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Abstract 

Objectives To determine the feasibility, concurrent validity and discriminatory power of the 

IPARAN among Dutch parents with a newborn child. 

Setting Community pediatrics. 

Participants Data from a controlled trial was used. In total, 2,659 Dutch parents with a newborn 

child were invited to participate. Of the 2,659 parents, 759 parents filled in the consent form and 

participated in the study.  

Primary and secondary outcome measures Concurrent validity was determined by 

calculating correlations – using the Pearson correlation (r) – between the IPARAN score and 

related constructs from the following instruments: the Empowerment Questionnaire 2.0 (EMPO 

2.0), the Family Functioning Questionnaire and the Parenting Stress Questionnaire. 

Discriminatory power was determined by calculating ROC curves between high-risk and low-risk 

mothers according to their scores on the related constructs. Feasibility was determined by 

examining the percentage of missing answers. 

Results In terms of concurrent validity, we found that three out of 12 correlations between 

IPARAN score and related constructs were strong (i.e. r > 0.50) and four out of 12 were medium 

(i.e. r = 0.30-0.49). In terms of discriminatory power, mothers with a score in the 

borderline/clinical range or P10 range of the related constructs (high-risk mothers) had a higher 

IPARAN score than mothers with a score in the normal range or P90 range of the related 

constructs (low-risk mothers). Effect sizes varied from d=0.37 to d=1.93, and the area under the 

ROC curve varied from AUC=0.62 to AUC=0.93. Regarding feasibility, the part of the IPARAN 

filled in by the mother had on average 0.7% missing answers, whereas the part of the IPARAN 

filled in by the father had on average 1.7% missing answers.  

Conclusion The results of this study support the concurrent validity, discriminatory power, and 

feasibility of the IPARAN among a population of Dutch parents with a newborn child.  
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Strengths and limitations of the study 

• First study to validate the risk assessment tool ‘IPARAN’ to identify parents at-risk of 

parenting stress. 

• Various reference scales of risk factors for parenting stress were used for validation. 

• High response rate among difficult to reach sample. 

• A convenient sampling method was used. 

• Not all risk factors of parenting stress could be validated. 

 

Introduction 

Raising a child can be challenging for parents. Research has shown that parents/caregivers 

(further mentioned parents) have many concerns, especially when their child is still young. 

Concerns are about parenting in general, developmental delay or behavior of their child. Almost 

60% of parents with children around 14 months of age indicated to have some parental 

concerns for which they felt they needed assistance or advice from someone outside the family, 

and 11.4% indicated to have frequent concerns (1). Circumstances in parents’ life may cause 

parenting to become more challenging and stressful (2), and lead to parenting stress. Previous 

research has identified circumstances that may increase the risk of parenting stress: lack of 

social support (3, 4), single parenthood (5), young parenthood (3-6), ambivalent feelings about 

parenthood (4, 7), depressive feelings (3, 4, 6), spousal violence (3, 4, 8-10), alcohol/drug 

abuse (3, 4, 11), negative childhood experiences (3, 4, 6-8, 12, 13), negative sexual 

experiences (6, 7, 13), tendency to become upset and angry (losing temper) (3), believe in 

physical punishment (4, 8), low birthweight of the child (14), and birth term of the child (14).  

Parenting stress is conceptualized by Östberg (15) as a perceived discrepancy between 

situational demands and personal resources in parenthood. Parenting stress is associated with 

severe parenting practices such as child abuse and neglect (16). Child abuse and neglect 
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again, is associated with adverse physical, cognitive and psychosocial outcomes for children in 

the short and long term (17-19). 

  It is important to provide help and support to parents that experience parenting stress. 

However, it remains a challenge to identify parents at-risk of parenting stress timely, in order to 

provide preventive interventions. The Instrument for identification of Parents At Risk for child 

Abuse and neglect (IPARAN) (20) was developed to identify parents with a newborn child who 

are likely to experience parenting stress that may be associated with child abuse or neglect, in 

order to provide them with a preventive intervention, such as the Supportive Parenting 

Intervention (21). By identifying those parents at-risk of parenting stress early on in a child’s life, 

by screening parents with a newborn child, we will be better able to support these parents. This 

helps to prevent the long-term potential harmful effects of parenting stress and the associated 

negative parenting practices such as child abuse and neglect.  

The IPARAN focuses on the aforementioned circumstances that increase the risk of 

parenting stress, such as a problematic childhood of one or both parents, poor social support, 

and depressive feelings by one or both parents.  

The IPARAN is currently used by 51% of Youth Health Care (YHC) centers in the 

Netherlands to support professionals in their assessment of risk of parenting stress (22, 23). 

Although some research has been conducted regarding non-response (24), there is no study 

yet available examining the concurrent validity, discriminative power, and feasibility of the 

IPARAN. The objective of this study was therefore to evaluate the concurrent validity, 

discriminative power, and feasibility of the IPARAN in a population of Dutch parents with a 

newborn child. Our research question was as follows: Is the IPARAN a valid and feasible tool for 

assessing risk factors for parenting stress in this population? To answer this question, we 

calculated correlations between parents’ scores on the IPARAN and those for related constructs 

(concurrent validity). Based on the direction of the questions asked, we expected negative 

correlations for all related constructs, except for the related construct ‘depressive symptoms’. 
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Additionally to explore the discriminatory power of the IPARAN differences in IPARAN score 

between mothers within the borderline/clinical range or P10 range of the related constructs 

(high-risk mothers) and mothers within the normal range or P90 range of the related constructs 

(low-risk mothers) were examined, and ROC curves were calculated. We expected higher 

IPARAN scores for the high-risk mothers. The feasibility of the IPARAN was determined by 

examining the percentage of missing answers. 

 

Methods 

Data collection and participants 

This study used data from the Supportive Parenting study, a controlled trial described in detail 

elsewhere (25). The IPARAN was previously named ‘Supportive Parenting Questionnaire’ (25) 

(Trial registration: www.trialregister.nl; Netherlands Trial Register: NTR 5307; 16 July 2015). 

In short, all parents with a child born between January and September 2014, living in a 

suburban area of the western part of the Netherlands were invited to participate. In order to 

participate, parents were required to have at least basic Dutch language skills and provide 

written informed consent.  

In the Netherlands, a Youth Health Care nurse (YHC-nurse) visits all parents with a 

newborn child at home 5-14 days after childbirth. This is known as the ‘well-child visit’. During 

this visit the YHC-nurse informed the parents about the study and provided parents with an 

information leaflet, informed consent form and baseline questionnaire. This baseline 

questionnaire included the IPARAN and three other questionnaires that assess related 

constructs, namely the Empowerment Questionnaire 2.0 (EMPO 2.0) (26), the Family 

Functioning Questionnaire (27), and the Parenting Stress Questionnaire (28). Parents were 
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invited to provide written informed consent for participation in the study and to return the 

baseline questionnaire to the researchers in a pre-paid envelope.  

In total, 2,659 parents received information about the study and were invited to 

participate. Of these, 759 parents completed the written informed consent form and baseline 

questionnaire (28.5%). However, for 32 families (4.2%), an IPARAN score could not be 

calculated for the father. Only the mothers completed their part and not both parents, despite 

the mother indicating that she lived together with her husband or partner, leaving a population 

for analysis of 727 parents. 

 

 

Ethics statement 

Methods were carried out in accordance with the STROBE statement (29). Parents received 

written information about the study and were free to refuse participation. Parents willing to 

participate provided written informed consent. Only anonymous data were used for analysis. 

This study was approved by the Medical Ethics Committee of Erasmus Medical Center 

Rotterdam (MEC-2013-568). 

 

 

Measurements 

The IPARAN 

The IPARAN aims to identify risk factors related to the development of parenting stress (30). 

These risk factors were selected by Bouwmeester-Landweer et al. (31) based on previous 

research (3-14) and can be divided into three domains (31) based on the ecological model of 

Belsky (32-34), and the concept of parental awareness of Newberger (35), elaborated on by 
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Baartman (36). These three domains are as follows: child and family characteristics; parental 

developmental history and personality (including parental awareness); and characteristics of the 

social context.  

The IPARAN is a three-page self-report form with a general part (filled in by both 

parents), a part for the mother, and a part for the father/other parent (see Supporting 

Information S1 table). The general part consists of five items relating to risk factors in the first 

domain: birthweight of the child, duration of pregnancy, age of mother at delivery, age of father 

at delivery, and family structure. The part filled in by the mother and the part filled in by the 

father/other parent each consists of sixteen items. These items relate to risk factors in the first, 

second and third domain. The item within the first domain is ‘quarrels with partner ever become 

physical’. Items within the second domain are ‘worried about raising your child’, ‘unhappy during 

pregnancy about becoming a mother/father’, ‘parents or carers had loving relationship’, ‘being 

hit as a child’, ‘ever felt unhappy in past 3 years’, ‘losing temper’, ‘ negative sexual experience’, 

‘drug/alcohol abuse’, and ‘hitting should be part of upbringing’. Items within the third domain are 

‘finding it difficult to ask for help’, ‘feeling comfortable in neighborhood’, ‘maintain close relations 

with family’, ‘receiving support from network of family, neighbors, friends’, and ‘receiving support 

from partner’. The items are accompanied by either a 4-point response scale (always, often, 

sometimes, never) or a yes/no option.  

 Each item is assigned a score between 0 and 2 (see Supporting Information S1 table). In 

order to categorize parents as either being at-risk or not-at-risk for parenting stress, a 

summation score is calculated for each parent by adding the total score of the parent to the total 

score of the general part of the instrument. If either parent has a summation score of ≥3, the 

family is considered to be at-risk of parenting stress.  
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Demographic characteristics 

Data was collected on age, gender, and country of birth of both parents and child. Educational 

level of both parents and net family income per month were also included. Educational level was 

classified as low (primary education, lower secondary education), middle (higher secondary 

education, vocational education) or high (higher vocational education, university). Net family 

income was classified as low (<€1800,- per month) or high (≥€1800,- per month). Nationality of 

the child, father, and mother was classified as Dutch or non-Dutch, according to definitions used 

by Statistics Netherlands (37). 

 

Related constructs of parenting stress 

Competences as a person and parent, childhood experiences, depressive symptoms, social 

network and partner support were assessed by subscales based on the existing instruments, 

EMPO 2.0, Family Functioning Questionnaire (FFQ), and Parent Stress Questionnaire (PSQ) 

(26-28). These questionnaires formed part of the baseline questionnaire. No data was obtained 

on four risk factors for parenting stress assessed by the IPARAN (i.e. negative sexual 

experience, believe in physical punishment, spousal violence and alcohol/drug abuse).  

 

Competences as a person and parent 

Competences as a person and parent were assessed by two subscales of the EMPO 2.0, a 

questionnaire that assesses parental empowerment. Competence as a person refers to parents’ 

feelings about whether they are in control of their own lives and capable of dealing with 

problems as they occur. This construct is assessed by eight items. An example of an item is ‘I 

can handle problems easily’. Competence as a parent is about parents’ feelings whether they 

are in control of their child and know their strengths and limitations as a parent. This construct is 

assessed by seven items. An example of an item is ‘I have great confidence in my parenting 
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skills’. Both subscales have a 5-point response scale ranging from 1=strongly disagree to 

5=strongly agree.  

For both subscales raw scores are converted to a score between 1 (indicating a low 

level of competence) and 10 (indicating a high level of competence). Depending on the amount 

of items belonging to a subscale (e.g. competence as a person consists of 8 items), a minimum 

score, 8, and maximum score, 40, can be calculated. The maximum score minus the minimum 

score of a subscale (40–8=32) is distributed evenly over the maximum converted score of 10 

(10/32=0.3125). To calculate a parent’s converted score, the minimum score of the subscale is 

subtracted from his/her summation score, e.g. 32 ((32-8)*0.3125=7.5). Parents within the first 

10% (P10) of both subscales were seen as high-risk parents. The subscales competence as a 

person and competence as a parent have a Cronbach’s alpha of 0.81 and 0.82 respectively 

(26).  

 

Parental developmental history 

Parental developmental history is assessed by the subscale childhood experience, also derived 

from the FFQ. Childhood experience is about a parent’s own childhood and whether he/she has 

pleasant memories of his/her own childhood . The subscale is assessed by four items on a 4-

point response scale ranging from 1=not true to 4=very true. A summation score is calculated 

and also converted into a category (normal, borderline, clinical) according to the guideline (27). 

An example of an item is ‘you feel your own parents treated you well’. This subscale has a 

Cronbach’s alpha of 0.85 (27).  

 

Partner support 

Partner support is assessed by the subscale partner relationship, also derived from the FFQ 

and is about the perception of a person’s relationship with his/her partner and the extent to 
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which he/she feels supported by his/her partner. Partner relationship is assessed by five items 

on a 4-point response scale ranging from 1=not true to 4=very true. A summation score is 

calculated and also converted into a category (normal, borderline, clinical) according to the 

guideline (27). An example of an item is ‘you feel your partner supports you in raising the 

children’. This subscale has a Cronbach’s alpha of 0.89 (27).  

 

Social network 

Social network is assessed by the subscale social contacts from the Family Functioning 

Questionnaire (FFQ), a questionnaire that assesses problems parents encounter within their 

family. The subscale social contacts refers to the extent to which a parent has contact with 

neighbors, family and friends, and is assessed by five items on a 4-point scale ranging from 

1=not true to 4=very true. A summation score is calculated and also converted into a category 

(normal, borderline, clinical) according to the guideline (27). An example of an item is ‘your 

family has regular contact with other local residents’. This subscale has a Cronbach’s alpha of 

0.72 (27). The FFQ provides norm referenced standard scores for children between 0-3 year, 4-

11 year and 12-18 year.  

 

Depressive symptoms 

Symptoms of depression was assessed with the subscale depressive symptoms, derived from 

the Parenting Stress Questionnaire (PSQ), a questionnaire that assesses the level of stress 

parents experience in their role as a parent. This subscale refers to the extent to which a parent 

is happy with him/herself and his/her circumstances and is assessed by seven items on a 4-

point response scale ranging from 1=not true to 4=very true. A summation score is calculated 

and also converted into a category (normal, borderline, clinical) according to the guideline (28). 

