT HEALTH    
 

October 2020 

- 34 - 

10   References  
 
1. Chisholm D, Flisher AJ, Lund C, Patel V, Saxena S, Thornicroft G, et al. Scale up services for 
mental disorders: a call for action. Lancet (London, England). 2007;370(9594):1241-52. 
2. Erskine HE, Moffitt TE, Copeland WE, Costello EJ, Ferrari AJ, Patton G, et al. A heavy burden 
on young minds: the global burden of mental and substance use disorders in children and youth. 
Psychological medicine. 2015;45(7):1551-63. 
3. GBD 2015 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and 
national incidence, prevalence, and years lived with disability for 310 diseases and injuries, 1990-
2015: a systematic analysis for the Global Burden of Disease Study 2015. Lancet (London, 
England). 2016;388(10053):1545-602. 
4. Murray CJ, Lopez AD. Global mortality, disability, and the contribution of risk factors: Global 
Burden of Disease Study. Lancet. 1997;349(9063):1436-42. 
5. Patel V, Flisher AJ, Hetrick S, McGorry P. Mental health of young people: a global public-health 
challenge. Lancet. 2007;369(9569):1302-13. 
6. Anderson SE, Keim SA. Parent-Child Interaction, Self-Regulation, and Obesity Prevention in 
Early Childhood. Current obesity reports. 2016;5(2):192-200. 
7. Costello EJ, Foley DL, Angold A. 10-year research update review: the epidemiology of child and 
adolescent psychiatric disorders: II. Developmental epidemiology. Journal of the American 
Academy of Child and Adolescent Psychiatry. 2006;45(1):8-25. 
8. Swanson JD, Wadhwa PM. Developmental origins of child mental health disorders. Journal of 
child psychology and psychiatry, and allied disciplines. 2008;49(10):1009-19. 
9. Costello EJ, Egger H, Angold A. 10-year research update review: the epidemiology of child and 
adolescent psychiatric disorders: I. Methods and public health burden. Journal of the American 
Academy of Child and Adolescent Psychiatry. 2005;44(10):972-86. 
10. Ford T, Goodman R, Meltzer H. The British Child and Adolescent Mental Health Survey 1999: 
the prevalence of DSM-IV disorders. Journal of the American Academy of Child and Adolescent 
Psychiatry. 2003;42(10):1203-11. 
11. Petersen DJ, Bilenberg N, Hoerder K, Gillberg C. The population prevalence of child 
psychiatric disorders in Danish 8- to 9-year-old children. European child & adolescent psychiatry. 
2006;15(2):71-8. 
12. Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA. Annual research review: A meta-
analysis of the worldwide prevalence of mental disorders in children and adolescents. Journal of 
child psychology and psychiatry, and allied disciplines. 2015;56(3):345-65. 
13. Skovgaard AM, Houmann T, Christiansen E, Landorph S, Jørgensen T, Olsen EM, et al. The 
prevalence of mental health problems in children 1(1/2) years of age - the Copenhagen Child 
Cohort 2000. Journal of child psychology and psychiatry, and allied disciplines. 2007;48(1):62-70. 
14. Wichstrøm L, Berg-Nielsen TS, Angold A, Egger HL, Solheim E, Sveen TH. Prevalence of 
psychiatric disorders in preschoolers. Journal of child psychology and psychiatry, and allied 
disciplines. 2012;53(6):695-705. 
15. Elberling H, Linneberg A, Rask CU, Houman T, Goodman R, Mette Skovgaard A. Psychiatric 
disorders in Danish children aged 5-7 years: A general population study of prevalence and risk 
factors from the Copenhagen Child Cohort (CCC 2000). Nordic journal of psychiatry. 
2016;70(2):146-55. 
16. Ford T, Macdiarmid F, Russell AE, Racey D, Goodman R. The predictors of persistent DSM-IV 
disorders in 3-year follow-ups of the British Child and Adolescent Mental Health Surveys 1999 and 
2004. Psychological medicine. 2017;47(6):1126-37. 



