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Chapter 5

ABstRAct

Background

Preterm born children have more behaviour problems than term born children. Perinatal risks, 

current child functioning, sociodemographic characteristics, parental psychological distress and 

parental perceptions of child vulnerability (PCV) have been shown to be risk factors for behaviour 

problems. However, the role of maternal and paternal PCV is unclear as these have not been 

investigated as a risk factor for behaviour problems, with all other risk factors taken into account.

 

Aims

To investigate whether maternal and paternal PCV is an independent risk factor for behaviour 

problems in very preterm and term born children. 

study design

The present study is a single center prospective cohort study. 

subjects

Preterm children (n = 104), born at < 30 weeks’ gestation and/or birth weight < 1000 grams, and 

term children (n = 95) were assessed at the age of five. 

outcome measures

Parent- and teacher-rated child behaviour problems, measured using the Strengths and Difficulties 

Questionnaire. 

Results

Low/middle parental education, preterm birth, very small for gestational age (VSGA), maternal 

and paternal stress and maternal perception of child vulnerability all appeared to be independent 

risk factors for parent-rated behaviour problems. Maternal PCV was a risk factor for behaviour 

problems specifically in preterm born children (both with and without true vulnerabilities). 

Risk factors for teacher-rated behaviour problems were low/middle parental education, foreign 

parental country of birth, VSGA and true child vulnerabilities. 

Conclusions

Only in parent-rated behaviour, maternal PCV is a risk factor for behaviour problems in preterm 

children. Preventing maternal PCV may help to reduce behaviour problems in preterm born 

children.
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intRoDUction

Preterm born children have an increased risk of neurological, motor and cognitive disabilities1 

as well as behaviour problems2,3 in comparison to term born children. Although the presence 

of behaviour problems is associated with cognitive disabilities, preterm born children are still at 

risk for behaviour problems when cognitive functioning is adjusted for.4 Other aspects of child 

functioning, such as recurrent illness and psychomotor delay, are also shown to be associated with 

behaviour problems.5 Perinatal risk factors (e.g. birth weight and abnormal cranial ultrasound) 

have been found to be predictive of behaviour problems as well (with medical and developmental 

status of the child taken into account).5

Behavioural adaptation of preterm born children ‘is a product of complex transactions between 

biological and environmental risk and ameliorative factors that operate within powerful family 

and cultural contexts.6 Low maternal education and low social class of the family5,7 and maternal 

psychological distress4,7 are examples of risk in the home environment. Although an association 

between paternal psychological distress and behaviour problems has been found for groups of 

children with and without developmental delays8 and with and without clinic-referred behaviour 

problems,9 this association has not been studied in preterm born children. An example of a 

transaction between biological and environmental risk is the parental emotional stress response 

to the baby’s health problems.10 Children who are born with a biological vulnerability, like preterm 

born children, are at risk of being persistently perceived as vulnerable by their parents, while their 

current functioning not always justifies this perception.11 Green and Solnit12 introduced this notion 

as the ‘vulnerable child syndrome,’ on the basis of observations that children who recovered after 

an illness/accident of which the parents thought it would be fatal. These children were perceived 

as vulnerable by their parents and showed disturbances in psychosocial development. There is 

some evidence that current medical vulnerability and developmental functioning of the child 

is associated with maternal perception of child vulnerability (PCV).13 A study in NICU graduates 

pointed out that parental PCV is associated with behaviour problems, even if the history of 

medical risk, child cognitive functioning and SES were taken into account; parental stress was not 

taken into account though.14 

In this study the occurrence of behaviour problems and parental PCV in very preterm born children 

is compared to a term control group of term born children at age five. It is investigated whether 

maternal and paternal PCV are independent risk factors for child behaviour problems. In order to 

answer this question, associations between child behaviour and sociodemographic characteristics, 

perinatal risk factors, child medical vulnerability (rehospitalisation after the neonatal period and 

chronic illness), child developmental vulnerability (disability) and parental psychological distress 
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are also taken into account. It is also investigated whether the association between parental PCV 

and child behaviour is moderated by the child’s perinatal, medical or developmental vulnerability.

metHoDs

The present study is a single center prospective cohort study as part of the follow-up program of a 

regional neonatal intensive care unit (NICU). In the Netherlands, NICU-care is regionalized.

Participants

Two groups of children participated in this study. The preterm group consisted of children born 

< 30 weeks’ gestation and/or with birth weights (BW) < 1000 grams, who reached the corrected 

age of five between December 2007 and June 2009. Inclusion criteria were 1) hospitalization in 

our NICU, 2) participation at least once in our neonatal follow-up program, and 3) resident in the 

Netherlands. Exclusion criteria were: 1) participation in one of two other studies because of the 

use of different instruments and different timing of follow-up, 2) having a genetic syndrome, or 3) 

being too handicapped to be assessed. 

The term group consisted of children born after 37 weeks gestation, with BW above 2500 grams, 

who reached the age of five in the same time period, and who were attending mainstream schools. 