An example of an item is ‘sometimes I do not see the point of living’. This subscale has a 
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Cronbach’s alpha of 0.87 (28). The PSQ provides norm referenced standard scores for children 

between 0-3 year, 4-11 year and 12-18 year.  

 

Statistical analyses 

Concurrent validity 

Concurrent validity was assessed by comparing the IPARAN score with those obtained for the 

related constructs of the EMPO 2.0 (26), the FFQ (27) and the PSQ (28) and calculating 

Pearson’s correlation coefficients (r). The IPARAN score of the mother was only compared with 

the scores obtained for the related constructs, filled in by the mother. The IPARAN score of the 

father was only compared with the scores obtained for the related constructs, filled in by the 

father. We used the criteria suggested by Cohen for judging the size of the correlations thus 

obtained: r <0.30 for minor, r = 0.30-0.49 for medium, and r ≥0.50 for strong correlations (38). 

 

Discriminatory power 

An independent t-test was used to compare the IPARAN score of mothers with a 

borderline/clinical range or P10 range of the related constructs (high-risk mothers) with those for 

mothers with a score in the normal range or P90 range of the related constructs (low-risk 

mothers). In order to relate the difference in mean scores to the distribution of the scores, effect 

size estimations (d) were calculated by dividing the difference between the mean scores by the 

standard deviation. We used the criteria suggested by Cohen for judging the effect sizes thus 

obtained: d=0.20 for small, d=0.50 for moderate and d=0.80 for large effect sizes (38). 

Additionally, receiver operating characteristic (ROC) curves were plotted and the area under the 

curve (AUC) was calculated. The greater the AUC, the greater the discriminatory power of the 

IPARAN for discriminating between high-risk and low-risk mothers. An AUC<0.50 indicated 
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chance level; 0.50≤AUC<0.70 indicated low discriminatory power; 0.70≤AUC<0.90 indicated 

moderate discriminative power; and an AUC≥0.90 indicated high discriminatory power (39).  

 

Feasibility 

To determine feasibility percentages of missing answers at the item level of the IPARAN were 

calculated. Percentages of respondents for whom it was not possible to calculate a total 

IPARAN score due to missing items were also calculated.  

 

Furthermore, descriptive statistics were used to describe the study sample. Only complete 

cases were used for all analyses. All analyses were performed using SPSS21 (40).  

 

 

Results 

Sample characteristics 

The baseline questionnaire, containing the IPARAN and the questionnaires assessing the 

related constructs, was completed by 727 parents. Average age of the mother at baseline was 

30.0 years (SD=4.5). Only 0.3% was ≤18 years. The majority of the mothers (92.8%) had middle 

to high educational level and 96.8% were of Dutch ethnicity. Fathers had an average age of 

32.5 years (SD=5.2) at baseline. Of the fathers, 86.2% had a middle to high educational level 

and 97.6% were of Dutch ethnicity. In total, 1.7% of the respondents were single parents and 

10.9% had a net monthly income below €1800,-. The mean age of the child at baseline was 5.2 

months (SD=3.5) and 52.4% of the children were boys. The IPARAN has to be filled in by both 

the mother and father/other parent (with the exception of single parents). The remaining part of 

the baseline questionnaire (containing questions for the related constructs from the EMPO 2.0, 
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the FFQ and the PSQ) has to be filled in by one of the parents. For 93.2% of the baseline 

questionnaires, the remaining part was filled in by the mothers (Table 1).  

 Parents at-risk of parenting stress are more often single parent, more often of non-Dutch 

ethnicity, have a lower educational level, shorter duration of pregnancy and the child had a 

lower birthweight.  

 

Table 1. Demographic characteristics of the study sample. 

 

a Gender of the parent who completed the remaining part of the baseline questionnaire 

 

Concurrent validity 

Table 2 shows the correlations between the related constructs and the IPARAN score, 

separately for mothers and fathers.  

The correlations of the IPARAN score of the mother varied from r= -0.10 to r= -0.58 and 

r = 0.50 (depending on the related construct with which the total IPARAN score was being 

compared). Of the six pairs of scores analyzed, one third of the correlations (33.3%) had values 

Subject Characteristics Total 
(n=727) 

Parents at-
risk 
(n=177) 

Parents 
not at-risk 
(n=550) 

p-value 

Mother Mean age (SD), y 30.0 (4.5) 30.7 (5.3) 29.8 (4.2) .048 
 <19 years (%) 0.3 1.1 0.0 .003 

 Nationality (Dutch, %) 96.7 93.2 97.8 .003 
 Educational level (Low, %) 7.4 13.2 5.5 .002 

 IPARAN score 1.35 (1.94) 3.73 (2.46) 0.59 (0.80) .000 

Father Mean age (SD), y 32.5 (5.2) 32.6 (6.0) 32.4 (4.9) .671 
 <19 years (%) 0.0 0.0 0.0 - 
 Nationality (Dutch, %) 97.6 94.7 98.5 .004 
 Educational level (Low, %) 13.6 13.1 13.8 .962 
 IPARAN score 1.02 (1.33) 2.51 (1.63) 0.58 (0.81) .000 
Child  Gender child (boy, %) 52.2 59.3 49.9 .029 

 Mean age child, months (SD) 5.2 (3.5) 5.1 (2.8) 5.2 (3.7) .806 
 Duration of pregnancy  

(<38 weeks, %) 
8.9 15.3 6.9 .001 

 Birth weight (<2500 grams, %) 5.2 11.3 3.3 .000 

Household Family composition  
(single parent, %) 

1.7 5.1 0.5 .000 

 Net monthly family income 
(<€1800,- %) 

10.9 15.5 9.4 .024 

Other Gender parenta (female, %) 93.0 92.7 93.1 .844 
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of r smaller than -0.30; two pairs (33.3%) had values between r=0.30 and r=0.49. And two pairs 

(33.3%) had values of r>0.49, for both negative and positive correlations. The strongest 

correlations were found between the IPARAN score and the related constructs ‘childhood 

experience’ (r= -0.58), and ‘depressive symptoms’(r=0.50) (Table 2).  

 
Table 2 Concurrent validity: correlations between parents’ scores (mothers n=676; fathers n=51) on the 

IPARAN and those on the related constructs. 

IPARAN
a
 Related constructs

 
Missings

 
Correlation 
mother’s part 

Correlation 
father’s part 

  n r p r p 

Total score**
 Competence as a personb*

 4 -.24 .000 -.40 .004 

Competence as a parentb*
 3 -.10 .007 -.06 .691 

Childhood experiencec*   2 -.58 .000 -.59 .000 

Partner relationshipc*
 18 -.36 .000 -.17 .236 

Social contactsc*
 1 -.39 .000 -.22 .117 

Depressive symptomsd**
 4 .50 .000 .48 .000 

 

a 
Correlations between total score on the IPARAN in the first column and the related constructs in the second column were 
calculated using Pearson’s correlation coefficient (r). The IPARAN score of the mother was correlated to related 
constructs filled in by the mother. The IPARAN score of the father was correlated to related constructs filled in by the 
father. 

b 
Derived from the EMPO 2.0 (26) 

c 
Derived from the Family Functioning Questionnaire(27) 

d Derived from the Parenting Stress Questionnaire (28) 
*  A low score indicates problems 
**  A high scores indicates problems 
Bold numbers indicate a significant correlation between the item on the IPARAN and the related construct (p<0.008) as tested with 
Pearson’s correlation and correct for multiple testing with a Bonferroni correction (0.05/6). 

 

Of the six correlations between the IPARAN score of the father and the related constructs, half 

of the correlations were not significant (p>0.05.) Of the three remaining significant correlations, 

two had an r between 0.30-0.49, for both positive and negative correlations, and one correlation 

had an r of -0.59. The strongest correlation was found between the IPARAN score and the 

related construct ‘childhood experience’ (r= -.59) (Table 2). 

 

Discriminatory power 

Table 3 shows the IPARAN score, the Cohen’s d and the AUC for mothers within the 

borderline/clinical range or P10 range of the related constructs (high-risk mothers) and mothers 

within the normal range or P90 range of the related constructs (low-risk mothers). On all related 
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constructs, high-risk mothers had a significantly higher IPARAN score than low-risk mothers 

(p<0.05). Half of the effect sizes were large (d>0.80) and one third was moderate 

(0.50<d<0.80). The ROC curves show that the IPARAN has moderate discriminatory power 

(≤0.70AUC<0.90) for the related constructs 'depressive symptoms', 'social contacts', and 

'partner relationship' and has high discriminatory power (AUC>0.90) for the related construct 

'childhood experience'. For the related constructs ‘competence as a person’, and ‘competence 

as a parent’ the IPARAN had low discriminatory power (0.50≤AUC<0.70) (39).  

 

Table 3. Discriminatory power of the mothers’ IPARAN score, relative to the scores on the related 

constructs in the borderline/clinical or P10 range filled in by the mothers. 

Related constructs n Mean score on IPARAN
a 
(SD) Cohen’s d AUC (95% CI) 

Competence as a personb     
High risk 65 2.70 (2.63) 0.58 .68 (.60; .75) 
Low risk 607 1.17 (1.73)   
Competence as a parentb     
High risk 84 2.01 (2.15) 0.37 .62 (.56; .69) 
Low risk 589 1.22 (1.83)   
Childhood experiencec     
High risk 27 5.04 (2.00) 1.93 .93 (.91; .96) 
Low risk 647 1.18 (1.74)   
Partner relationshipc     
High risk 14 3.61 (3.22) 0.75 .74 (.59; .90) 
Low risk 644 1.19 (1.70)   
Social contactsc     
High risk 47 3.71 (3.09) 0.83 .76 (.68; .84) 
Low risk 628 1.15 (1.66)   
Depressive symptomsd     
High risk 58 4.11 (3.21) 0.95 .81 (.74; .87) 
Low risk 610 1.07 (1.48)   

 

a The mean score represents the summation score of the mother. 
b Derived from the EMPO 2.0 (26) 
c Derived from the Family Functioning Questionnaire (27) 
d Derived from the Parenting Stress Questionnaire (28) 
Bold numbers indicate a significant difference between the high-risk and low-risk group (p<0.05) as tested with an independent T-
test. 

 

Feasibility 

The mother's part of the IPARAN had on average 0.7% missing answers, whereas the father's 

part of the IPARAN had on average 1.7% missing answers. The highest percentage of missing 
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answers, for both mothers and fathers, was for the item ‘Quarrels with partner ever become 

physical’ (respectively 1.7% and 2.3% missing answers). Also, for 32 families (4.2%) it was not 

possible to calculate an IPARAN score for the father/other parent. Only the mothers completed 

their part and not both parents, despite the mother indicating that she lived together with her 

husband or partner. 

 

Discussion 

The results of our study suggest that the Instrument for identification of Parents At Risk for child 

Abuse and Neglect (IPARAN) is a valid and feasible tool for assessing risk factors for parenting 

stress in Dutch parents with a newborn child. The results in terms of feasibility partly confirm the 

results of earlier study (20).   

The correlations found between the IPARAN score and those obtained on the related 

constructs of the EMPO 2.0 (26), Family Functioning Questionnaire (27) and Parenting Stress 

Questionnaire (28) support the instrument’s concurrent validity. Various minor to strong 

correlations were found between the IPARAN score and the related constructs, filled in by the 

mother. All directions of the correlations were in line with our expectations. The strongest 

correlations were found between the IPARAN and the constructs ‘childhood experience’ and 

‘depressive symptoms’. The related constructs ‘competence as a parent’ and ‘competence as a 

person’ filled in by the mother showed minor correlations with the IPARAN. A possible 

explanation for this minor correlation is that the related construct that we chose does not 

measure exactly the same concept as the IPARAN score with which it is being compared. The 

items in the IPARAN that are related to competences as a parent focuses on worries during 

pregnancy about becoming a mother/father, and whether you feel capable of becoming a 
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parent, while the related construct focuses more on parenting practices in general. It is likely 

that the correlation is low due to this conceptual difference.  

The correlations for the fathers raise some concern, since half of the correlations were 

not significant. The related constructs ‘competence as a parent’, ‘social contacts’ and ‘partner 

relationship’ filled in by the father showed no significant correlation with the IPARAN score of 

the father. Since our sample size of the fathers was low (n=51), the fact that half the correlations 

were not significant could be due to this low sample size. We therefore suggest that future 

research should focus more on the part of the father.  

The fact that the IPARAN was able to distinguish between high-risk and low-risk mothers 

for most related constructs of parenting stress, shows that it has moderate to high discriminatory 

power. However, it should be noted that the discriminatory power of the IPARAN was low for the 

related constructs 'competence as a person and 'competence as a parent', findings that were 

supported by the mean scores and effect sizes. As mentioned above for the concurrent validity, 

it could be reasoned that the related constructs chosen here do not measure exactly the same 

concept as measured by the IPARAN. This could explain the low discriminatory power for these 

particular constructs. In future research, using a different questionnaire for measuring 

empowerment may help to improve the discriminatory power of the IPARAN.  

The IPARAN is a short questionnaire with easily asked questions. The relatively low 

percentage of missing answers (≤2.0% for 16 items for both mothers and fathers) supports the 

feasibility. However, it should be mentioned that for 4.2% of the families (n=32) in our study it 

was not possible to calculate an IPARAN score due to the fact that the fathers/other parents did 

not fill in their part of the IPARAN, while the mother did and had also indicated that she was 

living together with her partner.  

The questionnaire is a good addition to the data collected by default (such as parental 

age, birth term and birthweight of the child, which are already risk factors of parenting stress 

and child abuse and neglect (41). This questionnaire adds more information of risk factors of 
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parenting stress and child abuse and neglect to these demographic data such as social network 

and developmental history of the parents. The concurrent validity, discriminative power, and 

feasibility show that the questionnaire is easy to use in daily practice of YHC to detect parents at 

risk of parenting stress. By detecting parents at risk in time, interventions, such as the 

Supportive Parenting Intervention, can be offered, that can prevent severe outcomes of 

parenting stress.  

 

Strengths and limitations of the study 

Two limitations of the current study should be mentioned. Firstly, we have no data on the large 

non-response group (71.5%). It is possible that parents did not respond because they are afraid 

of possible interventions by the YHC center. Since characteristics of non-respondents are 

unknown, this selection bias might have influenced the study results. Secondly, we were limited 

in the instruments that we could administer. Therefore we could not evaluate concurrent validity 

for the items ‘negative sexual experience’, ‘spousal violence’, ‘drug/alcohol abuse’ and ‘belief in 

physical punishment’, as no related constructs were measured in the baseline questionnaire. 