INFANT HEALTH    
 

October 2020 

- 35 - 

17. Kessler RC, Avenevoli S, Costello EJ, Georgiades K, Green JG, Gruber MJ, et al. Prevalence, 
persistence, and sociodemographic correlates of DSM-IV disorders in the National Comorbidity 
Survey Replication Adolescent Supplement. Archives of general psychiatry. 2012;69(4):372-80. 
18. Brixval C, Johansen A, Rasmussen M, Due P. Overvægt blandt børn i Region Hovedstaden i 
perioden 2002-2004. Statens Institut for Folkesundhed, Syddansk Universitet; 2017. 
19. Svendsen M, Brixval C, Holstein B. Vægtstatus i første leveår og overvægt i 
indskolingsalderen. Statens Institut for Folkesundhed, Syddansk Universitet; 2013. 
20. Lobstein T, Baur L, Uauy R. Obesity in children and young people: a crisis in public health. 
Obesity reviews : an official journal of the International Association for the Study of Obesity. 
2004;5 Suppl 1:4-104. 
21. Morgen CS, Andersen PK, Mortensen LH, Howe LD, Rasmussen M, Due P, et al. 
Socioeconomic disparities in birth weight and body mass index during infancy through age 7 years: 
a study within the Danish National Birth Cohort. BMJ open. 2017;7(1):e011781. 
22. World Health Organization. WHO European Childhood Obesity Surveillance Initiative (COSI)  
[Available from: http://www.euro.who.int/en/health-topics/noncommunicable-
diseases/obesity/publications/2017/childhood-obesity-surveillance-initiative-cosi-data-collection-
procedures-2016] 
23. World Health Organization. Childhood overweight and obesity 2016 [Available from: 
http://www.who.int/dietphysicalactivity/childhood/en/] 
24. Aris IM, Bernard JY, Chen LW, Tint MT, Pang WW, Soh SE, et al. Modifiable risk factors in 
the first 1000 days for subsequent risk of childhood overweight in an Asian cohort: significance of 
parental overweight status. International journal of obesity (2005). 2018;42(1):44-51. 
25. Blake-Lamb TL, Locks LM, Perkins ME, Woo Baidal JA, Cheng ER, Taveras EM. 
Interventions for Childhood Obesity in the First 1,000 Days A Systematic Review. American 
journal of preventive medicine. 2016;50(6):780-9. 
26. Groach CL, McCall RB. Community Based Interventions and Services. In: Rutter M, Bishop D, 
Pine D, Scott S, Stevenson J, Taylor E, et al., editors. Rutter's Child and Adolescent Psychiatry. 5 
ed. Oxford: Blackwell Publishing; 2008. p. 971-87. 
27. Skovgaard AM. Mental health problems and psychopathology in infancy and early childhood. 
An epidemiological study. Danish medical bulletin. 2010;57(10):B4193. 
28. Arango C, Diaz-Caneja CM, McGorry PD, Rapoport J, Sommer IE, Vorstman JA, et al. 
Preventive strategies for mental health. The lancet Psychiatry. 2018;5(7):591-604. 
29. Costello EJ. Early Detection and Prevention of Mental Health Problems: Developmental 
Epidemiology and Systems of Support. Journal of clinical child and adolescent psychology : the 
official journal for the Society of Clinical Child and Adolescent Psychology, American 
Psychological Association, Division 53. 2016;45(6):710-7. 
30. Reilly JJ, Martin A, Hughes AR. Early-Life Obesity Prevention: Critique of Intervention Trials 
During the First One Thousand Days. Current obesity reports. 2017;6(2):127-33. 
31. Smith JD, St George SM, Prado G. Family-Centered Positive Behavior Support Interventions in 
Early Childhood To Prevent Obesity. Child development. 2017;88(2):427-35. 
32. Johnson MH, Gliga T, Jones E, Charman T. Annual research review: Infant development, 
autism, and ADHD--early pathways to emerging disorders. Journal of child psychology and 
psychiatry, and allied disciplines. 2015;56(3):228-47. 
33. Zeanah CH, Boris NW, Larrieu JA. Infant development and developmental risk: a review of the 
past 10 years. Journal of the American Academy of Child and Adolescent Psychiatry. 
1997;36(2):165-78. 
34. Elberling H, Linneberg A, Olsen EM, Houmann T, Rask CU, Goodman R, et al. Infancy 
predictors of hyperkinetic and pervasive developmental disorders at ages 5-7 years: results from the 



INFANT HEALTH    
 

October 2020 

- 36 - 

Copenhagen Child Cohort CCC2000. Journal of child psychology and psychiatry, and allied 
disciplines. 2014;55(12):1328-35. 
35. Ford T, Collishaw S, Meltzer H, Goodman R. A prospective study of childhood 
psychopathology: independent predictors of change over three years. Social psychiatry and 
psychiatric epidemiology. 2007;42(12):953-61. 
36. Rutter M, Kim-Cohen J, Maughan B. Continuities and discontinuities in psychopathology 
between childhood and adult life. Journal of child psychology and psychiatry, and allied disciplines. 
2006;47(3-4):276-95. 
37. Jaspers M, de Winter AF, Buitelaar JK, Verhulst FC, Reijneveld SA, Hartman CA. Early 
childhood assessments of community pediatric professionals predict autism spectrum and attention 
deficit hyperactivity problems. Journal of abnormal child psychology. 2013;41(1):71-80. 
38. Lemcke S, Parner ET, Bjerrum M, Thomsen PH, Lauritsen MB. Early development in children 
that are later diagnosed with disorders of attention and activity: a longitudinal study in the Danish 
National Birth Cohort. European child & adolescent psychiatry. 2016;25(10):1055-66. 
39. Shephard E, Bedford R, Milosavljevic B, Gliga T, Jones EJH, Pickles A, et al. Early 
developmental pathways to childhood symptoms of attention-deficit hyperactivity disorder, anxiety 
and autism spectrum disorder. Journal of child psychology and psychiatry, and allied disciplines. 
2019;60(9):963-74. 
40. Skovgaard AM, Olsen EM, Christiansen E, Houmann T, Landorph SL, Jørgensen T. Predictors 
(0-10 months) of psychopathology at age 11/2 years - a general population study in The 
Copenhagen Child Cohort CCC 2000. Journal of child psychology and psychiatry, and allied 
disciplines. 2008;49(5):553-62. 
41. Hemmi MH, Wolke D, Schneider S. Associations between problems with crying, sleeping 
and/or feeding in infancy and long-term behavioural outcomes in childhood: a meta-analysis. 
Archives of disease in childhood. 2011;96(7):622-9. 
42. Lemcke S, Parner ET, Bjerrum M, Thomsen PH, Lauritsen MB. Early regulation in children 
who are later diagnosed with autism sprectrum disorder. A longitudinal study within the Danish 
National Birth Cohort. Infant mental health journal. 2018;39(2):170-82. 
43. Olsen AL, Ammitzboll J, Olsen EM, Skovgaard AM. Problems of feeding, sleeping and 
excessive crying in infancy: a general population study. Archives of disease in childhood. 2019. 
44. Breeman LD, Jaekel J, Baumann N, Bartmann P, Bauml JG, Avram M, et al. Infant regulatory 
problems, parenting quality and childhood attention problems. Early human development. 
2018;124:11-6. 
45. Cook F, Giallo R, Hiscock H, Mensah F, Sanchez K, Reilly S. Infant Regulation and Child 
Mental Health Concerns: A Longitudinal Study. Pediatrics. 2019;143(3). 
46. Hyde R, O'Callaghan MJ, Bor W, Williams GM, Najman JM. Long-term outcomes of infant 
behavioral dysregulation. Pediatrics. 2012;130(5):e1243-51. 
47. Winsper C, Wolke D. Infant and toddler crying, sleeping and feeding problems and trajectories 
of dysregulated behavior across childhood. Journal of abnormal child psychology. 2014;42(5):831-
43. 
48. Groh AM, Fearon RMP, van IJzendoorn MH, Bakermans-Kranenburg MJ, Roisman GI. 
Attachment in the Early Life Course: Meta-Analytic Evidence for Its Role in Socioemotional 
Development. Child Development Perspectives. 2017;11(1):70-6. 
49. Loman MM, Gunnar MR. Early experience and the development of stress reactivity and 
regulation in children. Neuroscience and biobehavioral reviews. 2010;34(6):867-76. 
50. Boe T, Sivertsen B, Heiervang E, Goodman R, Lundervold AJ, Hysing M. Socioeconomic 
status and child mental health: the role of parental emotional well-being and parenting practices. 
Journal of abnormal child psychology. 2014;42(5):705-15. 