Exclusion criterion was a planned or current referral for learning or behavioural problems. 

Procedure of recruitment and test protocol

Ethical approval of this study has been given by the Medical Ethical Committee of the hospital. 

All parents of eligible preterm children fulfilling our inclusion criteria received an invitation letter. 

They were asked to participate and to help recruit a term born control child. In order to recruit 

children for the term born control group, we first approached schoolmates of the preterm children, 

or secondly, members of the social network of the participating family. Finally, we tried to recruit 

controls via schools in the neighborhood of our hospital. The parents of all participating children 

gave informed consent.

The assessment protocol was similar for both groups. At the first appointment, shortly after the 

child reached the corrected age of five, a parent-child interaction observation was conducted and 

the child’s intelligence was assessed by a trained child psychologist, while the parents filled out a 

questionnaire about the child’s behaviour, their perception of the child’s vulnerability, and their 

own mood state. At the second visit, in 90% of the cases within three months after the first visit, 

neurological and motor tests were performed by a trained pediatrician or child physiotherapist. 

Investigators were not blinded for birth status. For the preterm group, all test-scores were based 

on the corrected age.
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Measures

Behaviour problems

Behaviour problems were assessed using both the parent and teacher form of the Dutch version 

of the Strengths and Difficulties Questionnaire (SDQ).15 Each of the 25 items of the SDQ is scored 

on a 3-point scale. A total problem score (range 0-40) was used for this study, which was based 

on 4 subscales: emotional symptoms, conduct problems, hyperactivity/inattention and peer 

relationship problems. A score was considered mildly abnormal if higher than the 80th percentile 

and considered severely abnormal if higher than the 90th percentile. As no Dutch norms were 

available for this age group, British norms were used. The internal consistency was acceptable, 

with a Cronbach’s alpha of .80 for both the parent and the teacher SDQ (this study).

Parental Perception of Child Vulnerability

Perception of child vulnerability by mother and father was assessed using the Child Vulnerability 

Scale (CVS), a questionnaire developed by Forsyth et al.16 The CVS was translated into Dutch with 

permission from the author, and translated back and forth to check for validity of the translation17 

Each of the 8 items is scored on a 4-point scale. The total score (range 0-24) was used for this 

study. When the total score was 10 or higher, parents were considered to perceive the child as 

vulnerable.16,17 The internal consistency if the scale was good, with Cronbach’s alphas of .83 and 

.80 for the CVS filled in by mother and father, respectively (this study). Examples of items are: “I 

often have to keep my child indoors because of health reasons,” and “I often check on my child at 

night to make sure he/she is okay.”

Parental distress

Parental distress was based on an aggregated score based on a parental mood state questionnaire 

and a parenting stress questionnaire. 

Mood state of both mothers and fathers was measured using the short form of the Profile of 

Mood States (POMS).18,19 The questionnaire exists of 32 mood states, each of which are scored 

on a 5-point scale (reflecting to what degree the mood state was experienced in the past week). 

For this study, the total score (range 32-160) was used, which was based on the five subscales: 

depression, anger, fatigue, vigor (reverse scored) and tension. The internal consistency was good, 

with Cronbach’s alphas of .82 and .89 for the POMS filled in by mother and father, respectively 

(this study).

Parenting stress of both mothers and fathers was measured using the Dutch Parenting Stress 

Index20 (PSI) – short form. Each of the 25 items is scored on a 6-point scale. The total score (range 

25-150) was used for this study. The internal consistency was excellent, with Cronbach’s alphas of 

.94 and .91 for the PSI filled in by father and mother, respectively (this study).
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Disabilities

Three domains of developmental disability were included in a composite score of disabilities: 

intelligence, neurological functioning and motor development. A child was considered to have 

a disability if there was at least one abnormal score (mildly or severely abnormal) on one of the 

developmental tests. 

Intelligence was assessed using the Dutch validation of the third edition (2009) of the Wechsler 

Preschool and Primary Scale of Intelligence.21 The seven core subtests were administered, and in 

addition the subtest Symbol Search. The full scale, verbal, and performance intelligence quotient 

(FSIQ, VIQ and PIQ) and processing speed quotient (PSQ) were calculated. Quotients were 

considered abnormal if more than 1 SD below the mean.

Neurological functioning was qualitatively assessed using the Touwen neurological examination.22,23 

Posture, reflexes, sensory deficits, cranial nerve dysfunction, and involuntary and associated 

movements were examined. Neurological development was classified as abnormal when simple 

or complex minor neurological dysfunction or cerebral palsy was diagnosed.23 

Motor development was assessed using the Movement Assessment Battery for Children Second 

Edition (M-ABC-2).24 For some children of the preterm group (n = 15), the first edition of the 

M-ABC was administered. The total score was considered abnormal if equal to or less than the 

15th percentile. 

Parental education

Parental education was classified as high if one or both parents finished college or university, 

medium if both parents finished medium level college (total years post elementary schooling: 6-8), 

and low if one or both parents had < 6 years post elementary schooling.