Since this study was originally set up for measuring empowerment, these constructs were not 

included. However, these constructs are strong measurements of severe outcomes of parenting 

stress, such as child abuse and neglect. Therefore we propose that future studies include 

measurements of related constructs for these items. We also propose that additional 

psychometric properties (such as test-retest reliability) of the IPARAN be determined. 

 Although response rate was not very high, strength of this study is that the sample was 

nevertheless sufficiently large to allow us to determine the validity and feasibility of the IPARAN. 

In addition, we used several references (The Family Functioning Questionnaire, The EMPO 2.0 

and the Parenting Stress Questionnaire).  
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Conclusion 

Our findings that the IPARAN is feasible and shows good concurrent validity and discriminative 

power support the use of this instrument. The IPARAN can continue to be used by health 

practitioners in the Netherlands to evaluate whether parents with a newborn child are at risk of 

parenting stress. The timeliness of offering preventive help to these parents is vital in order to 

prevent these families from severe outcomes of parenting stress, such as child abuse and 

neglect and the long-term harmful effects of child abuse and neglect.  
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Supporting Information 

S1 Table. Score assigned if parent meets criterion for risk factor on the IPARAN. 

General risk factors Score  

Birth weight, (<2500 grams) 1.0  
Duration of pregnancy, (<38 weeks) 0.5  
Family composition, (single parent,) 2.0  
Age mother, (<19 years) 0.5 (18 years) or 

1.0 (<18 years) 
 

Age father, (<19 years) 0.5 (18 years) or 

1.0 (<18 years) 
 

   
Father and mother part Score of the 

Father  

Score of the 

Mother 

Worried about raising your child (always-often) 1.0 2.0 

Unhappy during pregnancy about becoming a mother/father 

(always-often) 

1.0 1.0 

Parents (or carers) had loving relationship (sometimes-never) 1.0 1.0 

Felt safe with parents (or carers) as a child (sometimes-never) 1.0 1.0 

Being hit as a child (always-often-sometimes) 1.0 1.0 

Hitting should be part of upbringing (yes) 1.0 1.5 

Should use less alcohol or drugs (yes) 0.5 0.5 

Ever had a negative sexual experience (yes) 1.0 1.5 

Ever felt unhappy in past 3 years (always-often) 1.0 2.0 

Losing temper (always-often) 1.0 1.0 

Finding it difficult to ask for help (always-often) - 1.0 

Quarrels with partner ever become physical (always-often-

sometimes) 

2.0 1.0 

Feeling comfortable in neighborhood (sometimes-never) - 0.5 

Maintain close relations with family (sometimes-never) - 0.5 

Receiving support from network of family, neighbors, friends 

(sometimes-never) 

- 0.5 

Receiving support from partner (sometimes-never) 0.5 1.5 
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Abstract �	�

Objectives To determine the feasibility, concurrent validity and discriminatory power of the �
�

IPARAN among Dutch parents with a newborn child. ���

Setting Community pediatrics. ���

Participants Data from a controlled trial were used. In total, 2,659 Dutch parents with a ���

newborn child were invited to participate. Of the 2,659 parents, 759 parents filled in the consent ���

form and participated in the study.  ���

Primary and secondary outcome measures Concurrent validity was determined by ���

calculating correlations – using the Pearson correlation (r) – between the IPARAN score and ���

related constructs from the following instruments: the Empowerment Questionnaire 2.0 (EMPO ���

2.0), the Family Functioning Questionnaire and the Parenting Stress Questionnaire. �	�

Discriminatory power was determined by calculating ROC curves between high-risk and low-risk �
�

mothers according to their scores on the related constructs. Feasibility was determined by ���

examining the percentage of missing answers. ���

Results In terms of concurrent validity, we found that three out of 12 correlations between ���

IPARAN score and related constructs were strong (i.e. r > 0.50) and four out of 12 were medium ���

(i.e. r = 0.30-0.49). In terms of discriminatory power, mothers with a score in the ���

borderline/clinical range or P10 range of the related constructs (high-risk mothers) had a higher ���

IPARAN score than mothers with a score in the normal range or P90 range of the related ���

constructs (low-risk mothers). Effect sizes varied from d=0.37 to d=1.93, and the area under the ���

ROC curve varied from AUC=0.62 to AUC=0.93. Regarding feasibility, the part of the IPARAN �	�

filled in by the mother had on average 0.7% missing answers, whereas the part of the IPARAN �
�

filled in by the father had on average 1.7% missing answers.  ���

Conclusion The results of this study support the concurrent validity, discriminatory power, and ���

feasibility of the IPARAN among a population of Dutch parents with a newborn child.  ���

 ���
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�

Strengths and limitations of the study ���

• First study to validate the risk assessment tool ‘IPARAN’ to identify parents at-risk of ���

parenting stress. ���

• Various reference scales of risk factors for parenting stress were used for validation. ���

• A convenient sampling method was used. �	�

• Not all risk factors of parenting stress could be validated. �
�

• The sample consisted of highly educated respondents. ���

 ���

Introduction ���

Research has shown that parents/caregivers (further mentioned parents) have many concerns ���

about parenting in general, developmental delay or behavior of their child, especially when their ���

child is still young. Almost 60% of parents with children around 14 months of age indicated to ���

have some parental concerns for which they felt they needed assistance or advice from ���

someone outside the family, and 11.4% indicated to have frequent concerns (1). Circumstances ���

in parents’ life may cause parenting to become more challenging and stressful (2), and lead to �	�

parenting stress. Parenting stress is conceptualized by Östberg (3) as a perceived discrepancy �
�

between situational demands and personal resources in parenthood. Previous research has ���

identified circumstances that predict the risk of parenting stress. These predictors can be ���

categorized into different categories: competence as a person/parent (e.g. ambivalent feelings ���

about parenthood, the  tendency to become upset and angry, believing in physical punishment, ���

and spousal violence (4-9)), parental developmental history (e.g. alcohol/drug abuse, negative ���

childhood experiences, and negative sexual experiences (4-7, 10-13)), partner support (e.g. ���

being a single parent (14)), social network (e.g. the lack of social support (4, 6)), depressive ���

symptoms (e.g. depressive feelings (4, 6, 11)), and demographic factors (e.g. young ���

parenthood, low birthweight of the child, and gestational age (4, 6, 11, 14, 15)). �	�
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Parenting stress is associated with negative parenting practices such as child abuse and �
�

neglect (16). Child abuse and neglect in turn, is associated with adverse physical, cognitive and ���

psychosocial outcomes for children in the short and long term (17-19). Research of Mills et al. ���

(17) showed that child abuse and neglect of children was independently associated with ���

impaired cognition and academic functioning in adolescence. Child maltreatment was also ���

related to a range of mental disorders, drug use, suicide, and risky sexual behavior (18), and ���

also associated to negative physical outcomes such as risk for diabetes, lung disease, ���

malnutrition and vision problems (19). ���

  It is important to provide help and support to parents that experience parenting stress. ���

However, it remains a challenge to identify parents at-risk of parenting stress timely, in order to �	�

provide preventive interventions. The Instrument for identification of Parents At Risk for child �
�

Abuse and neglect (IPARAN) (20) was developed to identify parents with a newborn child who 	��

are likely to experience parenting stress that may be associated with child abuse or neglect, in 	��

order to provide them with a preventive intervention, such as the Supportive Parenting 	��

Intervention (21). By identifying those parents at-risk of parenting stress early on in a child’s life, 	��

by screening parents with a newborn child, we may be better able to support these parents. This 	��

helps to prevent the long-term potential harmful effects of parenting stress and the associated 	��

negative parenting practices such as child abuse and neglect.  	��

The IPARAN focuses on the aforementioned predictors that increase the risk of 	��

parenting stress, such as the parental developmental history, social network, and depressive 		�

symptoms. The IPARAN is currently used by 51% of Youth Health Care (YHC) centers in the 	
�

Netherlands to support professionals in their assessment of risk of parenting stress (22, 23). 
��

Although some research has been conducted regarding non-response (24), there is no study 
��

yet available examining the concurrent validity, discriminatory power, and feasibility of the 
��

IPARAN. Information on the validity and feasibility of the IPARAN can support Youth Health 
��

Care and local policy to make a careful decision in the methodologies that are used in daily 
��
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practice to detect at-risk families. The use of a valid and feasible instrument supports detection 
��

of at-risk families in a timely manner, and thus the possibility to offer these families suitable 
��

interventions. The IPARAN focuses on predictors of parenting stress. In this study we 
��

investigated whether a) the items/constructs of the IPARAN are in accordance with other 
	�

validated instruments aimed at predictors of parenting stress (i.e. concurrent validity), b) the 

�

IPARAN distinguished between parents at-risk and parents not at-risk of parenting stress, (i.e. ����

discriminatory power), and c) the IPARAN was easy to use (feasibility). ����

The objective of this study was therefore to evaluate the concurrent validity, ����

discriminatory power, and feasibility of the IPARAN in a population of Dutch parents with a ����

newborn child. Our research question was as follows: Is the IPARAN a valid and feasible tool for ����

assessing risk factors for parenting stress in this population? To answer this question, we ����

calculated correlations between parents’ scores on the IPARAN and those on related constructs ����

(concurrent validity). Based on the direction of the questions asked, we expected negative ����

correlations for all related constructs, except for the related construct ‘depressive symptoms’. ��	�

Additionally to explore the discriminatory power of the IPARAN differences in IPARAN score ��
�

between mothers within the borderline/clinical range or P10 range of the related constructs ����

(high-risk mothers) and mothers within the normal range or P90 range of the related constructs ����

(low-risk mothers) were examined, and ROC curves were calculated. We expected higher ����

IPARAN scores for the high-risk mothers. The feasibility of the IPARAN was determined by ����

examining the percentage of missing answers. ����

 ����

 ����

 ����
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�

Methods ��	�

Data collection and participants ��
�

This study used data from the Supportive Parenting study, a controlled trial described in detail ����

elsewhere (25). The IPARAN was previously named ‘Supportive Parenting Questionnaire’ (25) ����

(Trial registration: www.trialregister.nl; Netherlands Trial Register: NTR 5307; 16 July 2015). ����

In short, all parents with a child born between January and September 2014, living in a ����

suburban area of the western part of the Netherlands were invited to participate. In order to ����

participate, parents were required to have at least basic Dutch language skills and provide ����

written informed consent.  ����

In the Netherlands, a Youth Health Care nurse (YHC-nurse) visits all parents with a ����

newborn child at home 5-14 days after childbirth. This is known as the ‘well-child visit’. During ��	�

this visit the YHC-nurse informed the parents about the study and provided parents with an ��
�

information leaflet, informed consent form and baseline questionnaire. This baseline ����

questionnaire included the IPARAN and three other questionnaires that assess related ����

constructs, namely the Empowerment Questionnaire 2.0 (EMPO 2.0) (26), the Family ����

Functioning Questionnaire (27), and the Parenting Stress Questionnaire (28). Parents were ����

invited to provide written informed consent for participation in the study and to return the ����

baseline questionnaire to the researchers in a pre-paid envelope.  ����

In total, 2,659 parents received information about the study and were invited to ����

participate. Of these, 759 parents completed the written informed consent form and baseline ����

questionnaire (28.5%). However, for 32 families (4.2%), an IPARAN score could not be ��	�

calculated for the father. Only the mothers completed their part and not both parents, despite ��
�

the mother indicating that she lived together with her husband or partner, leaving a population ����

for analysis of 727 parents. ����
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�

Sample characteristics ����

Table 1 shows the demographic characteristics of the sample. In the subgroup parents at-risk, ����

mothers were on average older, were more often of non-Dutch ethnicity, and had a lower ����

educational level compared to mothers in the subgroup parents not at-risk.  Fathers in the ����

subgroup parents at-risk were more often of non-Dutch ethnicity compared to fathers in the ����

subgroup parents not at-risk. Children in the subgroup parents at-risk were more often a boy, ����

were on average of lower gestational age, and had a lower birthweight, compared to children in ��	�

the subgroup parents not at-risk. The household in the subgroup parents at-risk consisted more ��
�

often a single parent, and had a lower net monthly income, compared to the household in the ����

subgroup of parents not at-risk ����

 ����

Table 1. Demographic characteristics of the study sample. ����

 ����
a Gender of the parent who completed the remaining part of the baseline questionnaire ����
 ����

 ����

Subject Characteristics Total 
(n=727) 

Parents at-
risk 
(n=177) 

Parents 
not at-risk 
(n=550) 

p-value 

Mother Mean age (SD), y 30.0 (4.5) 30.7 (5.3) 29.8 (4.2) .048 
 <19 years (%) 0.3 1.1 0.0 .003 

 Nationality (Dutch, %) 96.7 93.2 97.8 .003 
 Educational level (Low, %) 7.4 13.2 5.5 .002 

 IPARAN score 1.35 (1.94) 3.73 (2.46) 0.59 (0.80) .000 

Father Mean age (SD), y 32.5 (5.2) 32.6 (6.0) 32.4 (4.9) .671 
 <19 years (%) 0.0 0.0 0.0 - 
 Nationality (Dutch, %) 97.6 94.7 98.5 .004 
 Educational level (Low, %) 13.6 13.1 13.8 .962 
 IPARAN score 1.02 (1.33) 2.51 (1.63) 0.58 (0.81) .000 
Child  Gender child (boy, %) 52.2 59.3 49.9 .029 

 Mean age child, months (SD) 5.2 (3.5) 5.1 (2.8) 5.2 (3.7) .806 
 Duration of pregnancy  

(<38 weeks, %) 
8.9 15.3 6.9 .001 

 Birth weight (<2500 grams, %) 5.2 11.3 3.3 .000 

Household Family composition  
(single parent, %) 

1.7 5.1 0.5 .000 

 Net monthly family income 
(<€1800,- %) 

10.9 15.5 9.4 .024 

Other Gender parenta (female, %) 93.0 92.7 93.1 .844 
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�

Ethics statement ��	�

Methods were carried out in accordance with the STROBE statement (29). Parents received ��
�

written information about the study and were free to refuse participation. Parents willing to ����

participate provided written informed consent. Only anonymous data were used for analysis. ����

This study was approved by the Medical Ethics Committee of Erasmus Medical Center ����

Rotterdam (MEC-2013-568). ����

 ����

 ����

Measurements ����

The IPARAN ����

The IPARAN aims to identify risk factors related to the development of parenting stress (30). ��	�

These risk factors were selected by Bouwmeester-Landweer et al. (31) based on previous ��
�

research (4-15) and can be divided into three domains (31) based on the ecological model of ����

Belsky (32-34), and the concept of parental awareness of Newberger (35), elaborated on by ����

Baartman (36). These three domains are as follows: child and family characteristics; parental ����

developmental history and personality (including parental awareness); and characteristics of the ����

social context.  ����

The IPARAN is a three-page self-report form with a general part (filled in by both ����

parents), a part for the mother, and a part for the father/other parent (see online supplementary ����

table S1). The general part consists of five items relating to risk factors in the first domain: ����

birthweight of the child, duration of pregnancy, age of mother at delivery, age of father at ��	�

delivery, and family structure. The part filled in by the mother and the part filled in by the ��
�

father/other parent each consists of sixteen items. These items relate to risk factors in all three �	��

domains. The item within the domain of child and family characteristics is ‘quarrels with partner �	��
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�

ever become physical’. Items within the domain of parental developmental history and �	��

personality (including parental awareness) are ‘worried about raising your child’, ‘unhappy �	��

during pregnancy about becoming a mother/father’, ‘parents or carers had loving relationship’, �	��

‘being hit as a child’, ‘ever felt unhappy in past 3 years’, ‘losing temper’, ‘ negative sexual �	��

experience’, ‘drug/alcohol abuse’, and ‘hitting should be part of upbringing’. Items within the �	��

domain of characteristics of the social context are ‘finding it difficult to ask for help’, ‘feeling �	��

comfortable in neighborhood’, ‘maintain close relations with family’, ‘receiving support from �		�

network of family, neighbors, friends’, and ‘receiving support from partner’. The items are �	
�

accompanied by either a 4-point response scale (always, often, sometimes, never) or a yes/no �
��

option.  �
��

 Each item is assigned a score between 0 and 2 (see online supplementary table S1). In �
��

order to categorize parents as either being at-risk or not-at-risk for parenting stress, a �
��

summation score is calculated for each parent by adding the total score of the parent to the total �
��

score of the general part of the instrument. If either parent has a summation score of ≥3, the �
��

family is considered to be at-risk of parenting stress. The cut-off score of ≥3 is based on �
��

previous research (31), and minimizes the chances of overestimation and underestimation of �
��

parents at-risk of parenting stress. �
	�

 �

�

Supplementary table S1 ����

 ����

Demographic characteristics ����

Data was collected on age, gender, and country of birth of both parents and child. Educational ����

level of both parents and net family income per month were also included. Educational level was ����

classified as low (primary education, lower secondary education), middle (higher secondary ����

education, vocational education) or high (higher vocational education, university). Net family ����
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�

income was classified as low (<€1800,- per month) or high (≥€1800,- per month). Nationality of ����

the child, father, and mother was classified as Dutch or non-Dutch, according to definitions used ��	�

by Statistics Netherlands (37). ��
�

 ����

Competences as a person and parent ����

Competences as a person and parent were assessed by two subscales of the EMPO 2.0 (26), a ����

questionnaire that assesses parental empowerment. Competence as a person refers to parents’ ����

feelings about whether they are in control of their own lives and capable of dealing with ����

problems as they occur. This construct is assessed by eight items. An example of an item is ‘I ����

can handle problems easily’. Competence as a parent is about parents’ feelings whether they ����

are in control of their child and know their strengths and limitations as a parent. This construct is ����

assessed by seven items. An example of an item is ‘I have great confidence in my parenting ��	�

skills’. Both subscales have a 5-point response scale ranging from 1=strongly disagree to ��
�

5=strongly agree.  ����

For both subscales raw scores are converted to a score between 1 (indicating a low ����

level of competence) and 10 (indicating a high level of competence). Depending on the amount ����

of items belonging to a subscale (e.g. competence as a person consists of 8 items), a minimum ����

score, 8, and maximum score, 40, can be calculated. The maximum score minus the minimum ����

score of a subscale (40–8=32) is distributed evenly over the maximum converted score of 10 ����

(10/32=0.3125). To calculate a parent’s converted score, the minimum score of the subscale is ����

subtracted from his/her summation score, e.g. 32 ((32-8)*0.3125=7.5). Parents within the first ����

10% (P10) of both subscales were seen as high-risk parents.�The subscales competence as a ��	�

person and competence as a parent have a Cronbach’s alpha of 0.81 and 0.82 respectively ��
�

(26).  ����

 ����
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�

Parental developmental history ����

Parental developmental history is assessed by the subscale childhood experience, derived from ����

the Family Functioning Questionnaire (FFQ) (27), a questionnaire that assesses problems ����

parents encounter within their family. Childhood experience is about a parent’s own childhood ����

and whether he/she has pleasant memories of his/her own childhood . The subscale is ����

assessed by four items on a 4-point response scale ranging from 1=not true to 4=very true. A ����

summation score is calculated and also converted into a category (normal, borderline, clinical) ��	�

according to the guideline (27). An example of an item is ‘you feel your own parents treated you ��
�

well’. This subscale has a Cronbach’s alpha of 0.85 (27). The FFQ provides norm referenced ����

standard scores for children between 0-3 year, 4-11 year and 12-18 year. ����

 ����

Partner support ����

Partner support is assessed by the subscale partner relationship, also derived from the FFQ ����

(27) and is about the perception of a person’s relationship with his/her partner and the extent to ����

which he/she feels supported by his/her partner. Partner relationship is assessed by five items ����

on a 4-point response scale ranging from 1=not true to 4=very true. A summation score is ����

calculated and also converted into a category (normal, borderline, clinical) according to the ��	�

guideline (27). An example of an item is ‘you feel your partner supports you in raising the ��
�

children’. This subscale has a Cronbach’s alpha of 0.89 (27).  ����

 ����

Social network ����

Social network is assessed by the subscale social contacts, also derived from the FFQ (27).The ����

subscale social contacts refers to the extent to which a parent has contact with neighbors, ����

family and friends, and is assessed by five items on a 4-point scale ranging from 1=not true to ����

4=very true. A summation score is calculated and also converted into a category (normal, ����
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���

�

borderline, clinical) according to the guideline (27). An example of an item is ‘your family has ����

regular contact with other local residents’. This subscale has a Cronbach’s alpha of 0.72 (27).  ��	�

 ��
�

Depressive symptoms ����

Symptoms of depression was assessed with the subscale depressive symptoms, derived from ����

the Parenting Stress Questionnaire (PSQ) (28), a questionnaire that assesses the level of stress ����

parents experience in their role as a parent. This subscale refers to the extent to which a parent ����

is happy with him/herself and his/her circumstances and is assessed by seven items on a 4-����

point response scale ranging from 1=not true to 4=very true. A summation score is calculated ����

and also converted into a category (normal, borderline, clinical) according to the guideline (28). ����

An example of an item is ‘sometimes I do not see the point of living’. This subscale has a ����

Cronbach’s alpha of 0.87 (28). The PSQ provides norm referenced standard scores for children ��	�

between 0-3 year, 4-11 year and 12-18 year.  ��
�

 ����

Statistical analyses ����

Concurrent validity ����

Concurrent validity was assessed by comparing the IPARAN score with those obtained for the ����

related constructs of the EMPO 2.0 (26), the FFQ (27) and the PSQ (28) and calculating ����

Pearson’s correlation coefficients (r). The IPARAN score of the mother was only compared with ����

the scores obtained for the related constructs, filled in by the mother. The IPARAN score of the ����

father was only compared with the scores obtained for the related constructs, filled in by the ����

father. We used the criteria suggested by Cohen for judging the size of the correlations thus ��	�

obtained: r <0.30 for minor, r = 0.30-0.49 for medium, and r ≥0.50 for strong correlations (38). ��
�

 �	��
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�

Discriminatory power �	��

An independent t-test was used to compare the IPARAN score of mothers with a �	��

borderline/clinical range or P10 range of the related constructs (high-risk mothers) with those for �	��

mothers with a score in the normal range or P90 range of the related constructs (low-risk �	��

mothers). In order to relate the difference in mean scores to the distribution of the scores, effect �	��

size estimations (d) were calculated by dividing the difference between the mean scores by the �	��

standard deviation. We used the criteria suggested by Cohen for judging the effect sizes thus �	��

obtained: d=0.20 for small, d=0.50 for moderate and d=0.80 for large effect sizes (38). �		�

Additionally, receiver operating characteristic (ROC) curves were plotted and the area under the �	
�

curve (AUC) was calculated. The greater the AUC, the greater the discriminatory power of the �
��

IPARAN for discriminating between high-risk and low-risk mothers. An AUC<0.50 indicated �
��

chance level; 0.50≤AUC<0.70 indicated low discriminatory power; 0.70≤AUC<0.90 indicated �
��

moderate discriminatory power; and an AUC≥0.90 indicated high discriminatory power (39).  �
��

 �
��

Feasibility �
��

To determine feasibility percentages of missing answers at the item level of the IPARAN were �
��

calculated. Percentages of respondents for whom it was not possible to calculate a total �
��

IPARAN score due to missing items were also calculated.  �
	�

 �

�

Furthermore, descriptive statistics were used to describe the study sample. Only complete ����

cases were used for all analyses. All analyses were performed using SPSS21 (40). To correct ����

for multiple comparisons, a Bonferroni correction was used. The results in table 2 and table 3 ����

are presented with correction for multiple comparisons. ����

 ����

 ����
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�

Results ����

Concurrent validity ����

Table 2 shows the correlations between the related constructs and the IPARAN score, ��	�

separately for mothers and fathers.  ��
�

The correlations of the IPARAN score of the mother with the related constructs varied ����

from r= -0.10 to r= -0.58 and r = 0.50. Of the six pairs analyzed, the pairs IPARAN-Competence ����

as a person, and IPARAN-Competence as a parent had values of r smaller than -0.30; the pairs ����

IPARAN-Partner relationship, and IPARAN-Social contacts had values between r= -0.30 and r= ����

-0.49. And the pairs IPARAN-Childhood experience, and IPARAN-Depressive symptoms had ����

values of r>0.49, for both negative and positive correlations. The strongest correlations were ����

found between the IPARAN and the related constructs ‘childhood experience’ (r= -0.58), and ����

‘depressive symptoms’(r=0.50) (Table 2).  ����

 ��	�
Table 2 Concurrent validity: correlations between parents’ scores (mothers n=676; fathers n=51) on the ��
�
IPARAN and those on the related constructs. ����

IPARAN
a
 Related constructs

 
Missings

 
Correlation 
mother’s part 

Correlation 
father’s part 

  n r p r p 

Total score**
 Competence as a personb*

 4 -.24 .000 -.40 .004 

Competence as a parentb*
 3 -.10 .007 -.06 .691 

Childhood experiencec*   2 -.58 .000 -.59 .000 

Partner relationshipc*
 18 -.36 .000 -.17 .236 

Social contactsc*
 1 -.39 .000 -.22 .117 

Depressive symptomsd**
 4 .50 .000 .48 .000 

 ����
a 

Correlations between total score on the IPARAN in the first column and the related constructs in the second column were ����
calculated using Pearson’s correlation coefficient (r). The IPARAN score of the mother was correlated to related ����
constructs filled in by the mother. The IPARAN score of the father was correlated to related constructs filled in by the ����
father. ����

b 
Derived from the EMPO 2.0 (26) ����

c 
Derived from the Family Functioning Questionnaire(27) ����

d Derived from the Parenting Stress Questionnaire (28) ��	�
*  A low score indicates problems ��
�
**  A high scores indicates problems ����
Bold numbers indicate a significant correlation between the item on the IPARAN and the related construct (p<0.008) as tested with ����
Pearson’s correlation and correct for multiple testing with a Bonferroni correction (0.05/6). ����
 ����
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Of the six pairs made between the IPARAN score of the father and the related constructs, half ����

of the correlations were not significant (p>0.05.): IPARAN-Competence as a parent, IPARAN-����

Partner relationship, and IPARAN-Social contacts. Of the three remaining significant ����

correlations, the pairs IPARAN-Competence as a person, and IPARAN-Depressive symptoms ����

had an r between 0.30-0.49, for both positive and negative correlations. The pair IPARAN-��	�

Childhood experience had an r of -0.59, which was also the strongest correlation found (Table ��
�

2). ����

 ����

Discriminatory power ����

Table 3 shows the IPARAN score, the Cohen’s d and the AUC for mothers within the ����

borderline/clinical range or P10 range of the related constructs (high-risk mothers) and mothers ����

within the normal range or P90 range of the related constructs (low-risk mothers). On all related ����

constructs, high-risk mothers had a significantly higher IPARAN score than low-risk mothers ����

(p<0.05). Half of the effect sizes were large (d>0.80) and one third was moderate ����

(0.50<d<0.80). The ROC curves show that the IPARAN has moderate discriminatory power ��	�

(≤0.70AUC<0.90) for the related constructs 'depressive symptoms', 'social contacts', and ��
�

'partner relationship' and has high discriminatory power (AUC>0.90) for the related construct ����

'childhood experience'. For the related constructs ‘competence as a person’, and ‘competence ����

as a parent’ the IPARAN had low discriminatory power (0.50≤AUC<0.70) (39).  ����

 ����

 ����

 ����

 ����

 ����

 ��	�
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Table 3. Discriminatory power of the mothers’ IPARAN score, relative to the scores on the related ��
�
constructs in the borderline/clinical or P10 range filled in by the mothers. ����

Related constructs n Mean score on IPARAN
a 
(SD) Cohen’s d AUC (95% CI) 