INFANT HEALTH    
 

October 2020 

- 37 - 

51. Laucht M, Esser G, Baving L, Gerhold M, Hoesch I, Ihle W, et al. Behavioral sequelae of 
perinatal insults and early family adversity at 8 years of age. Journal of the American Academy of 
Child and Adolescent Psychiatry. 2000;39(10):1229-37. 
52. Lucassen N, Kok R, Bakermans-Kranenburg MJ, Van Ijzendoorn MH, Jaddoe VW, Hofman A, 
et al. Executive functions in early childhood: the role of maternal and paternal parenting practices. 
The British journal of developmental psychology. 2015;33(4):489-505. 
53. Poustka L, Zohsel K, Blomeyer D, Jennen-Steinmetz C, Schmid B, Trautmann-Villalba P, et al. 
Interacting effects of maternal responsiveness, infant regulatory problems and dopamine D4 
receptor gene in the development of dysregulation during childhood: A longitudinal analysis. 
Journal of psychiatric research. 2015;70:83-90. 
54. Ryan R, O'Farrelly C, Ramchandani P. Parenting and child mental health. London journal of 
primary care. 2017;9(6):86-94. 
55. NCD Risk Factor Collaboration (NCD-RiskC). Worldwide trends in body-mass index, 
underweight, overweight, and obesity from 1975 to 2016: a pooled analysis of 2416 population-
based measurement studies in 128.9 million children, adolescents, and adults. Lancet. 
2017;390(10113):2627-42. 
56. Baird J, Fisher D, Lucas P, Kleijnen J, Roberts H, Law C. Being big or growing fast: systematic 
review of size and growth in infancy and later obesity. BMJ (Clinical research ed). 
2005;331(7522):929. 
57. Druet C, Stettler N, Sharp S, Simmons RK, Cooper C, Smith GD, et al. Prediction of childhood 
obesity by infancy weight gain: an individual-level meta-analysis. Paediatric and perinatal 
epidemiology. 2012;26(1):19-26. 
58. Ester WA, Jansen PW, Hoek HW, Verhulst FC, Jaddoe VW, Marques AH, et al. Fetal size and 
eating behaviour in childhood: a prospective cohort study. International journal of epidemiology. 
2019;48(1):124-33. 
59. Monteiro PO, Victora CG. Rapid growth in infancy and childhood and obesity in later life--a 
systematic review. Obesity reviews. 2005;6(2):143-54. 
60. Peneau S, Rouchaud A, Rolland-Cachera MF, Arnault N, Hercberg S, Castetbon K. Body size 
and growth from birth to 2 years and risk of overweight at 7-9 years. International journal of 
pediatric obesity. 2011;6(2-2):e162-9. 
61. Schmidt Morgen C, Rokholm B, Sjoberg Brixval C, Schou Andersen C, Geisler Andersen L, 
Rasmussen M, et al. Trends in prevalence of overweight and obesity in danish infants, children and 
adolescents--are we still on a plateau? PLoS ONE. 2013;8(7):e69860. 
62. Bammann K, Peplies J, De Henauw S, Hunsberger M, Molnar D, Moreno LA, et al. Early life 
course risk factors for childhood obesity: the IDEFICS case-control study. PLoS ONE. 
2014;9(2):e86914. 
63. Woo Baidal JA, Locks LM, Cheng ER, Blake-Lamb TL, Perkins ME, Taveras EM. Risk 
Factors for Childhood Obesity in the First 1,000 Days: A Systematic Review. American journal of 
preventive medicine. 2016;50(6):761-79. 
64. Morgen CS, Angquist L, Baker JL, Andersen AMN, Michaelsen KF, Sorensen TIA. Prenatal 
risk factors influencing childhood BMI and overweight independent of birth weight and infancy 
BMI: a path analysis within the Danish National Birth Cohort. International journal of obesity 
(2005). 2018;42(4):594-602. 
65. Thompson AL. Intergenerational impact of maternal obesity and postnatal feeding practices on 
pediatric obesity. Nutrition reviews. 2013;71 Suppl 1:S55-61. 
66. DiSantis KI, Hodges EA, Johnson SL, Fisher JO. The role of responsive feeding in overweight 
during infancy and toddlerhood: a systematic review. International journal of obesity (2005). 
2011;35(4):480-92. 