Perinatal and medical characteristics

Perinatal data (see Table 1 and 3) and data on hospitalization after the neonatal period of the 

preterm group were abstracted from an ongoing prospective database that is used for all infants 

admitted to our neonatal intensive care unit. Perinatal data of the term born control group were 

obtained using a parental questionnaire. Chronic illness was diagnosed by trained pediatricians.

Statistical analysis

The following preliminary analyses were performed. Univariate analyses (t-tests, Mann-

Whitney-tests en χ²-tests) were carried out to study differences in baseline (neonatal, child and 

sociodemographic) characteristics and outcomes of dependent and independent variables between 
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groups. Questionnaire-scores were normalized using the Van der Waerden’s transformation, in 

order to use them as independent variables in the regression analyses. PSI and POMS scores were 

aggregated into one variable (Maternal stress and Paternal stress respectively). In order to reduce 

the number of independent variables, regression analyses were used to select variables for the 

final hierarchical regression analyses. Only variables (social background, perinatal, child, maternal 

and paternal characteristics) that were significantly associated (p < .10) with parent-rated or 

teacher-rated child behaviour problems when social background variables (level of parental 

education and parental foreign country of birth) were controlled for, were selected. In order 

to answer the research questions, hierarchical regression analyses were performed, predicting 

parent and teacher behaviour separately. Independent variables were entered in the following 

order: perinatal characteristics (step 1), vulnerabilities (medical [chronic illness and hospitalisation 

after the neonatal period] and developmental [disability]) (step 2), maternal characteristics (stress 

and PCV) (step 3) and paternal characteristics (stress and PCV) (step 4). If maternal or paternal PCV 

was a significant predictor, interaction terms with perinatal and child characteristics shown to be 

independent risk factors for behaviour problems were entered (step 3b and 4b respectively), in 

order to investigate whether the association between PCV and behaviour is especially present in 

certain groups of children. In all steps, social background characteristics were controlled for. Non-

significant interaction terms were removed using a backwards procedure. 

ResULts

Participants

Preterm group

One hundred thirty-eight preterm children fulfilled our inclusion criteria. Twenty-three children 

were excluded: Sixteen participated in another study, four were too handicapped, and three had 

a genetic syndrome. Of 115 eligible children, eleven children were lost to follow-up or refused to 

participate. With respect to perinatal baseline characteristics listed in Table 1, participants (n = 

104) differed from non-participants (n = 11) in the percentage of children that were part of twins 

or triplets (28% and 73% respectively, p = .01). 

Term group

Of the 95 participating term control children, 63 were recruited from schools attended by preterm 

children, 14 and 1 were friends and family of preterms, respectively, and 17 were from schools in 

the neighborhood of our hospital.

Administration of tests

The number of questionnaires that were completed can be found in Table 2. The most prevalent 

reason for missing parental questionnaires was that the child did not live with the respective 
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parent. The cognitive, neurological and motor examination was completed by 100%, 91% and 94% 

of the preterm, and 100%, 88% and 88% of the control children respectively. Reasons for missing 

examination data were problems making an appointment for the test session and insufficient test 

results, because of refusal or illness.

The parent form of the SDQ was completed by the mother in 76% and 90%, by the father in 15% 

and 5%, by both parents in 5% and 4% and by a foster parent in 4% and 0% in the preterm and 

term born control group respectively. 

Characteristics of the groups

Table 1 displays the neonatal and sociodemographic characteristics of both groups.  Significant 

differences in sociodemographic characteristics between the groups became apparent. Compared 

to parents of term control children, parents of preterm born children were born outside the 

Netherlands more often, and had a lower level of education. Preterm children had disabilities 

in the cognitive, motor and neurologic domain more often than term children. Preterm born 

children more often suffered from chronic illness (for example sickle cell anemia and severe lung 

problems), and more often were hospitalized after the neonatal period than term born controls.

Outcomes on questionnaires

Table 2 displays questionnaire scores for both groups. Parents and teachers of preterm born 

children reported more behaviour problems in preterm born children than term born children, and 

behaviour problem scores in the abnormal range occurred more often in preterm born children 

than in term born children. Preterm born children were also perceived more vulnerable than term 

born children by both parents, and they were considered as ‘vulnerable’ more often.  Parental 

mood state and parenting stress did not differ between groups.
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table 1 Perinatal and Social Background Characteristics of Preterm and Term Control Group

Preterm group 
n = 104

Term control group 
n = 95 t / χ²

Perinatal characteristics n = 104/104 n = 95/95
    Gestational age (wk), mean (SD) 28  5/7 ± 1  4/7 39  6/7 ± 1  5/7 48.34***
    Birth weight (g), mean (SD) 1045 ± 254 3436 ± 512 41.13***
    Sex: male (%) 46 (44%) 40 (42%) .09
    Very small for gestational age (%) 15 (14%) 0 (-) 14.82***
    Postnatal dexamethason (%) 4 (4%) -
    Indomethacin for patent ductus (%) 28 (27%) -
    Oxygen support at 36 weeks pma (%) 15 (14%) -
    Sepsis and meningitis (%) 28 (27%) -
    Necrotizing enterocolitis, stage 2 and 3 (%) 2 (2%) -
    Abnormal cerebral ultrasound 37 (36%)