Competence as a personb     
High risk 65 2.70 (2.63) 0.58 .68 (.60; .75) 
Low risk 607 1.17 (1.73)   
Competence as a parentb     
High risk 84 2.01 (2.15) 0.37 .62 (.56; .69) 
Low risk 589 1.22 (1.83)   
Childhood experiencec     
High risk 27 5.04 (2.00) 1.93 .93 (.91; .96) 
Low risk 647 1.18 (1.74)   
Partner relationshipc     
High risk 14 3.61 (3.22) 0.75 .74 (.59; .90) 
Low risk 644 1.19 (1.70)   
Social contactsc     
High risk 47 3.71 (3.09) 0.83 .76 (.68; .84) 
Low risk 628 1.15 (1.66)   
Depressive symptomsd     
High risk 58 4.11 (3.21) 0.95 .81 (.74; .87) 
Low risk 610 1.07 (1.48)   

 ����
a The mean score represents the summation score of the mother. ����
b Derived from the EMPO 2.0 (26) ����
c Derived from the Family Functioning Questionnaire (27) ����
d Derived from the Parenting Stress Questionnaire (28) ����
Bold numbers indicate a significant difference between the high-risk and low-risk group (p<0.008) as tested with a Mann-Whitney U ����
Test, and corrected for multiple testing with a Bonferroni correction (0.05/6). ����

 ��	�

Feasibility ��
�

The mother's part of the IPARAN had on average 0.7% missing answers, whereas the father's ����

part of the IPARAN had on average 1.7% missing answers. The highest percentage of missing ����

answers, for both mothers and fathers, was for the item ‘Quarrels with partner ever become ����

physical’ (respectively 1.7% and 2.3% missing answers). Also, for 32 families (4.2%) it was not ����

possible to calculate an IPARAN score for the father/other parent. Only the mothers completed ����

their part and not both parents, despite the mother indicating that she lived together with her ����

husband or partner. ����

 ����

 ��	�
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Discussion ��
�

The results of our study suggest that the Instrument for identification of Parents At Risk for child �	��

Abuse and Neglect (IPARAN) is a valid and feasible tool for assessing risk factors for parenting �	��

stress in Dutch parents with a newborn child. The results in terms of feasibility partly confirm the �	��

results of an earlier study (20).   �	��

The correlations found between the IPARAN score and those obtained on the related �	��

constructs of the EMPO 2.0 (26), Family Functioning Questionnaire (27) and Parenting Stress �	��

Questionnaire (28) support the instrument’s concurrent validity. Various minor to strong �	��

correlations were found between the IPARAN score and the related constructs, filled in by the �	��

mother. All directions of the correlations were in line with our expectations. The strongest �		�

correlations were found between the IPARAN and the constructs ‘childhood experience’ and �	
�

‘depressive symptoms’. The related constructs ‘competence as a parent’ and ‘competence as a �
��

person’ filled in by the mother showed minor correlations with the IPARAN. A possible �
��

explanation for this minor correlation is that the related construct that we chose does not �
��

measure exactly the same concept as the IPARAN score with which it is being compared. The �
��

items in the IPARAN that are related to competences as a parent focuses on worries during �
��

pregnancy about becoming a mother/father, and whether you feel qualified to become a parent, �
��

while the related construct focuses more on parenting practices in general. It is likely that the �
��

correlation is low due to this conceptual difference.  �
��

The correlations for the fathers raise some concern, since half of the correlations were �
	�

not significant. The related constructs ‘competence as a parent’, ‘social contacts’ and ‘partner �

�

relationship’ filled in by the father showed no significant correlation with the IPARAN score of ����

the father. Since our sample size of the fathers was low (n=51), the fact that half the correlations ����

were not significant could be due to this low sample size. We therefore suggest that future ����

research should focus more on the part of the father.  ����
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The fact that the IPARAN was able to distinguish between high-risk and low-risk mothers ����

for most related constructs of parenting stress, shows that it has moderate to high discriminatory ����

power. However, it should be noted that the discriminatory power of the IPARAN was low for the ����

related constructs 'competence as a person and 'competence as a parent', findings that were ����

supported by the mean scores and effect sizes. As mentioned above for the concurrent validity, ��	�

it could be reasoned that the related constructs chosen here do not measure exactly the same ��
�

concept as measured by the IPARAN. This could explain the low discriminatory power for these ����

particular constructs. In future research, using a different questionnaire for measuring ����

empowerment may help to improve the discriminatory power of the IPARAN.  ����

The IPARAN is a short questionnaire with easily asked and clear questions. The ����

relatively low percentage of missing answers (≤2.0% for 16 items for both mothers and fathers) ����

supports the feasibility. However, it should be mentioned that for 4.2% of the families (n=32) in ����

our study it was not possible to calculate an IPARAN score due to the fact that the fathers/other ����

parents did not fill in their part of the IPARAN, while the mother did and had also indicated that ����

she was living together with her partner. This was also seen in a previous study of ��	�

Bouwmeester-Landweer (31). Hypothetically, even though it is written above the pages, it may ��
�

not have been clear for every parent that both parents had to complete a part of the ����

questionnaire. In addition, mothers may have felt uncomfortable having to ask the father to ����

complete their part of the questionnaire. Since these are only hypotheses, we recommend ����

future qualitative research using interviews with fathers and mothers to gain insight in barriers ����

and opportunities they experienced in completing the questionnaire. ����

The questionnaire is a valuable addition to the default data collected by the Youth Health ����

Care centers, which mainly consists of demographic and basic information like parental age, ����

birth term and birthweight of the child (41). With the IPARAN more information is collected on  ����

potential risk factors in the family that have been proven to be related to parenting stress, such ��	�

as the social network of the family (4, 6) and the developmental history of the parents (4, 6, 10). ��
�
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The concurrent validity, discriminatory power, and feasibility show that the questionnaire is easy ����

to use in daily practice of YHC to detect parents at risk of parenting stress. By detecting parents ����

at risk in time, interventions, such as the Supportive Parenting Intervention, can be offered. ����

Which in turn may prevent consequences of parenting stress on both parent and child health.  ����

 ����

Strengths and limitations of the study ����

First of all,  no data was available on the parents in the large non-response group. Parents were ����

invited directly by professionals working in two Youth Health Care centers during the home-visit ����

within two weeks after child birth (25). Parents who did not want to participate in the study did ��	�

not complete a questionnaire. We have no insight in reasons for not participating in the study. ��
�

Secondly, our sample was largely Dutch with middle to high education. This means that the ����

results of our study can only be generalized to this Dutch, highly educated group. Future ����

research should therefore try to include more non-Dutch and lower educated respondents to ����

evaluate the psychometric properties of the IPARAN among these subgroups. Furthermore, we ����

were limited in the instruments that we could administer. Therefore we could not evaluate ����

concurrent validity for the items ‘negative sexual experience’, ‘spousal violence’, ‘drug/alcohol ����

abuse’ and ‘belief in physical punishment’, as no related constructs were measured in the ����

baseline questionnaire. Since this study was originally set up for measuring empowerment, ����

these constructs were not included. However, these constructs are strong measurements of ��	�

severe outcomes of parenting stress, such as child abuse and neglect. Therefore we propose ��
�

that future studies include measurements of related constructs for these items. We also propose ����

that additional psychometric properties (such as test-retest reliability) of the IPARAN be ����

determined in future research. Lastly, we recommend longitudinal research to evaluate the ����

associations between parenting stress (as measured by the IPARAN) and child health and ����

parenting outcomes over time. ����
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 Although response rate was not very high, strength of this study is that the sample was ����

nevertheless sufficiently large to allow us to determine the validity and feasibility of the IPARAN. ����

In addition, we used several references (The Family Functioning Questionnaire, The EMPO 2.0 ����

and the Parenting Stress Questionnaire).  ��	�

 ��
�

Conclusion ����

Our findings that the IPARAN is feasible and shows good concurrent validity and discriminatory ����

power support the use of this instrument. The IPARAN can continue to be used by health ����

practitioners in the Netherlands to evaluate whether parents with a newborn child are at risk of ����

parenting stress. The timeliness of offering preventive help to these parents is vital in order to ����

prevent severe outcomes of parenting stress, such as child abuse and neglect and the long-����

term harmful effects of child abuse and neglect in these families.  ����

 ����

Contributorship statement HR, SB and EH-G originated the idea for the study and were ��	�

responsible for acquiring the grant for the study. MB-L invented the intervention. All authors ��
�

contributed to further develop the study concept and design. AG and EH are responsible for ����

data collection, study coordination and reporting study results. EH was responsible for drafting ����

and revising the manuscript. CM, RB, SB, EH-G and MB-L contributed to critical revision of the ����

manuscript for important intellectual content. HR is responsible for study supervision and ����

reporting of study results. All authors have read and approved the final manuscript. ����

Competing interests The authors declare that they have no competing interests. ����

Funding  This study is funded by grant #70-72900-98-13137 by ZonMw, Organization for ����

Health Research and Development, P.O. Box 93 245, 2509 AE The Hague, the Netherlands. ����

Data sharing statement No additional data are available   ��	�

Page 20 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016140 on 23 A

ugust 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

���

�

References ��
�

�� ������������ !����"����#!�$��%%����&�'(!�'�����"��)������*�����������+�������������������,��-��	��

.���������+����%�����������%������+-��������������������������/"'�)�+����(���������	0	1�����	��

�� /���&-�2�3�����������������%�.�������,1� �.�������������'�����4����
	�0��1	�5
���	��

�� 6��+��,�"�)�������,��������'����.������������������,������������7..����1� ����7��������������	��

7.���������0��


��	��

�� /���&�4 !�(�-�����8!����.� "����&�%�������%���������.�-�������+���� ,������������9��������	��

/�������������0�1���5		��	��

�� /���&�4 !�(�-�����8!����.� "����&�%�������%�����������:�����+����� ,,������������9��������	��
/�������������0�1���5�
��		�

�� �����������2 !����������.� "!�(�-�����8����&�%�������%�����������,����� ,������������9��������	
�

/�������������0�1���5����
��

�� /���&�4 !�(�-�����8!����.� "����&�%�������%���������.�-�����,������+���� ,,�������������
��

9�������/�������������0�1�	
5�����
��

	� ;�����,�"!������<��(2!�������#2!�#�����=�,���>!�������,���'�"����������%�����������,����.��������
��

�������+����.������������4�����%��������%������=���������������+��&,�������?��������%��%@���
��

A�������%�������,�����0��1���5����
��


� 3������8 �3��������������.���������%�=�%���+������������&�%������%�������������,����������������
��

'����� +����B�,������0��1��	�5
	��
��
��� ;�����2/!�/��=���4'!�4�%����9!�$������2�)��������,���������������������������%�������-������%���%���
	�

%���������������������������������������������.������'����� +����B�,���


0��1����5����

�

��� ����+������)!�#�����,�2�'�������������������������C����������%�������������C������,�������������

����-��%�.�����������&�%��������'����� +����B�,������0��1����5��������

��� 8�����>D!�E���������2"!�4�++����>����,���������������������-��%�������.�-�������+���1���=�,��������

���������������F�E����������0���1	��5
�����

��� (����E !�������/!���-����";�"������*�.���������%����������+���1������������%������������+��������

���������������������B���������

	0��1	�5
������

��� /��=��2!�'�����)!�2�������2#!����<��,����� ����,�������������-�����%����&�%�������%�������������

������������1�%�����,���%�����5-����.���.�����������-��%��%%������-�����������������%5��.����������������
�+����������,�����'����� +����B�,���

	0��1����5�	���	�

��� ����+������)!�(�����2�'�������������������������C����������%�������������C1�����������%�������
�

������'����� +����B�,������0��1���5�������

��� E�����G!����������!�;��<���3����%%�����%�.�������,�������������������H�����-� ������,����������

������5%������������2��������%�A����-�>�������

�0��1���5�������

��� "������!� ������!�D*'����,����"!�B������2"!�$��������#"!�/���$!�������'������+����������,���������

������,�������%��������������-������%��,�1�%�����,��%������+������������)��������������0���I�J1�5�������

�	� B�������8!�/-��+���"!�4���!�/�������� !�������2!�9���3�3������,5�����������������H��������%�����

������.�-�������+���!������������+���!�������,����1����-��������������=���������5����-����)E���"�������

����0
I��J1�������
�����
�
� $�����'�!�'<�����2!�/�����-�3!�2�������"�� �.���.��������������,�������%�.�-���������������	�

�������������+�����������,���������������1���=�%�����,��%��������5-����%����=5�.� ��2�)�+����(��������
�

����0���I�J1����5�������

��� /��=�������5E���=����"/��8���-��������������������%��������������&�%��������������������������

K4��������������L�E�����1�E������7��������-�"�������'������IE7"'J!�E������7��������-0����������

��� /��=�������5E���=����"/�!�;������&���B)2!�4�&&���A$!�E��������5/�&���8 !�/������������

(8"!�$���2"�(������������������%��������������&�%���������������������1�.������5������������8���-����������

Page 21 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016140 on 23 A

ugust 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

���

�

��������������%��������������&�%����������������������E�����1�E������7��������-�"�������'������IE7"'J!�����

E������7��������-0����������

��� �����,�D��������.1������,�D��������.0��K �����+���%���1�����

���.�1MM===�����,���������.��M����5.��%���������M������,��,���	�

��� ##4�#(D��;��������1�##4�#(D��;��������0��K �����+���%���1���
�
���.1MM===,,�,���&����������MF%���N����
O�N����
���	�O������N%�����=����������

��� E��������5/�&���8 !�/��=�������5E���=����"/�!�;��+��5(�������&�(4!�;������&���B)2!�����

/��������(8"!�$���2"!�������4�%%��������+��=�������.���������������5���.�������������.����������

H����������������������,����&�%�������%����������������������>�1�/��=�������5E���=����"/�!������������

8���-��������������������%��������������&�%����������������������E�����1�E������7��������-�"�������'����������

IE7"'J!�E������7��������-0����������

��� (����������8"!�����#���&��� !�/��������"!�/�����&��!�/��=�������5E���=����"/!�(�%&��.5����

���#�����8!�������4���,���%�������������������������������������%%������������%���..�������)�������,�����

I*�����,�D��������.*J1����������������������.�=���.�����������������������&��%�.�������,�.��+�����+-���	�

.�������,�����-�������������/"'�)�-���������0�I�J1�����
�
��� 4�����(�!�9�������2$�8")D�D������5�9���������B����,��1�)��&��&��0����������

��� 9�������2$!�2�������2!�;�����#!����"�-����!�B,-���E!�9�������� �9��,������������

#�<���%������������5���������������������������,��,����������M���	������B����,��1�)��&��&��0����������

�	� 9�������� !�;�����#!����"�-����!�B,-���E!�9�������2$�D.������,�+�������,����,��������5������������

�������������������,��,����������M���	������B����,��1�)��&��&��0����������

�
� ����8���8!� ������4#!�8,,���"!�)����&��2!�#��<�����)'!�9�����+����&��2)!�������3�������

�����,������,�������.�����,��%�D+�����������������������8.��������,-�I�3�D/8J����������1�,��������������

%�����.�����,��+��������������������E����������0���I
�
�J1����5������

��� /��=�������5E���=����"/�����&�%�������%�����������������������8���-����������������������	�

%��������������&�%����������������������E�����1�E������7��������-�"�������'������IE7"'J!�E��������
�
7��������-0����������

��� /��=�������5E���=����"/�!�4�&&���A$!�E��������5/�&���8 !�;������&���B)2!�/������������

(8"!�$���2"�)�����������%����&�%�������%�����������������������������B������������8���-����������

���������������%��������������&�%����������������������E�����1�E������7��������-�"�������'������IE7"'J!�����

E������7��������-0����������

��� /���&-�2�'�����������������1���������,���������,������� ��)�-������
	�0��I�J1���5�������

��� /���&-�2�8�����,-��%�������������������1���������.������5�����,���������-����)�-�����/��������

�

�0���I�J1���5�������

��� /���&-�2!�9������2�E�������%�����������+���1�������������������%�.�������,�>�1�9�'4'!����������	�

'�����������������!������-�������������������������������������H��������%��������+����������,�������
�
'��+���,�1�'��+���,��7��������-�)����0��
	
�����

��� B�=+��,���'"�3�����,������������������%�.���������0�����������.������%���������.���������

��������>�1�����G!��������'�������5������.�������.�-�����,-�B�=�������������%�������������.����1�����

���������������.��������������������A��������1�2����-5/���0��
	������

��� /��������(8"�D.�������&���<���������D�������<�&�������&����������������,!����.��������,�����

���.���������7������1��$)0��

������

��� '/���K �����+���%���1����.1MM===�+���M��5����

BEM����M��������M+�,��..��M��%�������F'����.�>4N�������

�	� '�����2�������������.�=�������-����%�������+�������������������B�=�2����-1�E�=������8��+������	�

 ���������0��
		���
�
�
� �=����2 �"�������,������������-��%����,��������-���������������
		0���I�	��J1��	�5
������

��� >/"�'��.�>/"��)��������������%���$����=�!�9����������� ����&!�BG1�>/"�'��.0�������������������

Page 22 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016140 on 23 A

ugust 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

���

�

��� $����!�"��'5P!�'�������E!� �����"!�A������8 !�������&�"/!����������&�%�������%�����%��������

������������1���.�.�������5+���������-�'����� +����B�,������0�	1����5�������

 ����

Page 23 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016140 on 23 A

ugust 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

Supplementary Information 

Supplementary table S1. Score assigned if parent meets criterion for risk factor on the IPARAN. 
General risk factors Score  
Birth weight, (<2500 grams) 1.0  
Duration of pregnancy, (<38 weeks) 0.5  
Family composition, (single parent,) 2.0  
Age mother, (<19 years) 0.5 (18 years) or 

1.0 (<18 years) 
 

Age father, (<19 years) 0.5 (18 years) or 
1.0 (<18 years) 

 

   
Father and mother part Score of the 

Father  
Score of the 
Mother 

Worried about raising your child (always-often) 1.0 2.0 
Unhappy during pregnancy about becoming a mother/father 
(always-often) 

1.0 1.0 

Parents (or carers) had loving relationship (sometimes-never) 1.0 1.0 
Felt safe with parents (or carers) as a child (sometimes-never) 1.0 1.0 
Being hit as a child (always-often-sometimes) 1.0 1.0 
Hitting should be part of upbringing (yes) 1.0 1.5 
Should use less alcohol or drugs (yes) 0.5 0.5 
Ever had a negative sexual experience (yes) 1.0 1.5 
Ever felt unhappy in past 3 years (always-often) 1.0 2.0 
Losing temper (always-often) 1.0 1.0 
Finding it difficult to ask for help (always-often) - 1.0 
Quarrels with partner ever become physical (always-often-
sometimes) 

2.0 1.0 

Feeling comfortable in neighborhood (sometimes-never) - 0.5 
Maintain close relations with family (sometimes-never) - 0.5 
Receiving support from network of family, neighbors, friends 
(sometimes-never) 

- 0.5 

Receiving support from partner (sometimes-never) 0.5 1.5 
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(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3 

Objectives 3 State specific objectives, including any prespecified hypotheses 4-5 

Methods  

Study design 4 Present key elements of study design early in the paper 5 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 

collection 

5-6 

Participants 

 

6 

 

(a) Give the eligibility criteria, and the sources and methods of selection of participants 5-6 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

n.a. 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 
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6-10 

Bias 9 Describe any efforts to address potential sources of bias n.a. 

Study size 10 Explain how the study size was arrived at 5-6 
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6-11 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 11-12 

 

 

 

 

(b) Describe any methods used to examine subgroups and interactions n.a. 

(c) Explain how missing data were addressed 12 

(d) If applicable, describe analytical methods taking account of sampling strategy n.a. 
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Page 25 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 19, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-016140 on 23 August 2017. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

 

 

Participants 13* (a) Report numbers of individuals at each stage of studyveg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing follow-up, and analysed 
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  (b) Give reasons for non-participation at each stage 6 

  (c) Consider use of a flow diagram n.a. 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 

confounders 

13 

  (b) Indicate number of participants with missing data for each variable of interest 14-15 

Outcome data 15* Report numbers of outcome events or summary measures 14-15 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included 

n.a. 

  (b) Report category boundaries when continuous variables were categorized 9-11 

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period n.a. 

Other analyses 17 Report other analyses doneveg analyses of subgroups and interactions, and sensitivity analyses n.a. 

Discussion    

Key results 18 Summarise key results with reference to study objectives 16 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 
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Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

19 

Generalisability 21 Discuss the generalisability (external validity) of the study results n.a. 

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 

which the present article is based 

20 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 
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 4 

E.M.B. Horrevorts1*, A. van Grieken1, C.L. Mieloo12, E. Hafkamp-de Groen3, R. Bannink1, M.B.R. 5 

Bouwmeester-Landweer4, S. Broeren1, H. Raat1 6 

 7 

1 Erasmus MC University Medical Center, Department of Public Health, Rotterdam, the 8 

Netherlands 9 

2 Municipality of Rotterdam, Rotterdam, the Netherlands 10 

3Vereniging Stevig Ouderschap, Oudewater, the Netherlands 11 

4 Rivas Zorggroep, Gorinchem, the Netherlands 12 

 13 

* Corresponding author  14 

Email: e.horrevorts@erasmusmc.nl 15 

 16 

  17 

Page 1 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016140 on 23 A

ugust 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

2 

 

Abstract 18 

Objectives To determine the feasibility, concurrent validity and discriminatory power of the 19 

IPARAN among Dutch parents with a newborn child. 20 

Setting Community pediatrics. 21 

Participants Data from a controlled trial were used. In total, 2,659 Dutch parents with a 22 

newborn child were invited to participate. Of the 2,659 parents, 759 parents filled in the consent 23 

form and participated in the study.  24 

Primary and secondary outcome measures Concurrent validity was determined by 25 

calculating correlations – using the Pearson correlation (r) – between the IPARAN score and 26 

related constructs from the following instruments: the Empowerment Questionnaire 2.0 (EMPO 27 

2.0), the Family Functioning Questionnaire and the Parenting Stress Questionnaire. 28 

Discriminatory power was determined by calculating ROC curves between high-risk and low-risk 29 

mothers according to their scores on the related constructs. Feasibility was determined by 30 

examining the percentage of missing answers. 31 

Results In terms of concurrent validity, we found that three out of 12 correlations between the 32 

IPARAN score and related constructs were strong (i.e. r > 0.50) and four out of 12 were medium 33 

(i.e. r = 0.30-0.49). In terms of discriminatory power, mothers with a score in the 34 

borderline/clinical range or P10 range of the related constructs (high-risk mothers) had a higher 35 

IPARAN score than mothers with a score in the normal range or P90 range of the related 36 

constructs (low-risk mothers). Effect sizes varied from d=0.37 to d=1.93, and the area under the 37 

ROC curve varied from AUC=0.62 to AUC=0.93. Regarding feasibility, the part of the IPARAN 38 

filled in by the mother had on average 0.7% missing answers, whereas the part of the IPARAN 39 

filled in by the father had on average 1.7% missing answers.  40 

Conclusion The results of this study support the concurrent validity, discriminatory power, and 41 

feasibility of the IPARAN among a population of Dutch parents with a newborn child.  42 

 43 
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Strengths and limitations of the study 44 

• First study to validate the risk assessment tool ‘IPARAN’ to identify parents at-risk of 45 

parenting stress. 46 

• Various reference scales of risk factors for parenting stress were used for validation. 47 

• A convenient sampling method was used. 48 

• Not all risk factors of parenting stress could be validated. 49 

• The sample consisted of highly educated respondents. 50 

 51 

Introduction 52 

Research has shown that parents/caregivers (further mentioned parents) have many concerns 53 

about parenting in general, developmental delay or behavior of their child, especially when their 54 

child is still young. Almost 60% of parents with children around 14 months of age indicated to 55 

have some parental concerns for which they felt they needed assistance or advice from 56 

someone outside the family, and 11.4% indicated to have frequent concerns (1). Circumstances 57 

in parents’ life may cause parenting to become more challenging and stressful (2), and lead to 58 

parenting stress. Parenting stress is conceptualized by Östberg (3) as a perceived discrepancy 59 

between situational demands and personal resources in parenthood. Previous research has 60 

identified circumstances that predict the risk of parenting stress. These predictors can be 61 

categorized into different categories: competence as a person/parent (e.g. ambivalent feelings 62 

about parenthood, the  tendency to become upset and angry, believing in physical punishment, 63 

and spousal violence (4-9)), parental developmental history (e.g. alcohol/drug abuse, negative 64 

childhood experiences, and negative sexual experiences (4-7, 10-13)), partner support (e.g. 65 

being a single parent (14)), social network (e.g. the lack of social support (4, 6)), depressive 66 

symptoms (e.g. depressive feelings (4, 6, 11)), and demographic factors (e.g. young 67 

parenthood, low birth weight of the child, and gestational age (4, 6, 11, 14, 15)). 68 
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Parenting stress is associated with negative parenting practices such as child abuse and 69 

neglect (16). Child abuse and neglect in turn, is associated with adverse physical, cognitive and 70 

psychosocial outcomes for children in the short and long term (17-19). Research of Mills et al. 71 

(17) showed that child abuse and neglect of children was independently associated with 72 

impaired cognition and academic functioning in adolescence. Child maltreatment was also 73 

related to a range of mental disorders, drug use, suicide, and risky sexual behavior (18), and 74 

also associated to negative physical outcomes such as risk for diabetes, lung disease, 75 

malnutrition and vision problems (19). 76 

  It is important to provide help and support to parents that experience parenting stress. 77 

However, it remains a challenge to identify parents at-risk of parenting stress timely, in order to 78 

provide preventive interventions. The Instrument for identification of Parents At Risk for child 79 

Abuse and neglect (IPARAN) (20) was developed to identify parents with a newborn child who 80 

are likely to experience parenting stress that may be associated with child abuse or neglect, in 81 

order to provide them with a preventive intervention, such as the Supportive Parenting 82 

Intervention (21). By identifying those parents at-risk of parenting stress early on in a child’s life, 83 

by screening parents with a newborn child, we may be better able to support these parents. This 84 

helps to prevent the long-term potential harmful effects of parenting stress and the associated 85 

negative parenting practices such as child abuse and neglect.  86 

The IPARAN focuses on the aforementioned predictors that increase the risk of 87 

parenting stress, such as the parental developmental history, social network, and depressive 88 

symptoms. The IPARAN is currently used by 51% of Youth Health Care (YHC) centers in the 89 

Netherlands to support professionals in their assessment of risk of parenting stress (22, 23). 90 

Although some research has been conducted regarding non-response (24), there is no study 91 

yet available examining the concurrent validity, discriminatory power, and feasibility of the 92 

IPARAN. Information on the validity and feasibility of the IPARAN can support Youth Health 93 

Care and local policy to make a careful decision in the methodologies that are used in daily 94 
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practice to detect at-risk families. The use of a valid and feasible instrument supports detection 95 

of at-risk families in a timely manner, and thus the possibility to offer these families suitable 96 

interventions. The IPARAN focuses on predictors of parenting stress. In this study we 97 

investigated whether a) the items/constructs of the IPARAN are in accordance with other 98 

validated instruments aimed at predictors of parenting stress (i.e. concurrent validity), b) the 99 

IPARAN distinguished between parents at-risk and parents not at-risk of parenting stress, (i.e. 100 

discriminatory power), and c) the IPARAN was easy to use (feasibility). 101 

The objective of this study was therefore to evaluate the concurrent validity, 102 

discriminatory power, and feasibility of the IPARAN in a population of Dutch parents with a 103 

newborn child. Our research question was as follows: Is the IPARAN a valid and feasible tool for 104 

assessing risk factors for parenting stress in this population? To answer this question, we 105 

calculated correlations between parents’ scores on the IPARAN and those on related constructs 106 

(concurrent validity). Based on the direction of the questions asked, we expected negative 107 

correlations for all related constructs, except for the related construct ‘depressive symptoms’. 108 

Additionally, to explore the discriminatory power of the IPARAN, differences in IPARAN score 109 

between mothers within the borderline/clinical range or P10 range of the related constructs 110 

(high-risk mothers) and mothers within the normal range or P90 range of the related constructs 111 

(low-risk mothers) were examined, and ROC curves were calculated. We expected higher 112 

IPARAN scores for the high-risk mothers. The feasibility of the IPARAN was determined by 113 

examining the percentage of missing answers. 114 

 115 

 116 

 117 
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Methods 118 

Data collection and participants 119 

This study used data from the Supportive Parenting study, a controlled trial described in detail 120 

elsewhere (25). The IPARAN was previously named ‘Supportive Parenting Questionnaire’ (25) 121 

(Trial registration: www.trialregister.nl; Netherlands Trial Register: NTR 5307; 16 July 2015). 122 