INFANT HEALTH    
 

October 2020 

- 38 - 

67. Hurley KM, Cross MB, Hughes SO. A systematic review of responsive feeding and child 
obesity in high-income countries. The Journal of nutrition. 2011;141(3):495-501. 
68. Shloim N, Edelson LR, Martin N, Hetherington MM. Parenting Styles, Feeding Styles, Feeding 
Practices, and Weight Status in 4-12 Year-Old Children: A Systematic Review of the Literature. 
Frontiers in psychology. 2015;6:1849. 
69. Zhao J, Zhang Y, Jiang F, Ip P, Ho FKW, Zhang Y, et al. Excessive Screen Time and 
Psychosocial Well-Being: The Mediating Role of Body Mass Index, Sleep Duration, and Parent-
Child Interaction. The Journal of pediatrics. 2018;202:157-62.e1. 
70. Cortese S, Moreira-Maia CR, St Fleur D, Morcillo-Penalver C, Rohde LA, Faraone SV. 
Association Between ADHD and Obesity: A Systematic Review and Meta-Analysis. The American 
journal of psychiatry. 2016;173(1):34-43. 
71. Erhart M, Herpertz-Dahlmann B, Wille N, Sawitzky-Rose B, Holling H, Ravens-Sieberer U. 
Examining the relationship between attention-deficit/hyperactivity disorder and overweight in 
children and adolescents. European child & adolescent psychiatry. 2012;21(1):39-49. 
72. Glaus J, Cui L, Hommer R, Merikangas KR. Association between mood disorders and 
BMI/overweight using a family study approach. Journal of affective disorders. 2019;248:131-8. 
73. Korczak DJ, Lipman E, Morrison K, Duku E, Szatmari P. Child and adolescent 
psychopathology predicts increased adult body mass index: results from a prospective community 
sample. Journal of developmental and behavioral pediatrics : JDBP. 2014;35(2):108-17. 
74. Korczak DJ, Lipman E, Morrison K, Szatmari P. Are children and adolescents with psychiatric 
illness at risk for increased future body weight? A systematic review. Developmental medicine and 
child neurology. 2013;55(11):980-7. 
75. Luppino FS, de Wit LM, Bouvy PF, Stijnen T, Cuijpers P, Penninx BW, et al. Overweight, 
obesity, and depression: a systematic review and meta-analysis of longitudinal studies. Archives of 
general psychiatry. 2010;67(3):220-9. 
76. Nigg JT, Johnstone JM, Musser ED, Long HG, Willoughby MT, Shannon J. Attention-
deficit/hyperactivity disorder (ADHD) and being overweight/obesity: New data and meta-analysis. 
Clinical psychology review. 2016;43:67-79. 
77. Roberts RE, Duong HT. Obese youths are not more likely to become depressed, but depressed 
youths are more likely to become obese. Psychological medicine. 2013;43(10):2143-51. 
78. Bergmeier H, Skouteris H, Horwood S, Hooley M, Richardson B. Associations between child 
temperament, maternal feeding practices and child body mass index during the preschool years: a 
systematic review of the literature. Obesity reviews : an official journal of the International 
Association for the Study of Obesity. 2014;15(1):9-18. 
79. Birch LL, Doub AE. Learning to eat: birth to age 2 y. The American journal of clinical 
nutrition. 2014;99(3):723s-8s. 
80. Byrne ME, LeMay-Russell S, Tanofsky-Kraff M. Loss-of-Control Eating and Obesity Among 
Children and Adolescents. Current obesity reports. 2019;8(1):33-42. 
81. Graziano PA, Calkins SD, Keane SP. Toddler self-regulation skills predict risk for pediatric 
obesity. International journal of obesity (2005). 2010;34(4):633-41. 
82. Graziano PA, Kelleher R, Calkins SD, Keane SP, Brien MO. Predicting weight outcomes in 
preadolescence: the role of toddlers' self-regulation skills and the temperament dimension of 
pleasure. International journal of obesity (2005). 2013;37(7):937-42. 
83. Hughes SO, Power TG, O'Connor TM, Orlet Fisher J. Executive functioning, emotion 
regulation, eating self-regulation, and weight status in low-income preschool children: how do they 
relate? Appetite. 2015;89:1-9. 
84. Schmidt Petersen MN, Houmann TB, Olsen EM. [Overweight and eating disorders in patients 
with attention deficit hyperactivity disorder]. Ugeskrift for laeger. 2018;180(28). 



INFANT HEALTH    
 

October 2020 

- 39 - 

85. Micali N, Rask CU, Olsen EM, Skovgaard AM. Early Predictors of Childhood Restrictive 
Eating: A Population-Based Study. Journal of developmental and behavioral pediatrics : JDBP. 
2016;37(4):314-21. 
86. Aparicio E, Canals J, Arija V, De Henauw S, Michels N. The role of emotion regulation in 
childhood obesity: implications for prevention and treatment. Nutrition research reviews. 
2016;29(1):17-29. 
87. Power TG, Olivera YA, Hill RA, Beck AD, Hopwood V, Garcia KS, et al. Emotion regulation 
strategies and childhood obesity in high risk preschoolers. Appetite. 2016;107:623-7. 
88. Saltzman JA, Liechty JM, Bost KK, Fiese BH. Parent binge eating and restrictive feeding 
practices: Indirect effects of parent's responses to child's negative emotion. Eating behaviors. 
2016;21:150-4. 
89. Saltzman JA, Pineros-Leano M, Liechty JM, Bost KK, Fiese BH. Eating, feeding, and feeling: 
emotional responsiveness mediates longitudinal associations between maternal binge eating, 
feeding practices, and child weight. The international journal of behavioral nutrition and physical 
activity. 2016;13:89. 
90. Conti G, Heckman JJ. The developmental approach to child and adult health. Pediatrics. 
2013;131 Suppl 2:S133-41. 
91. Beckwith L. Prevention Science and Prevention Programs. In: Zeanah CH, editor. Handbook of 
Infant Mental Health. 2 ed. New York: The Guilford Press; 2000. p. 439-56. 
92. Vitaro F, Tremblay R. Clarifying and Maximizing the Usefulness of Targeted Preventive 
Interventions. In: Rutter M, Bishop D, Pine D, Scott S, Stevenson J, Taylor E, et al., editors. 
Rutter's Child and Adolescent Psychiatry. 5 ed. Oxford: Blackwell Publishing; 2008. p. 971-87. 
93. Zeanah PD, Gleason MM. Infant Mental Health in Primary Health Care. In: Zeanah CH, editor. 
Handbook of Infant Mental Health. 3 ed. New York: The Guilford Press; 2009. p. 549-63. 
94. Huffman LC, Nichols M. Early Detection of Young Children's Mental Health Problems in 
Primary Care Settings. In: DelCarmen-Wiggins R, Carter A, editors. Handbook of Infant, Toddler, 
and Preschool Mental Health Assessment. New York: Oxford University Press, Inc.; 2004. p. 467-
90. 
95. Asmussen K, Feinstein L, Martin J, Chowdry H. Foundations for life: What works to support 
parent child interaction in the early years. London: Early Intervention Foundation. 2016. 
96. Bayer J, Hiscock H, Scalzo K, Mathers M, McDonald M, Morris A, et al. Systematic review of 
preventive interventions for children's mental health: what would work in Australian contexts? The 
Australian and New Zealand journal of psychiatry. 2009;43(8):695-710. 
97. Sundhedsstyrelsen. Vejledning om forebyggende sundhedsydelser til børn og unge. København: 
Sundhedsstyrelsen; 2011. 
98. Barlow J, Bergman H, Kornor H, Wei Y, Bennett C. Group-based parent training programmes 
for improving emotional and behavioural adjustment in young children. The Cochrane database of 
systematic reviews. 2016(8):Cd003680. 
99. Juffer F, Bakermans-Kranenburg MJ. Working with Video-feedback Intervention to promote 
Positive Parenting and Sensitive Discipline (VIPP-SD): A case study. Journal of clinical 
psychology. 2018;74(8):1346-57. 
100. Bakermans-Kranenburg MJ, van IJzendoorn MH, Juffer F. Less is more: meta-analyses of 
sensitivity and attachment interventions in early childhood. Psychological bulletin. 
2003;129(2):195-215. 
101. Stein A, Woolley H, Senior R, Hertzmann L, Lovel M, Lee J, et al. Treating disturbances in 
the relationship between mothers with bulimic eating disorders and their infants: a randomized, 
controlled trial of video feedback. The American journal of psychiatry. 2006;163(5):899-906. 