Child characteristics at the age of 5
    Chronic illness limiting activity level 8 (7.7%) 0 (-) 7.61***
    Rehospitalization after the neonatal period (≥1, %) 55 (53%) 16 (17%) 28.10***
    Disability
          Cognitive disability
          Motor disability
          Neurologic disability

73 (70%)
48 (46%)
31 (32%)
46 (48%)

23 (24%)
14 (15%)

8 (10%)
6 (7%)

42.04***
22.85***
13.13***
33.47***

Social background characteristics
    Parents in the main family:
         Biological father and mother (%)

n = 104/104
82 (79%)

n = 95/95
80 (84%) .94

    Maternal age at date birth of 
         participating child (y), mean (SD)

n = 102/104
31 ± 6

n = 94/95
31 ± 4 .15

    Paternal age at date birth of 
         participating child (y), mean (SD)

n = 98/104
34 ± 7

n = 92/95
34 ± 5 .03

    Maternal country of birth     
         Immigrant (%)

n = 104/104
10 (11%)

n = 95/95
25 (24%) 6.25**

    Paternal country of birth
         Immigrant (%)

n = 98/104
22 (22%)

n = 94/95
9 (10%) 5.87**

    Maternal level of education
         High (%)
         Middle (%)
         Low (%)

n = 103/104
35 (34%)
37 (36%)
31 (30%)

n = 95/95
52 (55%)
34 (36%)

9 (10%)

15.25***

    Paternal level of education
         High (%)
         Middle (%)
         Low (%)

n = 96/104
42 (44%)
27 (28%)
27 (28%)

n = 93/95
50 (54%)
23 (25%)
20 (22%)

2.01

Data are presented as n (%) or as M ± SD. Differences in mean scores and proportions between the groups are 
analyzed using t-tests or χ2 tests. 
* p < .10, ** p < .05, *** p < .01
- Data not available.
a There were no cases of intraparenchymal hemorrhage 4 and periventricular leucomalacia 2-4
b 4 mm > p97 of Levene curves
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table 2 Comparison of Outcomes on Questionnaires Between Groups

Preterm group
n = 104

Control group
n = 95 U / χ²

Behaviour: SDQ

   Parent form
 Total score, median (25 – 75 percentiles)
      Normal (%)
      Mildly abnormal (%)
      Severely abnormal (%)

n = 103/104 
8 (5 - 14)

76 (73.8%)
18 (17.5%)

9 (8.7%)

n = 95/95
5 (3 - 7)

93 (97.9%)
1 (1.1%)
1 (1.1%)

7233***
23.0***

   Teacher form
 Total score, median (25 – 75 percentiles)
      Normal (%)
      Mildly abnormal (%)
      Severely abnormal (%)          

n = 102/104
7 (4 - 11)

76 (74.1%)
13 (12.7%)
13 (12.7%)

n = 93/95
4 (2 - 7)

86 (92.5%)
5 (5.4%)
2 (2.2%)

3017***
11.8***

   Both total scores
      Normal (%)
      At least one mildly (no severely) abnormal score(s) (%)
      At least one severe disability 

n = 104/104
64 (61.5%)
21 (20.2%)
19 (18.3%)

n = 95/95
87 (91.6%)

5 (5.2%)
3 (3.2%)

24.6***

Parental perception of child vulnerability

   Mother 
 Total score, median (25 – 75 percentiles)
      Normal (%)
      Abnormal (%)

n = 101/104
5 (2 - 9)

81 (80.2%)
20 (19.8%)

n = 95/95
2 (1 - 5)

93 (98.9%)
2 (1.1%)

3330***
15.4***

   Father
 Total score, median (25 – 75 percentiles)
      Normal (%)
      Abnormal (%)          

n = 84/104
4 (2 - 7)

75 (87.2%)
11 (12.8%)

n = 83/95
3 (2 - 4)

82 (98.8%)
1 (1.2%)

2898**
8.6***

Parental mood state 

   Mother 
 Total score, median (25 – 75 percentiles)

n = 99/104
50 (43 - 62)

n = 95/95
50 (45 - 56) 4551

   Father
 Total score, median (25 – 75 percentiles)

n = 84/104
45 (40 - 55)

n = 83/95
48 (43 - 56) 2978

Parental stress

   Mother
 Total score, median (25 – 75 percentiles)

n = 101/104 
39 (30 - 59)

n = 95/95
41 (32 - 49) 4581

   Father
 Total score, median (25 – 75 percentiles)

n = 87/104
37 (30 - 51)

n = 83/95
38 (32 - 50) 3465

Data are presented as n (%), as M ± SD or as median (25 - 75 percentiles). Differences in proportions, mean 
scores and ranks between the groups are analyzed using χ2 tests, t-tests or Mann-Whitney-tests. 
* p < .10, ** p < .05, *** p < .01
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Associations between independent variables and child behaviour