In short, all parents with a child born between January and September 2014, living in a 123 

suburban area of the western part of the Netherlands were invited to participate. In order to 124 

participate, parents were required to have at least basic Dutch language skills and provide 125 

written informed consent.  126 

In the Netherlands, a Youth Health Care nurse (YHC-nurse) visits all parents with a 127 

newborn child at home 5-14 days after childbirth. This is known as the ‘well-child visit’. During 128 

this visit the YHC-nurse informed the parents about the study and provided parents with an 129 

information leaflet, informed consent form and baseline questionnaire. This baseline 130 

questionnaire included the IPARAN and three other questionnaires that assess related 131 

constructs, namely the Empowerment Questionnaire 2.0 (EMPO 2.0) (26), the Family 132 

Functioning Questionnaire (27), and the Parenting Stress Questionnaire (28). Parents were 133 

invited to provide written informed consent for participation in the study and to return the 134 

baseline questionnaire to the researchers in a pre-paid envelope.  135 

In total, 2,659 parents received information about the study and were invited to 136 

participate. Of these, 759 parents completed the written informed consent form and baseline 137 

questionnaire (28.5%). However, for 32 families (4.2%), an IPARAN score could not be 138 

calculated for the father. Only the mothers completed their part and not both parents, despite 139 

the mother indicating that she lived together with her husband or partner, leaving a population 140 

for analysis of 727 parents. 141 
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Sample characteristics 142 

Table 1 shows the demographic characteristics of the sample. The majority of the children in the 143 

total sample is a boy (52.2%), and the mean age of the children is 5.2 months. The parents are 144 

mainly of Dutch nationality (96.7% of the mothers and 97.6% of the fathers), with a middle to 145 

high educational level. The majority of the sample consists of a two-parent family (98.3%), with 146 

a net monthly income of €1800,- or more (89.1%).   147 

 148 

Table 1. Demographic characteristics of the study sample. 149 

 150 
a Gender of the parent who completed the remaining part of the baseline questionnaire 151 
 152 

 153 

Ethics statement 154 

Methods were carried out in accordance with the STROBE statement (29). Parents received 155 

written information about the study and were free to refuse participation. Parents willing to 156 

participate provided written informed consent. Only anonymous data were used for analysis. 157 

Subject Characteristics Total 
(n=727) 

Parents at-
risk 
(n=177) 

Parents 
not at-risk 
(n=550) 

p-value 

Mother Mean age (SD), y 30.0 (4.5) 30.7 (5.3) 29.8 (4.2) .048 
 <19 years (%) 0.3 1.1 0.0 .003 

 Nationality (Dutch, %) 96.7 93.2 97.8 .003 
 Educational level (Low, %) 7.4 13.2 5.5 .002 

 IPARAN score 1.35 (1.94) 3.73 (2.46) 0.59 (0.80) .<001 

Father Mean age (SD), y 32.5 (5.2) 32.6 (6.0) 32.4 (4.9) .671 
 <19 years (%) 0.0 0.0 0.0 - 
 Nationality (Dutch, %) 97.6 94.7 98.5 .004 
 Educational level (Low, %) 13.6 13.1 13.8 .962 
 IPARAN score 1.02 (1.33) 2.51 (1.63) 0.58 (0.81) .<001 
Child  Gender child (boy, %) 52.2 59.3 49.9 .029 

 Mean age child, months (SD) 5.2 (3.5) 5.1 (2.8) 5.2 (3.7) .806 
 Duration of pregnancy  

(<38 weeks, %) 
8.9 15.3 6.9 .001 

 Birth weight (<2500 grams, %) 5.2 11.3 3.3 .<001 

Household Family composition  
(single parent, %) 

1.7 5.1 0.5 .<001 

 Net monthly family income 
(<€1800,- %) 

10.9 15.5 9.4 .024 

Other Gender parenta (female, %) 93.0 92.7 93.1 .844 
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This study was approved by the Medical Ethics Committee of Erasmus Medical Center 158 

Rotterdam (MEC-2013-568). 159 

 160 

 161 

Measurements 162 

The IPARAN 163 

The IPARAN aims to identify risk factors related to the development of parenting stress (30). 164 

These risk factors were selected by Bouwmeester-Landweer et al. (31) based on previous 165 

research (4-15) and can be divided into three domains (31) based on the ecological model of 166 

Belsky (32-34), and the concept of parental awareness of Newberger (35), elaborated on by 167 

Baartman (36). These three domains are as follows: child and family characteristics; parental 168 

developmental history and personality (including parental awareness); and characteristics of the 169 

social context.  170 

The IPARAN is a three-page self-report form, containing 37 items in total. The IPARAN 171 

has a general part (filled in by both parents), a part for the mother, and a part for the father/other 172 

parent (see online supplementary table S1). The general part consists of five items relating to 173 

risk factors in the first domain: birth weight of the child, duration of pregnancy, age of mother at 174 

delivery, age of father at delivery, and family structure. The part filled in by the mother and the 175 

part filled in by the father/other parent each consists of sixteen items. These items relate to risk 176 

factors in all three domains. The item within the domain of child and family characteristics is 177 

‘quarrels with partner ever become physical’. Items within the domain of parental developmental 178 

history and personality (including parental awareness) are ‘worried about raising your child’, 179 

‘unhappy during pregnancy about becoming a mother/father’, ‘parents or carers had loving 180 

relationship’, ‘being hit as a child’, ‘ever felt unhappy in past 3 years’, ‘losing temper’, ‘ negative 181 

sexual experience’, ‘drug/alcohol abuse’, and ‘hitting should be part of upbringing’. Items within 182 
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the domain of characteristics of the social context are ‘finding it difficult to ask for help’, ‘feeling 183 

comfortable in neighborhood’, ‘maintain close relations with family’, ‘receiving support from 184 

network of family, neighbors, friends’, and ‘receiving support from partner’. The items are 185 

accompanied by either a 4-point response scale (always, often, sometimes, never) or a yes/no 186 

option.  187 

 Each item is assigned a score between 0 and 2 (see online supplementary table S1). In 188 

order to categorize parents as either being at-risk or not at-risk for parenting stress, a 189 

summation score is calculated for each parent by adding the total score of the parent to the total 190 

score of the general part of the instrument. If either parent has a summation score of ≥3, the 191 

family is considered to be at-risk of parenting stress. The cut-off score of ≥3 is based on 192 

previous research (31), and minimizes the chances of overestimation and underestimation of 193 

parents at-risk of parenting stress. 194 

 195 

Supplementary table S1 196 

 197 

Demographic characteristics 198 

Data was collected on age, gender, and country of birth of both parents and child. Educational 199 

level of both parents and net family income per month were also included. Educational level was 200 

classified as low (primary education, lower secondary education), middle (higher secondary 201 

education, vocational education) or high (higher vocational education, university). Net family 202 

income was classified as low (<€1800,- per month) or high (≥€1800,- per month). Nationality of 203 

the child, father, and mother was classified as Dutch or non-Dutch, according to definitions used 204 

by Statistics Netherlands (37). 205 

 206 

 207 
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Competences as a person and parent 208 

Competences as a person and parent were assessed by two subscales of the EMPO 2.0 (26), a 209 

questionnaire that assesses parental empowerment. Competence as a person refers to parents’ 210 

feelings about whether they are in control of their own lives and capable of dealing with 211 

problems as they occur. This construct is assessed by eight items. An example of an item is ‘I 212 

can handle problems easily’. Competence as a parent is about parents’ feelings whether they 213 

are in control of their child and know their strengths and limitations as a parent. This construct is 214 

assessed by seven items. An example of an item is ‘I have great confidence in my parenting 215 

skills’. Both subscales have a 5-point response scale ranging from 1=strongly disagree to 216 

5=strongly agree.  217 

For both subscales raw scores are converted to a score between 1 (indicating a low 218 

level of competence) and 10 (indicating a high level of competence). Depending on the amount 219 

of items belonging to a subscale (e.g. competence as a person consists of 8 items), a minimum 220 

score, 8, and maximum score, 40, can be calculated. The maximum score minus the minimum 221 

score of a subscale (40–8=32) is distributed evenly over the maximum converted score of 10 222 

(10/32=0.3125). To calculate a parent’s converted score, the minimum score of the subscale is 223 

subtracted from his/her summation score, e.g. 32 ((32-8)*0.3125=7.5). Parents within the first 224 

10% (P10) of both subscales were seen as high-risk parents. The subscales competence as a 225 

person and competence as a parent have a Cronbach’s alpha of 0.85 and 0.79 respectively 226 

(26).  227 

 228 

Parental developmental history 229 

Parental developmental history is assessed by the subscale childhood experience, derived from 230 

the Family Functioning Questionnaire (FFQ) (27), a questionnaire that assesses problems 231 

parents encounter within their family. Childhood experience is about a parent’s own childhood 232 
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and whether he/she has pleasant memories of his/her own childhood . The subscale is 233 

assessed by four items on a 4-point response scale ranging from 1=not true to 4=very true. A 234 

summation score is calculated and also converted into a category (normal, borderline, clinical) 235 

according to the guideline (27). An example of an item is ‘you feel your own parents treated you 236 

well’. This subscale has a Cronbach’s alpha of 0.85 (27). The FFQ provides norm referenced 237 

standard scores for children between 0-3 year, 4-11 year and 12-18 year. 238 

 239 

Partner support 240 

Partner support is assessed by the subscale partner relationship, also derived from the FFQ 241 

(27) and is about the perception of a person’s relationship with his/her partner and the extent to 242 

which he/she feels supported by his/her partner. Partner relationship is assessed by five items 243 

on a 4-point response scale ranging from 1=not true to 4=very true. A summation score is 244 

calculated and also converted into a category (normal, borderline, clinical) according to the 245 

guideline (27). An example of an item is ‘you feel your partner supports you in raising the 246 

children’. This subscale has a Cronbach’s alpha of 0.89 (27).  247 

 248 

Social network 249 

Social network is assessed by the subscale social contacts, also derived from the FFQ (27).The 250 

subscale social contacts refers to the extent to which a parent has contact with neighbors, 251 

family and friends, and is assessed by five items on a 4-point scale ranging from 1=not true to 252 

4=very true. A summation score is calculated and also converted into a category (normal, 253 

borderline, clinical) according to the guideline (27). An example of an item is ‘your family has 254 

regular contact with other local residents’. This subscale has a Cronbach’s alpha of 0.74 (27).  255 

 256 
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Depressive symptoms 257 

Symptoms of depression was assessed with the subscale depressive symptoms, derived from 258 

the Parenting Stress Questionnaire (PSQ) (28), a questionnaire that assesses the level of stress 259 

parents experience in their role as a parent. This subscale refers to the extent to which a parent 260 

is happy with him/herself and his/her circumstances and is assessed by seven items on a 4-261 

point response scale ranging from 1=not true to 4=very true. A summation score is calculated 262 

and also converted into a category (normal, borderline, clinical) according to the guideline (28). 263 

An example of an item is ‘sometimes I do not see the point of living’. This subscale has a 264 

Cronbach’s alpha of 0.86 (28). The PSQ provides norm referenced standard scores for children 265 

between 0-3 year, 4-11 year and 12-18 year.  266 

 267 

Statistical analyses 268 

Concurrent validity 269 

Concurrent validity was assessed by correlating the IPARAN score with those obtained for the 270 

related constructs of the EMPO 2.0 (26), the FFQ (27) and the PSQ (28) and calculating 271 

Pearson’s correlation coefficients (r). The IPARAN score of the mother was only correlated with 272 

the scores obtained for the related constructs, filled in by the mother. The IPARAN score of the 273 

father was only correlated with the scores obtained for the related constructs, filled in by the 274 

father. We used the criteria suggested by Cohen for judging the size of the correlations thus 275 

obtained: r <0.30 for minor, r = 0.30-0.49 for medium, and r ≥0.50 for strong correlations (38). 276 

 277 

Discriminatory power 278 

An independent t-test was used to compare the IPARAN score of mothers with a 279 

borderline/clinical range or P10 range of the related constructs (high-risk mothers) with those for 280 

Page 12 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016140 on 23 A

ugust 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

13 

 

mothers with a score in the normal range or P90 range of the related constructs (low-risk 281 

mothers). In order to relate the difference in mean scores to the distribution of the scores, effect 282 

size estimations (d) were calculated by dividing the difference between the mean scores by the 283 

standard deviation. We used the criteria suggested by Cohen for judging the effect sizes thus 284 

obtained: d=0.20 for small, d=0.50 for moderate and d=0.80 for large effect sizes (38). 285 

Additionally, receiver operating characteristic (ROC) curves were plotted and the area under the 286 

curve (AUC) was calculated. The greater the AUC, the greater the discriminatory power of the 287 

IPARAN for discriminating between high-risk and low-risk mothers. An AUC<0.50 indicated 288 

chance level; 0.50≤AUC<0.70 indicated low discriminatory power; 0.70≤AUC<0.90 indicated 289 

moderate discriminatory power; and an AUC≥0.90 indicated high discriminatory power (39).  290 

 291 

Feasibility 292 

To determine feasibility, percentages of missing answers at the item level of the IPARAN were 293 

calculated. Percentages of respondents for whom it was not possible to calculate a total 294 

IPARAN score due to missing items were also calculated.  295 

 296 

Furthermore, descriptive statistics were used to describe the study sample. Only complete 297 

cases were used for all analyses. All analyses were performed using SPSS21 (40). To correct 298 

for multiple comparisons, a Bonferroni correction was used. The results in table 2 and table 3 299 

are presented with correction for multiple comparisons. 300 

 301 

 302 

 303 

 304 
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Results 305 

Comparison of risk and non-risk groups in demographic 306 

variables 307 

Table 1 shows the demographic characteristics of parents at-risk and parents not at-risk. n the 308 

subgroup parents at-risk, mothers were on average older, were more often of non-Dutch 309 

ethnicity, and had a lower educational level compared to mothers in the subgroup parents not 310 

at-risk. Fathers in the subgroup parents at-risk were more often of non-Dutch ethnicity 311 

compared to fathers in the subgroup parents not at-risk. Children in the subgroup parents at-risk 312 

were more often a boy, were on average of lower gestational age, and had a lower birth weight, 313 

compared to children in the subgroup parents not at-risk. The subgroup parents at-risk were 314 

more often a single parent family, and had a lower net monthly income, compared to the 315 

subgroup of parents not at-risk 316 

 317 

Concurrent validity 318 

Table 2 shows the correlations between the related constructs and the IPARAN score, 319 

separately for mothers and fathers.  320 

The correlations of the IPARAN score of the mother with the related constructs varied 321 

from r= -0.10 to r= -0.58 and r=0.50. Of the six pairs analyzed, the pairs IPARAN-Competence 322 

as a person, and IPARAN-Competence as a parent had values of r smaller than -0.30; the pairs 323 