INFANT HEALTH    
 

October 2020 

- 40 - 

102. Woolley H, Hertzmann L, Stein A. Video-feedback intervention with mothers with postnatal 
eating disorders and their infants. In: Juffer F, Bakermans-Kranenburg MJ, Van Ijzendoorn MH, 
editors. Promoting positive parenting: An Attachment-Based Intervention. New York: Taylor & 
Francis Group; 2008. p. 111-38. 
103. Askie L, Martin A, Espinoza D, Campbell K, Daniels LA, Hesketh K, et al. What does the 
EPOCH (early prevention of obesity in childhood) prospective meta-analysis tell us about early life 
obesity prevention? Obesity Research & Clinical Practice. 2014;14:184. 
104. Redsell SA, Edmonds B, Swift JA, Siriwardena AN, Weng S, Nathan D, et al. Systematic 
review of randomised controlled trials of interventions that aim to reduce the risk, either directly or 
indirectly, of overweight and obesity in infancy and early childhood. Maternal & child nutrition. 
2016;12(1):24-38. 
105. Wen LM, Baur LA, Rissel C, Wardle K, Alperstein G, Simpson JM. Early intervention of 
multiple home visits to prevent childhood obesity in a disadvantaged population: a home-based 
randomised controlled trial (Healthy Beginnings Trial). BMC public health. 2007;7:76. 
106. Yavuz HM, van Ijzendoorn MH, Mesman J, van der Veek S. Interventions aimed at reducing 
obesity in early childhood: a meta-analysis of programs that involve parents. Journal of child 
psychology and psychiatry, and allied disciplines. 2015;56(6):677-92. 
107. Howe LD, Tilling K, Galobardes B, Smith GD, Ness AR, Lawlor DA. Socioeconomic 
disparities in trajectories of adiposity across childhood. International journal of pediatric obesity. 
2011;6(2-2):e144-53. 
108. Jansen PW, Mensah FK, Nicholson JM, Wake M. Family and neighbourhood socioeconomic 
inequalities in childhood trajectories of BMI and overweight: longitudinal study of Australian 
children. PLoS ONE. 2013;8(7):e69676. 
109. Knai C, Lobstein T, Darmon N, Rutter H, McKee M. Socioeconomic patterning of childhood 
overweight status in Europe. International journal of environmental research and public health. 
2012;9(4):1472-89. 
110. C4EO. Grasping the nettle: early intervention for children, families and communities. 
[Available from: https://www.family-action.org.uk/content/uploads/2014/07/Early-Intervention-
Grasping-the-Nettle-Full-Report.pdf]. 
111. Due P, Damsgaard MT, Rasmussen M, Holstein BE, Wardle J, Merlo J, et al. Socioeconomic 
position, macroeconomic environment and overweight among adolescents in 35 countries. 
International journal of obesity. 2009;33(10):1084-93. 
112. Rutter M. Environmentally mediated risks for psychopathology: research strategies and 
findings. Journal of the American Academy of Child and Adolescent Psychiatry. 2005;44(1):3-18. 
113. Lundahl B, Risser HJ, Lovejoy MC. A meta-analysis of parent training: moderators and 
follow-up effects. Clinical psychology review. 2006;26(1):86-104. 
114. Furlong M, McGilloway S. The Incredible Years parenting program in Ireland: a qualitative 
analysis of the experience of disadvantaged parents. Clinical child psychology and psychiatry. 
2012;17(4):616-30. 
115. Bellman M, Vijeratnam S. From child health surveillance to child health promotion, and 
onwards: a tale of babies and bathwater. Archives of disease in childhood. 2012;97(1):73-7. 
116. Skovgaard AM, Olsen EM, Houmann T, Christiansen E, Samberg V, Lichtenberg A, et al. The 
Copenhagen County child cohort: design of a longitudinal study of child mental health. 
Scandinavian journal of public health. 2005;33(3):197-202. 
117. Schmidt M, Pedersen L, Sørensen HT. The Danish Civil Registration System as a tool in 
epidemiology. European journal of epidemiology. 2014;29(8):541-9. 