Table 3 displays associations between social background, child, maternal and paternal 

characteristics and parent- and teacher-rated child behaviour problems, corrected for social 

background characteristics. Both low/middle parental education and parental foreign country of 

birth were positively associated with behaviour problems as observed by parents and teachers. Of 

the perinatal characteristics, preterm birth and being very small for gestational age were associated 

with behaviour problems. Child characteristics that were associated with behaviour problems 

were child chronic illness, child hospitalization after the neonatal period, and the occurrence of 

disabilities. Maternal and paternal stress and perception of child vulnerability were associated 

with parent-rated child behaviour problems. Only maternal perceptions of child vulnerability were 

associated with teacher-rated behaviour problems. 

table 3 Associations between social background, child, maternal and paternal characteristics and parent- and 
teacher-rated child behaviour problems, corrected for social background characteristics. 

Parent-rated 
behaviour problems

Teacher-rated 
behaviour problems

Social background characteristics

     Parental education (low-middle) .32*** .26***

     Parental foreign country of birth .17** .20***

Perinatal characteristics

     Prematurity .30*** .26***

     Very small for gestational age .19*** .21***

     Gestational age¹ .13 .11

     BPD¹ .06 .13

     Abnormal cranial ultrasound¹ .14 -.12

     Indomethacin¹ .05 .09

     Sepsis and/or meningitis¹ -.03 .09

Child characteristics

     Gender (male) .10 .11

     Rehospitalization .22*** .22***

     Chronic illness .19*** .20***

     Disability .25*** .30***

Maternal characteristics

     Perception of child vulnerability (CVS score) .45*** .17**

     Stress (POMS and PSI scores) .34*** .10

Paternal characteristics

     Perception of child vulnerability (CVS score) .35*** .08

     Stress (POMS and PSI scores) .24*** -.01

Data are presented as Standardized Regression Coefficients β. 
* p < .10, ** p < .05, *** p < .01
¹ Variables analyzed for the preterm group only.
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In a multiple regression analysis (Table 4a and 4b), in which sociodemographic and perinatal 

characteristics, child disability and child medical vulnerability and maternal and paternal 

psychological distress and maternal and paternal PCV were included, the following variables 

showed independent associations with parent-rated behaviour problems: low/middle parental 

education, preterm birth, very small for gestational age (VSGA), maternal and paternal stress, 

and maternal PCV. Moderation analysis showed that maternal PCV was a risk factor for behaviour 

problems specifically in very preterm born children, but not specifically in children with medical or 

developmental vulnerabilities. 

When the order in which the independent variables were added to the regression analysis was 

changed, and paternal characteristics were added before maternal characteristics, paternal PCV 

was still a non-significant risk factor for behaviour problems (p = .48).

Similar analyses with teacher-rated behaviour problems as dependent variables showed significant 

independent contribution to the regression of low/middle parental education, foreign parental 

country of birth, VSGA, child rehospitalisation, child illness and child disability. Because maternal 

and paternal PCV were not shown to be risk factors for teacher-rated behaviour problems, no 

moderation analyses were performed.

When only one of every twin pair was (randomly) included into the regression analyses, results 

remained essentially the same. 
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table 4a Hierarchical regression analyses predicting parent- and teacher-rated behaviour problems by 
sociodemographic, perinatal, child and maternal factors.

                                                                              Parent-rated 
behaviour problems

Teacher-rated 
behaviour problems

 n =195     n = 195
1. Parental education (low-middle) .27*** .22***
    Parental foreign country of birth .12* .16**
    Prematurity .25*** .22***
    Very small for gestational age (VsGA) .12 .16**
         R² .22*** .18***

2. Parental education (low-middle) .27*** .19**
    Parental foreign country of birth .09 .12*
    Prematurity .23*** .09
    VSGA .12* .12*
    child rehospitalization - .12*
    Child illness .15** .11*
    child disability - .18**
         R² (∆R²) .25 (.02**) .23***

3. Parental education (low-middle) .21*** ---
    Parental foreign country of birth .08
    Prematurity .18***
    VSGA .12*
    Child illness .03
    Child disability -
    maternal perception of child vulnerability (PcV) .28***
    maternal stress .32***
         R² (∆R²) .46 (.21***)

 3b.Parental education (low-middle) .20*** ---
     Parental foreign country of birth .07
     Prematurity .20***
     VSGA .12*
     Child illness .00
     Child disability -
     Maternal PCV .12
     Maternal stress .30***
     interaction Prematurity * PcV .21**
     interaction VsGA * PcV -
     interaction illness * PcV -
     interaction Disability * PcV -
         R² (∆R²) .47 (.01**)

Data are presented as Standardized Regression Coefficients β, as explained variance and added explained 
variance R² and ∆R², and as F-values. * p < .10, ** p < .05, *** p < .01
--- Step eliminated from analysis because of non-significance of F-value (p > .05)
- Variable removed from model via backward method because of non-significance of t-value (p > .10)
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table 4b Step 4 of the hierarchical regression analyses predicting parent- and teacher-rated behaviour 
problems by sociodemographic, perinatal, child, maternal and paternal factors.