IPARAN-Partner relationship, and IPARAN-Social contacts had values between r= -0.30 and r= 324 

-0.49. And the pairs IPARAN-Childhood experience, and IPARAN-Depressive symptoms had 325 

values of r>0.49, for both negative and positive correlations. The strongest correlations were 326 

found between the IPARAN and the related constructs ‘childhood experience’ (r= -0.58), and 327 

‘depressive symptoms’(r=0.50) (Table 2).  328 
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Table 2 Concurrent validity: correlations between parents’ scores (mothers n=676; fathers n=51) on the 329 
IPARAN and those on the related constructs. 330 

IPARAN
a
 Related constructs

 
Missings

 
Correlation 
mother’s part 

Correlation 
father’s part 

  n r p r p 

Total score**
 Competence as a personb*

 4 -.24 .<001 -.40 .004 

Competence as a parentb*
 3 -.10 .007 -.06 .691 

Childhood experiencec*   2 -.58 .<001 -.59 .<001 

Partner relationshipc*
 18 -.36 .<001 -.17 .236 

Social contactsc*
 1 -.39 .<001 -.22 .117 

Depressive symptomsd**
 4 .50 .<001 .48 .<001 

 331 
a 

Correlations between total score on the IPARAN in the first column and the related constructs in the second column were 332 
calculated using Pearson’s correlation coefficient (r). The IPARAN score of the mother was correlated to related 333 
constructs filled in by the mother. The IPARAN score of the father was correlated to related constructs filled in by the 334 
father. 335 

b 
Derived from the EMPO 2.0 (26) 336 

c 
Derived from the Family Functioning Questionnaire(27) 337 

d Derived from the Parenting Stress Questionnaire (28) 338 
*  A low score indicates problems 339 
**  A high scores indicates problems 340 
Bold numbers indicate a significant correlation between the item on the IPARAN and the related construct (p<0.008) as tested with 341 
Pearson’s correlation and correct for multiple testing with a Bonferroni correction (0.05/6). 342 
 343 

Of the six pairs made between the IPARAN score of the father and the related constructs, half 344 

of the correlations were not significant (p>0.05.): IPARAN-Competence as a parent, IPARAN-345 

Partner relationship, and IPARAN-Social contacts. Of the three remaining significant 346 

correlations, the pairs IPARAN-Competence as a person, and IPARAN-Depressive symptoms 347 

had an r between 0.30-0.49, for both positive and negative correlations. The pair IPARAN-348 

Childhood experience had an r of -0.59, which was also the strongest correlation found (Table 349 

2). 350 

 351 

Discriminatory power 352 

Table 3 shows the IPARAN score, the Cohen’s d and the AUC for mothers within the 353 

borderline/clinical range or P10 range of the related constructs (high-risk mothers) and mothers 354 

within the normal range or P90 range of the related constructs (low-risk mothers). On all related 355 

constructs, high-risk mothers had a significantly higher IPARAN score than low-risk mothers 356 

(p<0.05). Half of the effect sizes were large (d>0.80) and one third was moderate 357 
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(0.50<d<0.80). The ROC curves show that the IPARAN has moderate discriminatory power 358 

(≤0.70AUC<0.90) for the related constructs 'depressive symptoms', 'social contacts', and 359 

'partner relationship' and has high discriminatory power (AUC>0.90) for the related construct 360 

'childhood experience'. For the related constructs ‘competence as a person’, and ‘competence 361 

as a parent’ the IPARAN had low discriminatory power (0.50≤AUC<0.70) (39).  362 

 363 
Table 3. Discriminatory power of the mothers’ IPARAN score, relative to the scores on the related 364 
constructs in the borderline/clinical or P10 range filled in by the mothers. 365 

Related constructs n Mean score on IPARAN
a 
(SD) Cohen’s d AUC (95% CI) 

Competence as a personb     
High risk 65 2.70 (2.63) 0.58 .68 (.60; .75) 
Low risk 607 1.17 (1.73)   
Competence as a parentb     
High risk 84 2.01 (2.15) 0.37 .62 (.56; .69) 
Low risk 589 1.22 (1.83)   
Childhood experiencec     
High risk 27 5.04 (2.00) 1.93 .93 (.91; .96) 
Low risk 647 1.18 (1.74)   
Partner relationshipc     
High risk 14 3.61 (3.22) 0.75 .74 (.59; .90) 
Low risk 644 1.19 (1.70)   
Social contactsc     
High risk 47 3.71 (3.09) 0.83 .76 (.68; .84) 
Low risk 628 1.15 (1.66)   
Depressive symptomsd     
High risk 58 4.11 (3.21) 0.95 .81 (.74; .87) 
Low risk 610 1.07 (1.48)   

 366 
a The mean score represents the summation score of the mother. 367 
b Derived from the EMPO 2.0 (26) 368 
c Derived from the Family Functioning Questionnaire (27) 369 
d Derived from the Parenting Stress Questionnaire (28) 370 
Bold numbers indicate a significant difference between the high-risk and low-risk group (p<0.008) as tested with a Mann-Whitney U 371 
Test, and corrected for multiple testing with a Bonferroni correction (0.05/6). 372 

 373 

Feasibility 374 

The mother's part of the IPARAN had on average 0.7% missing answers, whereas the father's 375 

part of the IPARAN had on average 1.7% missing answers. The highest percentage of missing 376 

answers, for both mothers and fathers, was for the item ‘Quarrels with partner ever become 377 

physical’ (respectively 1.7% and 2.3% missing answers). Also, for 32 families (4.2%) it was not 378 
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possible to calculate an IPARAN score for the father/other parent. Only the mothers completed 379 

their part and not both parents, despite the mother indicating that she lived together with her 380 

husband or partner. 381 

 382 

Discussion 383 

The results of our study suggest that the Instrument for identification of Parents At Risk for child 384 

Abuse and Neglect (IPARAN) is a valid and feasible tool for assessing risk factors for parenting 385 

stress in Dutch parents with a newborn child. The results in terms of feasibility partly confirm the 386 

results of an earlier study (20).   387 

The correlations found between the IPARAN score and those obtained on the related 388 

constructs of the EMPO 2.0 (26), Family Functioning Questionnaire (27) and Parenting Stress 389 

Questionnaire (28) support the instrument’s concurrent validity. Various minor to strong 390 

correlations were found between the IPARAN score and the related constructs, filled in by the 391 

mother. All directions of the correlations were in line with our expectations. The strongest 392 

correlations were found between the IPARAN and the constructs ‘childhood experience’ and 393 

‘depressive symptoms’. The related constructs ‘competence as a parent’ and ‘competence as a 394 

person’ filled in by the mother showed minor correlations with the IPARAN. A possible 395 

explanation for this minor correlation is that the related construct that we chose does not 396 

measure exactly the same concept as the IPARAN score with which it is being compared. The 397 

items in the IPARAN that are related to competence as a parent focus on worries during 398 

pregnancy, about becoming a mother/father, and whether you feel qualified to become a parent, 399 

while the related construct focuses more on parenting practices in general. It is likely that the 400 

correlation is low due to this conceptual difference.  401 
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The correlations for the fathers raise some concern, since half of the correlations were 402 

not significant. The related constructs ‘competence as a parent’, ‘social contacts’ and ‘partner 403 

relationship’ filled in by the father showed no significant correlation with the IPARAN score of 404 

the father. Since our sample size of the fathers was low (n=51), the fact that half the correlations 405 

were not significant could be due to this low sample size. We therefore suggest that future 406 

research should focus more on the part of the father.  407 

The fact that the IPARAN was able to distinguish between high-risk and low-risk mothers 408 

for most related constructs of parenting stress, shows that it has moderate to high discriminatory 409 

power. However, it should be noted that the discriminatory power of the IPARAN was low for the 410 

related constructs 'competence as a person’ and 'competence as a parent', findings that were 411 

supported by the mean scores and effect sizes. As mentioned above for the concurrent validity, 412 

it could be reasoned that the related constructs chosen here do not measure exactly the same 413 

concept as measured by the IPARAN. This could explain the low discriminatory power for these 414 

particular constructs. In future research, using a different questionnaire for measuring 415 

empowerment may help to improve the discriminatory power of the IPARAN.  416 

The IPARAN is a short questionnaire with easily asked and clear questions. The 417 

relatively low percentage of missing answers (≤2.0% for 16 items for both mothers and fathers) 418 

supports the feasibility. However, it should be mentioned that for 4.2% of the families (n=32) in 419 

our study it was not possible to calculate an IPARAN score due to the fact that the fathers/other 420 

parents did not fill in their part of the IPARAN, while the mother did and had also indicated that 421 

she was living together with her partner. This was also seen in a previous study of 422 

Bouwmeester-Landweer (31). Hypothetically, even though it is written above the pages, it may 423 

not have been clear for every parent that both parents had to complete a part of the 424 

questionnaire. In addition, mothers may have felt uncomfortable having to ask the father to 425 

complete their part of the questionnaire. Since these are only hypotheses, we recommend 426 
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future qualitative research using interviews with fathers and mothers to gain insight into barriers 427 

and opportunities they experienced in completing the questionnaire. 428 

The questionnaire is a valuable addition to the default data collected by the Youth Health 429 

Care centers, which mainly consists of demographic and basic information like parental age, 430 

birth term and birth weight of the child (41). With the IPARAN more information is collected on  431 

potential risk factors in the family that have been proven to be related to parenting stress, such 432 

as the social network of the family (4, 6) and the developmental history of the parents (4, 6, 10). 433 

The concurrent validity, discriminatory power, and feasibility show that the questionnaire is easy 434 

to use in daily practice of YHC to detect parents at risk of parenting stress. By detecting parents 435 

at-risk in time, interventions, such as the Supportive Parenting Intervention, can be offered. 436 

Which in turn may prevent consequences of parenting stress on both parent and child health.  437 

 438 

Strengths and limitations of the study 439 

First of all, no data was available on the parents in the large non-response group. Parents were 440 

invited directly by professionals working in two Youth Health Care centers during the home-visit 441 

within two weeks after child birth (25). Parents who did not want to participate in the study did 442 

not complete a questionnaire. We have no insight into reasons for not participating in the study. 443 

Secondly, our sample was largely Dutch with a middle to high educational level. This means 444 

that the results of our study can only be generalized to this Dutch, highly educated group. 445 

Future research should therefore try to include more non-Dutch and lower educated 446 

respondents to evaluate the psychometric properties of the IPARAN among these subgroups. 447 

Furthermore, we were limited in the instruments that we could administer. Therefore we could 448 

not evaluate concurrent validity for the items ‘negative sexual experience’, ‘spousal violence’, 449 

‘drug/alcohol abuse’ and ‘belief in physical punishment’, as no related constructs were 450 

measured in the baseline questionnaire. Since this study was originally set up for measuring 451 
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empowerment, these constructs were not included. However, these constructs are strong 452 

measurements of severe outcomes of parenting stress, such as child abuse and neglect. 453 

Therefore we propose that future studies include measurements of related constructs for these 454 

items. We also propose that additional psychometric properties (such as test-retest reliability) of 455 

the IPARAN be determined in future research. Lastly, we recommend longitudinal research to 456 

evaluate the associations between parenting stress (as measured by the IPARAN) and child 457 

health and parenting outcomes over time. 458 

 Although response rate was not very high, strength of this study is that the sample was 459 

nevertheless sufficiently large to allow us to determine the validity and feasibility of the IPARAN. 460 

In addition, we used several references (The Family Functioning Questionnaire, The EMPO 2.0 461 

and the Parenting Stress Questionnaire).  462 

 463 

Conclusion 464 

Our findings that the IPARAN is feasible and shows good concurrent validity and discriminatory 465 

power support the use of this instrument. The IPARAN can continue to be used by health 466 

practitioners in the Netherlands to evaluate whether parents with a newborn child are at risk of 467 

parenting stress. The timeliness of offering preventive help to these parents is vital in order to 468 

prevent severe outcomes of parenting stress, such as child abuse and neglect and the long-469 

term harmful effects of child abuse and neglect in these families.  470 
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Supplementary Information 

Supplementary table S1. Score assigned if parent meets criterion for risk factor on the IPARAN. 
General risk factors Score  
Birth weight, (<2500 grams) 1.0  
Duration of pregnancy, (<38 weeks) 0.5  
Family composition, (single parent,) 2.0  
Age mother, (<19 years) 0.5 (18 years) or 

1.0 (<18 years) 
 

Age father, (<19 years) 0.5 (18 years) or 
1.0 (<18 years) 

 

   
Father and mother part Score of the 

Father  
Score of the 
Mother 

Worried about raising your child (always-often) 1.0 2.0 
Unhappy during pregnancy about becoming a mother/father 
(always-often) 

1.0 1.0 

Parents (or carers) had loving relationship (sometimes-never) 1.0 1.0 
Felt safe with parents (or carers) as a child (sometimes-never) 1.0 1.0 
Being hit as a child (always-often-sometimes) 1.0 1.0 
Hitting should be part of upbringing (yes) 1.0 1.5 
Should use less alcohol or drugs (yes) 0.5 0.5 
Ever had a negative sexual experience (yes) 1.0 1.5 
Ever felt unhappy in past 3 years (always-often) 1.0 2.0 
Losing temper (always-often) 1.0 1.0 
Finding it difficult to ask for help (always-often) - 1.0 
Quarrels with partner ever become physical (always-often-
sometimes) 

2.0 1.0 

Feeling comfortable in neighborhood (sometimes-never) - 0.5 
Maintain close relations with family (sometimes-never) - 0.5 
Receiving support from network of family, neighbors, friends 
(sometimes-never) 

- 0.5 

Receiving support from partner (sometimes-never) 0.5 1.5 
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