INFANT HEALTH    
 

October 2020 

- 41 - 

118. Pant SW, Johansen A, Holstein BE. Sundhedsplejerskens indsatser for 0-årige børn. 
Temarapport og årsrapport. Børn født i 2013. København: Statens Institut for Folkesundhed, 
Syddansk Universitet; 2015. 
119. Pedersen TP, Pant SW, Holstein BE, Ammitzbøll J, Due P. Sundhedsplejerskers 
bemærkninger til forældre-barn relationen i første leveår. Temarapport. Børn født i 2016. 
København: Statens Institut for Folkesundhed, Syddansk Universitet; 2018. 
120. Sundhedsstyrelsen. Forebyggelsespakke - Overvægt. 2013. 
121. Skovgaard AM, Wilms L, Johansen A, Ammitzbøll J, Holstein BE, Olsen EM. [Standardised 
measuring the health of infants and toddlers in community health services]. Ugeskrift for laeger. 
2018;180(34). 
122. Olsen EM, Petersen J, Skovgaard AM, Thomsen BL, Jørgensen T, Weile B. The growth 
pattern of 0-1-year-old Danish children, when screened by public health nurses--the Copenhagen 
County Child Cohort 2000. Annals of human biology. 2005;32(3):297-315. 
123. Skovgaard AM, Houmann T, Christiansen E, Olsen EM, Landorph SL, Lichtenberg A, et al. 
Can a general health surveillance between birth and 10 months identify children with mental 
disorder at 1(1/2) year? A case-control study nested in cohort CCC 2000. European child & 
adolescent psychiatry. 2008;17(5):290-8. 
124. Ammitzbøll J, Holstein BE, Wilms L, Andersen A, Skovgaard AM. A new measure for infant 
mental health screening: development and initial validation. BMC pediatrics. 2016;16(1):197. 
125. Ammitzbøll J, Thygesen LC, Holstein BE, Andersen A, Skovgaard AM. Predictive validity of 
a service-setting-based measure to identify infancy mental health problems: a population-based 
cohort study. European child & adolescent psychiatry. 2018;27(6):711-23. 
126. Ammitzbøll J, Skovgaard AM, Holstein BE, Andersen A, Kreiner S, Nielsen T. Construct 
validity of a service-setting based measure to identify mental health problems in infancy. PLoS 
ONE. 2019;14(3). 
127. Campbell F, Conti G, Heckman JJ, Moon SH, Pinto R, Pungello E, et al. Early childhood 
investments substantially boost adult health. Science. 2014;343(6178):1478-85. 
128. Skovgaard AM, Ammitzbøll J. PUF-programmet giver sundhedsplejerskerne et forbedret 
grundlag til at opspore og intervenere overfor mental sårbarhed hos små børn. Sundhedsplejersken. 
2019;04:10-2. 
129. Bartholomew L, Parcel G, Kok G, Gottlieb N, Fernández M. Planning Health Promotion 
Programs - An intervention mapping approach. 3 ed. San Francisco: Jossey-Bass; 2011. 
130. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and evaluating 
complex interventions: the new Medical Research Council guidance. BMJ. 2008;337:a1655. 
131. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion 
interventions: the RE-AIM framework. American journal of public health. 1999;89(9):1322-7. 
132. Harden SM, Smith ML, Ory MG, Smith-Ray RL, Estabrooks PA, Glasgow RE. RE-AIM in 
Clinical, Community, and Corporate Settings: Perspectives, Strategies, and Recommendations to 
Enhance Public Health Impact. Frontiers in public health. 2018;6:71. 
133. Statistics Denmark. IDA - an Integrated Database for labour market research. Main report. 
Copenhagen: Statistics Denmark; 1991. 
134. Statistics Denmark – statistikbanken.dk/FODIE [Available from: 
https://statistikbanken.dk/statbank5a/default.asp?w=1680]. 
135. Pant SW, Pedersen TP. Sundhedsprofil for børn født i 2017 fra Databasen Børns Sundhed. 
København: Statens Institut for Folkesundhed, Syddansk Universitet; 2019. 
136. Handley MA, Schillinger D, Shiboski S. Quasi-experimental designs in practice-based 
research settings: design and implementation considerations. Journal of the American Board of 
Family Medicine. 2011;24(5):589-96. 