                                                                              Parent-rated 
behaviour problems

Teacher-rated 
behaviour problems

      n = 168

4. Parental education (low-middle) .20*** ---

    Parental foreign country of birth .03

    Prematurity .22***

    VSGA .12**

    Child Illness .01

    Child disability -

    Maternal perception of child vulnerability .13

    Maternal stress .18**

    Interaction Prematurity * PCV .21**

    Paternal perception of child vulnerability -

    Paternal stress .22***

         R² (∆R²) .53 (.03***)

Data are presented as Standardized Regression Coefficients β, as explained variance and added explained 
variance R² and ∆R², and as F-values. * p < .10, ** p < .05, *** p < .01
--- Step eliminated from analysis because of non-significance of F-value (p > .05)
- Variable removed from model via backward method because of non-significance of t-value (p > .10)

DiscUssion

In this study, the association of maternal and paternal PCV with very preterm born children’s 

behaviour problems was studied, while taking into account sociodemographic characteristics, 

perinatal risk factors, child vulnerabilities and maternal and paternal stress. In concordance with 

other studies in this field,2,3 preterm born children had more behaviour problems than term 

born children at the age of 5 in the current study. We also showed that preterm born children 

are perceived as more vulnerable by their parents than term born controls. For teacher-rated 

behaviour problems, preterm birth was not an independent risk factor when sociodemographic, 

perinatal (VSGA-status at birth) and child characteristics (medical and developmental vulnerability) 

were taken into account. Thus, the history of preterm birth seems to affect the occurrence of 

behaviour problems as perceived by the teacher only through its consequences. Parental PCV 

was not an independent risk factor for teacher-rated behaviour problems. On the other hand, for 

parent-rated behaviour problems, actual child medical and developmental vulnerabilities were 

not shown to be risk factors, but maternal- not paternal- PCV was (besides sociodemographic 

characteristics, VSGA-status at birth and maternal and paternal stress). Maternal PCV was a risk 

factor for behaviour problems, specifically in preterm born children (both with and without true 
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vulnerabilities). These findings show that the more the mother believes her preterm born child is 

vulnerable or susceptible to illness, the more behaviour problems the parent reports. Although it 

is imaginable that parenting behaviour mediates the associations between maternal PCV and child 

behaviour, the study by Ocampo et al.,14 which focused on both PCV and parental overprotection 

showed that only high PCV was a risk factor for behaviour problems in children.

Paternal PCV appeared to have no significant additional effect on behaviour problems as 

perceived by parents when sociodemographic, perinatal and child characteristics and paternal 

stress is taken into account. Earlier research showing a relation between parental PCV and child 

behaviour did not differentiate between parents.14 The current study shows that it is actually 

maternal PCV that matters, especially in preterm born children, but not especially in children with 

true vulnerabilities, such as being born very small for gestational age, or having a chronic illness 

and/or disabilities. Parental PCV was found to not always be justified by the current health and 

functioning of the child.11,12 The current study adds that also ‘unjustified’ maternal PCV plays a 

role in preterm children’s behaviour problems. Mothers and their preterm born children could 

profit from an intervention aimed at readjusting maternal perception of their child’s vulnerability 

to a more realistic vision. Reducing PCV may decrease behavioural problems in preterm born 

children. Preventive intervention is possible, and could be aimed at anxious mothers, as anxiety at 

hospital discharge is associated with later parental perception of child vulnerability.13 Prevention 

of behaviour problems is important, since research has shown that early behaviour problems 

are predictive of psychiatric disorders at the age of 11,25 and that behaviour problems remain 

significant until at least the age of 20.26 

Stress appeared to be another maternal risk factor for behaviour problems in children. This 

association has been shown before in groups of term born children at preschool age (with and 

without developmental delays).8,27,28 In the current study, maternal stress together with maternal 

PCV explained 21% of the variance of parent-rated child behaviour problems. Research in groups 

of term born children at preschool age (again with and without developmental delays and with 

and without clinic-referred behaviour problems) has shown that paternal stress is associated with 

child behaviour problems as well.8,9 When child behaviour problems at the age of 3 were taken 

into account, paternal initial level and change in stress explained 12% of the variance of child 

behaviour problems at age 4 (while mental development did not significantly contribute to the 

explained variance of child behaviour at age 4).8 In the current study, paternal stress (but not 

paternal PCV) was a risk factor for child behaviour problems as well, even when sociodemographic, 

child and maternal factors were accounted for. 
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In concordance with other studies,5,29 the current study showed independent and significant 

associations between sociodemographic factors and parent- and teacher-rated child behaviour 

problems. As sociodemographic characteristics often co-occur with other risk factors, it is 

necessary to take these factors into account when behaviour is the focus of study.