INFANT HEALTH    
 

October 2020 

- 42 - 

137. Hussey MA, Hughes JP. Design and analysis of stepped wedge cluster randomized trials. 
Contemporary clinical trials. 2007;28(2):182-91. 
138. Woertman W, de Hoop E, Moerbeek M, Zuidema SU, Gerritsen DL, Teerenstra S. Stepped 
wedge designs could reduce the required sample size in cluster randomized trials. Journal of clinical 
epidemiology. 2013;66(7):752-8. 
139. Hemming K, Lilford R, Girling AJ. Stepped-wedge cluster randomised controlled trials: a 
generic framework including parallel and multiple-level designs. Statistics in medicine. 
2015;34(2):181-96. 
140. Squires J, Bricker D, Twombly E. ASQ:SE-2 user's guide: Ages & Stages Questionnaires 
social-emotional. Paul H. Brookes Publishing Co. Inc; 2015. 
141. Pontoppidan M, Klest SK, Sandoy TM. The Incredible Years Parents and Babies Program: A 
Pilot Randomized Controlled Trial. PLoS ONE. 2016;11(12):e0167592. 
142. Trillingsgaard T, Maimburg RD, Simonsen M. The Family Startup Program: study protocol for 
a randomized controlled trial of a universal group-based parenting support program. BMC public 
health. 2015;15:409. 
143. Vaever MS, Smith-Nielsen J, Lange T. Copenhagen infant mental health project: study 
protocol for a randomized controlled trial comparing circle of security -parenting and care as usual 
as interventions targeting infant mental health risks. BMC psychology. 2016;4(1):57. 
144. Achenbach TM, Rescorla LA. Manual for the ACEBA School-Age Forms & Profiles. 
Burlington: University of Vermont, Research Center for Children, Youth and Families; 2000. 
145. Kim J, Carlson GA, Meyer SE, Bufferd SJ, Dougherty LR, Dyson MW, et al. Correlates of the 
CBCL-dysregulation profile in preschool-aged children. Journal of child psychology and 
psychiatry, and allied disciplines. 2012;53(9):918-26. 
146. Althoff RR, Verhulst FC, Rettew DC, Hudziak JJ, van der Ende J. Adult outcomes of 
childhood dysregulation: a 14-year follow-up study. Journal of the American Academy of Child and 
Adolescent Psychiatry. 2010;49(11):1105-16. 
147. Basten MM, Althoff RR, Tiemeier H, Jaddoe VW, Hofman A, Hudziak JJ, et al. The 
dysregulation profile in young children: empirically defined classes in the Generation R study. 
Journal of the American Academy of Child and Adolescent Psychiatry. 2013;52(8):841-50.e2. 
148. Achenbach TM, Becker A, Dopfner M, Heiervang E, Roessner V, Steinhausen HC, et al. 
Multicultural assessment of child and adolescent psychopathology with ASEBA and SDQ 
instruments: research findings, applications, and future directions. Journal of child psychology and 
psychiatry, and allied disciplines. 2008;49(3):251-75. 
149. Goodman R, Ford T, Simmons H, Gatward R, Meltzer H. Using the Strengths and Difficulties 
Questionnaire (SDQ) to screen for child psychiatric disorders in a community sample. The British 
journal of psychiatry. 2000;177:534-9. 
150. Goodman A, Goodman R. Strengths and difficulties questionnaire as a dimensional measure of 
child mental health. Journal of the American Academy of Child and Adolescent Psychiatry. 
2009;48(4):400-3. 
151. Croft S, Stride C, Maughan B, Rowe R. Validity of the strengths and difficulties questionnaire 
in preschool-aged children. Pediatrics. 2015;135(5):e1210-9. 
152. D'Souza S, Waldie KE, Peterson ER, Underwood L, Morton SM. Psychometric Properties and 
Normative Data for the Preschool Strengths and Difficulties Questionnaire in Two-Year-Old 
Children. Journal of abnormal child psychology. 2017;45(2):345-57. 
153. Niclasen J, Teasdale TW, Andersen AM, Skovgaard AM, Elberling H, Obel C. Psychometric 
properties of the Danish Strength and Difficulties Questionnaire: the SDQ assessed for more than 
70,000 raters in four different cohorts. PLoS ONE. 2012;7(2):e32025. 



INFANT HEALTH    
 

October 2020 

- 43 - 

154. Hackney M, Braithwaite S, Radcliff G. Postnatal depression: the development of a self-report 
scale. Health Visitor. 1996;69:103-4. 
155. Høivik MS, Burkeland NA, Linaker OM, Berg-Nielsen TS. The Mother and Baby Interaction 
Scale: a valid broadband instrument for efficient screening of postpartum interaction? A preliminary 
validation in a Norwegian community sample. Scandinavian Journal of Caring Sciences. 
2013;27(3):733-9. 
156. Matthey S. Assessing the experience of motherhood: the Being a Mother Scale (BaM-13). 
Journal of affective disorders. 2011;128(1-2):142-52. 
157. Berry JO, Jones WH. The Parental Stress Scale: Initial psychometric evidence. Journal of 
Social and Personal Relationships. 1995;12(3):463-72. 
158. Pontoppidan M, Nielsen T, Kristensen IH. Psychometric properties of the Danish Parental 
Stress Scale: Rasch analysis in a sample of mothers with infants. PLoS ONE. 
2018;13(11):e0205662. 
159. Bech P. Measuring the Dimension of Psychological General Well-Being by the Who-5. 
Quality of Life Newsletter. 2004;32:16. 
160. Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 Well-Being Index: a 
systematic review of the literature. Psychotherapy and psychosomatics. 2015;84(3):167-76. 
161. Feldman R. Parenting behavior as the environment where children grow. In: Mayes L, Lewis 
M, editors. The Cambridge Handbook of Environment in Human Development. New York: 
Cambridge University Press; 2012. p. 535-67. 
162. Whitcomb SA, Merrell KW. Behavioral, Social, and Emotional Assessment of Children and 
Adolescents. 4. ed. New York: Taylor & Francis; 2013. 
163. Feldman R. The relational basis of adolescent adjustment: trajectories of mother-child 
interactive behaviors from infancy to adolescence shape adolescents' adaptation. Attachment & 
human development. 2010;12(1-2):173-92. 
164. Feldman R, Bamberger E, Kanat-Maymon Y. Parent-specific reciprocity from infancy to 
adolescence shapes children's social competence and dialogical skills. Attachment & human 
development. 2013;15(4):407-23. 
165. Feldman R, Eidelman AI. Neonatal state organization, neuromaturation, mother-infant 
interaction, and cognitive development in small-for-gestational-age premature infants. Pediatrics. 
2006;118(3):e869-78. 
166. Feldman R, Weller A, Sirota L, Eidelman AI. Testing a family intervention hypothesis: the 
contribution of mother-infant skin-to-skin contact (kangaroo care) to family interaction, proximity, 
and touch. Journal of family psychology. 2003;17(1):94-107. 
167. Thygesen LC, Ersboll AK. When the entire population is the sample: strengths and limitations 
in register-based epidemiology. European journal of epidemiology. 2014;29(8):551-8. 
168. Skovgaard AM, Ammitzbøll J. PUF 2018 Guidelines - Vejledning til undersøgelse, 
tilbagemelding og indsats. København: Statens Institut for Folkesundhed; 2018. 
169. Juffer F, Bakermans-Kranenburg MJ, Van Ijzendoorn MH. Manual VIPP-SD. Leiden 
University: Centre for Child and Family Studies; 2015. 
170. Juffer F, Bakermans-Kranenburg M, van Ijzendoorn MH. Promoting Positive Parention - An 
Attachment-based Intervention: Psychology Press, Taylor & Francis Group, LLC; 2008. 
171. Bakermans-Kranenburg MJ, van Ijzendoorn MH. The hidden efficacy of interventions: 
genexenvironment experiments from a differential susceptibility perspective. Annual review of 
psychology. 2015;66:381-409. 
172. Juffer F, Bakermans-Kranenburg MJ, van Ijzendoorn MH. Pairing attachment theory and 
social learning theory in video-feedback intervention to promote positive parenting. Current opinion 
in psychology. 2017;15:189-94. 