  

Not only do the risk factors for parent and teacher ratings of behaviour differ, parents and 

teachers also do not agree on the identification of children with clinically significant behaviour 

problems (this study and 30). Differences between parent and teacher ratings can be explained by 

the different characteristics of the situation in which the behaviour is observed, and by different 

perceptions of the informants30 (which can be coloured by characteristics of the informant and 

the relationship between child and informant30-32). Another possible explanation for differences 

in parent and teacher ratings is that teachers are better than parents in recognizing externalising 

disorders, while parents are better than teachers at recognizing internalising disorders.31,33 All 

before mentioned research underscores the importance to use more than only one informant 

in assessing children’s behaviour while in a lot of studies, only parent ratings of behaviour are 

used.4,5,7,29,34 

Strengths of the current study were the use of two informants (parents and teachers) for behavioural 

problems, the use of a parental education measure that was based on level of education of both 

parents, the use of stress and PCV-questionnaires for both parents, and inclusion of chronic 

child illness and disabilities that were measured with standardized tests by child psychologists, 

pediatricians and child physiotherapists. A limitation was the fact that the parental form of the 

SDQ was in most cases completed by the mother, which entails interdependence between the 

variables of maternal stress and PCV and parent-rated behaviour problems. The fact that there 

is a high correlation between paternal stress/PCV and parent-rated behaviour problems, and 

that paternal stress is as important in predicting behaviour problems as maternal stress, may 

demonstrate that this interdependency is limited. In this study, child behaviour problems were 

used as a dependent variable and parental characteristics as independent variables. Because 

of the cross-sectional nature of this study, no conclusions can be drawn about the direction of 

influences; child behaviour can be a risk factor for parental stress and PCV as well as the other way 

around.8 Disentangling the bidirectional influences of the different risk factors could be the focus 

of future longitudinal research. 

concLUsion

In this study, preterm born children have more behaviour problems than term born children 

and are perceived as more vulnerable by their parents than term born controls. Risk factors for 
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behavioural problems as perceived by parents and teachers are sociodemographic disadvantages 

and VSGA-status at birth. In teacher-rated behaviour problems, actual vulnerability of the child 

plays a role, while parent-rated behaviour problems are associated strongly with maternal PCV 

and stress. The finding that PCV is a risk factor especially for preterm born children (both with and 

without true vulnerabilities) offers possibilities for intervention. 



90

Chapter 5

ReFeRence List

1. Potharst ES, van Wassenaer A, Houtzager B, 
van Hus JWP, Last BF, Kok JH. High incidence 
of multi-domain disabilities in very preterm 
children at the age of 5. J Pediatr. 2011;159:79-
85.

2. Bhutta AT, Cleves MA, Casey PH, Cradock MM, 
Anand KJ. Cognitive and behavioral outcomes of 
school-aged children who were born preterm: a 
meta-analysis. JAMA. 2002;288:728-737.

3. Johnson S. Cognitive and behavioural outcomes 
following very preterm birth. Semin Fetal 
Neonatal Med. 2007;12:363-373.

4. Delobel-Ayoub M, Arnaud C, White-Koning M, 
Casper C, Pierrat V, Garel M, et al. Behavioral 
Problems and Cognitive Performance at 5 Years 
of Age After Very Preterm Birth: The EPIPAGE 
Study. Pediatrics. 2009;123:1485-1492.

5. Delobel-Ayoub M, Kaminski M, Marret S, 
Burguet A, Marchand L, N’Guyen S, et al. 
Behavioral outcome at 3 years of age in very 
preterm infants: the EPIPAGE study. Pediatrics. 
2006;117:1996-2005.

6. Deater-Deckard K, Bulkley J. Parent concerns 
in long-term follow-up. Semin Neonatol. 
2000;5:171-178.

7. Gray RF, Indurkhya A, McCormick MC. 
Prevalence, stability, and predictors of clinically 
significant behavior problems in low birth 
weight children at 3, 5, and 8 years of age. 
Pediatrics. 2004;114:736-743.

8. Baker BL, McIntyre LL, Blacher J, Crnic K, 
Edelbrock C, Low C. Pre-school children with 
and without developmental delay: behaviour 
problems and parenting stress over time. 
Journal of Intellectual Disability Research. 
2003;47:217-230.

9. DeKlyen M, Biernbaum MA, Speltz ML, 
Greenberg MT. Fathers and preschool behavior 
problems. Dev Psychol. 1998;34:264-275.

10. Saenz P, Cerda M, Diaz JL, Yi P, Gorba M, Boronat 
N, et al. Psychological stress of parents of 
preterm infants enrolled in an early discharge 
programme from the neonatal intensive care 
unit: a prospective randomised trial. Arch Dis 
Child Fetal Neonatal Ed. 2009;94:F98-F104.

11. Estroff DB, Yando R, Burke K, Snyder D. 
Perceptions of preschoolers’ vulnerability by 
mothers who had delivered preterm. J Pediatr 
Psychol. 1994;19:709-721.