INFANT HEALTH    
 

October 2020 

- 44 - 

173. Velderman MK, Bakermans-Kranenburg MJ, Juffer F, van Ijzendoorn MH. Effects of 
attachment-based interventions on maternal sensitivity and infant attachment: Differential 
susceptibility of highly reactive infants. Journal of Family Psychology. 2006;20(2):266-74. 
174. Van Zeijl J, Mesman J, van Ijzendoorn MH, Bakermans-Kranenburg MJ, Juffer F, Stolk MN, 
et al. Attachment-based intervention for enhancing sensitive discipline in mothers of 1- to 3-year-
old children at risk for externalizing behavior problems: a randomized controlled trial. Journal of 
consulting and clinical psychology. 2006;74(6):994-1005. 
175. Yagmur S, Mesman J, Malda M, Bakermans-Kranenburg MJ, Ekmekci H. Video-feedback 
intervention increases sensitive parenting in ethnic minority mothers: a randomized control trial. 
Attachment & human development. 2014;16(4):371-86. 
176. Juffer F, Bakermans-Kranenburg MJ, Van Ijzendoorn MH. Video-Feedback Intervention to 
Promote Positive Parenting and Sensitive Discipline - Development and Meta-Analytic Evidence 
for Its Effectiveness. In: Steele H, Steele M, editors. Handbook of Attachment-Based Interventions. 
Ney York: The Guilford Press; 2018. 
177. Cole TJ. The LMS method for constructing normalized growth standards. European journal of 
clinical nutrition. 1990;44(1):45-60. 
178. Cole TJ, Green PJ. Smoothing reference centile curves: the LMS method and penalized 
likelihood. Statistics in medicine. 1992;11(10):1305-19. 
179. Bentler PM, Stein JA. Structural equation models in medical research. Statistical methods in 
medical research. 1992;1(2):159-81. 
180. Gamborg M, Andersen PK, Baker JL, Budtz-Jorgensen E, Jorgensen T, Jensen G, et al. Life 
course path analysis of birth weight, childhood growth, and adult systolic blood pressure. American 
journal of epidemiology. 2009;169(10):1167-78. 
181. Durlak JA, DuPre EP. Implementation matters: a review of research on the influence of 
implementation on program outcomes and the factors affecting implementation. American journal 
of community psychology. 2008;41(3-4):327-50. 
182. Linnan LA. Research collaboration with 2-1-1 to eliminate health disparities: an introduction. 
American journal of preventive medicine. 2012;43(6 Suppl 5):S415-9. 
183. Tjørnhøj-Thomsen T, Whyte SR. Fieldwork and participation observation. In: Valgårda S, 
Koch L, editors. Research Methods in Public Health. Copenhagen: Gyldendal Akademisk; 2008. 
184. Wilkinson S. Focus groups in health research: exploring the meanings of health and illness. 
Journal of health psychology. 1998;3(3):329-48. 
185. Kvale S. Interviews: An Introduction to Qualitative Research Interview. London: Sage 
Publication; 1996. 
186. Dane AV, Schneider BH. Program integrity in primary and early secondary prevention: are 
implementation effects out of control? Clinical psychology review. 1998;18(1):23-45. 
187. Brinkmann S, Kvale S. InterViews: Learning the Craft of Qualitative Research Interviewing. 3 
ed. Thousand Oaks, CA: SAGE Publications; 2015. 
188. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in 
Psychology. 2006;3(2):77-101. 
189. Merriam SB, Tisdell EJ. Qualitative Research. A guide to design and implementation. San 
Francisco: Jossey-Bass; 2015. 
190. Cornish F, Gillespie A, Zittoun T. Collaborative Data Analysis. In: Flick U, editor. The Sage 
Handbook of Qualitative Data Analysis. London: SAGE publications Ltd.; 2013. 
191. Sundhedsstyrelsen. Tidlig indsats for sårbare familier - Afdækning af kommunernes indsats til 
gravide, spæd- og småbørn og deres forældre med udgangspunkt i sundhedsplejens ydelser. 
København: Sundhedsstyrelsen; 2017. 



INFANT HEALTH    
 

October 2020 

- 45 - 

192. Kristensen IH, Simonsen M, Trillingsgaard T, Kronborg H. Video feedback promotes relations 
between infants and vulnerable first-time mothers: a quasi-experimental study. BMC pregnancy and 
childbirth. 2017;17(1):379. 


	1 Summary
	2 Background
	2.1 The public health challenges of mental health problems and overweight
	2.2 State of the art: Predictors of mental health problems
	2.3 State of the art: Predictors of childhood overweight
	2.4 Co-occurrence of children’s mental health problems and overweight
	2.5 State of the art: Early intervention to target childhood mental health problems and overweight
	2.6 The particular challenges of intervention in disadvantaged families
	2.7 Denmark as a lab for research in community-based strategies to adress mental health and healthy weight in infancy
	2.8 Targets and potentials of preventive intervention explored in municipality settings
	2.9 Objectives and hypothesis

	3 Methods
	3.1 Study area, settings and population
	3.2 Design
	3.3 Measurements
	3.4 Project planning and management (WP 1)
	3.5 Preparing the PUF-VIPP intervention (WP 2)
	3.6 The pilot study (WP 2a)
	3.7 The efficacy study (WP 3)
	3.8 Proces evaluation- What works for the vulnerable families? (WP 4)

	4 Data analysis
	4.1 Analyses of qualitative data
	4.2 Statistical analyses

	5 Ethics
	6 Timeline and economy
	7 The project organization
	8 Publication strategy
	9 Perspectives
	10   References