12. Green M, Solnit AJ. Reactions to the threatened 
loss of a child: a vulnerable child syndrome. 
Pediatric management of the dying child, part 
III. Pediatrics. 1964;34:58-66.

13. Allen EC, Manuel JC, Legault C, Naughton 
MJ, Pivor C, O’Shea TM. Perception of child 
vulnerability among mothers of former 
premature infants. Pediatrics. 2004;113:267-
273.

14. De Ocampo AC, Macias MM, Saylor CF, 
Katikaneni LD. Caretaker perception of child 
vulnerability predicts behavior problems in 
NICU graduates. Child Psychiatry Hum Dev. 
2003;34:83-96.

15. Goodman R. The Strengths and Difficulties 
Questionnaire: a research note. J Child Psychol 
Psychiatry. 1997;38:581-586.

16. Forsyth BW, Horwitz SM, Leventhal JM, Burger 
J, Leaf PJ. The child vulnerability scale: an 
instrument to measure parental perceptions 
of child vulnerability. J Pediatr Psychol. 
1996;21:89-101.



91

Perception of child vulnerability and behaviour problems

5

17. Houtzager B, Möller E, Maurice-Stam H, Last B, 
Grootenhuis M. Parental perceptions of child 
vulnerability in relation to chronic illness and 
health related quality of life in a community 
based sample. subm. 2011.

18. Curran SL, Andrykowski MA, Studts JL. Short 
form of the Profile of Moos States (POMS-
SF): Psychometric information. Psychological 
Assessment. 1995;7:80-83.

19. Wald FD, Mellenbergh GJ. De verkorte versie 
van de Nederlandse vertaling van de Profile 
of Mood States. Nederlands Tijdschrift voor 
Psychologie. 1990;45:86-90.

20. Brock AJLL, De Vermulst AA, Gerris JRM, Abidin 
RR. NOSI: Nijmeegse Ouderlijke Stress Index. 
Handleiding experimentele versie. Lisse: Swets 
en Zeitlinger b.v.; 1992.

21. Hendriksen J, Hurks P. WPPSI-III-NL Wechsler 
preschool and primary scale of intelligence-
Third edition. Nederlandse bewerking. 
Amsterdam: Pearson Assessment and 
Information B.V.; 2009.

22. Touwen BCL. Examination of the child with 
minor neurological dysfunction (2nd ed.). 
London, Philadelphia: S.I.M.P. with Heinemann 
Medical, Lippencott; 1979.

23. Peters LH, Maathuis KG, Kouw E, Hamming M, 
Hadders-Algra M. Test-retest, inter-assessor 
and intra-assessor reliability of the modified 
Touwen examination. Eur J Paediatr Neurol. 
2008;12:328-333.

24. Henderson SE, Sugden DA, Barnett AL. 
Movement Assessment Battrey for Children - 
Second Edition (Movement ABC-2). London: 
Harcourt Assessment; 2007.

25. Johnson S, Hollis C, Kochhar P, Hennessy E, 
Wolke D, Marlow N. Psychiatric disorders 
in extremely preterm children: longitudinal 
finding at age 11 years in the EPICure study. J 
Am Acad Child Adolesc Psychiatry. 2010;49:453-
463.

26. Hack M, Youngstrom EA, Cartar L, Schluchter 
M, Taylor HG, Flannery D, et al. Behavioral 
outcomes and evidence of psychopathology 
among very low birth weight infants at age 20 
years. Pediatrics. 2004;114:932-940.

27. Crnic KA, Gaze C, Hoffman C. Cumulative 
parenting stress across the preschool period: 
relations to maternal parenting and child 
behaviour at age 5. Inf Child Dev. 2005;14:117-
132.

28. Walker LO, Cheng C. Maternal empathy, self-
confidence, and stress as antecedents of 
preschool children’s behavior problems. Journal 
for Specialists in Pediatric Nursing. 2007;12:93-
104.

29. Hack M, Taylor HG, Schluchter M, Andreias 
L, Drotar D, Klein N. Behavioral outcomes of 
extremely low birth weight children at age 8 
years. J Dev Behav Pediatr. 2009;30:122-130.

30. Gross D, Fogg L, Garvey C, Julion W. Behavior 
problems in young children: an analysis of cross-
informant agreements and disagreements. Res 
Nurs Health. 2004;27:413-425.

31. Konold TR, Pianta RC. The Influence of 
Informants on Ratings of Children’s Behavioral 
Functioning; A Latent Variable Approach. 
Journal of Psychoeducational Assessment. 
2007;25:222-236.

32. Kroes G, Veerman JW, De Bruyn EE. The impact 
of the big five personality traits on reports of 
child behavior problems by different informants. 
J Abnorm Child Psychol. 2005;33:231-240.



92

Chapter 5

33. 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. Br 
J Psychiatry. 2000;177:534-539.

34. Loe IM, Lee ES, Luna B, Feldman HM. Behavior 
problems of 9-16 year old preterm children: 
biological, sociodemographic, and intellectual 
contributions. Early Hum Dev. 2011;87:247-
252.






