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Do parents of children with metabolic diseases benefit from the Triple P – 

Positive Parenting Program? A pilot study   

Karen Van Mechelen, Ilse Kessels, Annik Simons & Inge Glazemakers 

Abstract  

Background: Parents of children with metabolic diseases report more parenting stress, 

anxiety, depression and dysfunctional parenting styles than parents of children without 

metabolic diseases. In addition, their children have more behavioral problems. Beside the fact 

that meta- bolic diseases are rare, they form a relatively large proportion in the morbidity and 

mortality of chronically ill children.  

Methods: In this pilot study 14 parents of children with metabolic diseases, aged between 2.5 

and 13 years, participated in a quasi-experimental pre-post-follow-up study. 

 Results: After participating in the Level 4 Group Triple P-program there were small effects 

in decreasing child behavioral problems and large effects in decreasing dys- functional 

parenting styles. There was a moderate to large reduction of parental stress and a large 

reduction of parental anxiety. Only the effects on the behavioral problems and the parenting 

style ‘laxness’ were no longer significant at 6 months follow-up.  

Conclusions: In summary it can be said that the existing Triple P-program has good effects, 

with a great degree of satisfaction, for parents of children with metabolic dis- eases in 

reducing dysfunctional parenting styles, parent- ing stress and behavioral problems of their 

children. One should not wait for a specialized program to reach these parents, but further 

research is necessary as a greater effect can be expected when this program is adapted to these 

parents.  

Keywords: behavioral problems; children with metabolic diseases; parental anxiety; parental 

stress; parenting styles; Triple P-program.  

 

Introduction  

Childhood chronic illnesses threaten the health and development of children and their families 

[1]. These children develop more emotional, behavioral and social problems [1–10]. 

Moreover these emotional and behavioral problems place children at a higher risk of child 

abuse and neglect [1]. The parenting style plays an important role in prevent- ing and dealing 

with these problems [11]. But families at risk, such as families of chronically ill children, use 

more dysfunctional parenting styles [8].  

In addition to regular parenting issues, parents of chronically ill children are also facing the 



2 
 

medical care of their child [12]. This results in more parenting stress [4, 9, 12–15], depression 

and anxiety [9, 12, 16–19]. All these factors result in a decline of the quality of life of the 

family [1–7, 12–18] and in a decline of parents’ self-efficacy for managing their child’s 

disease [1, 9]. The impact on chil- dren and families depends on the severity and the nature of 

the chronic disease [1]. Parents of children with meta- bolic diseases report an even lower 

quality of life, due to the uncertain course and limited life expectancy of many metabolic 

diseases [6]. In addition behavioral, emotional and psychological problems are more prevalent 

in chil- dren with metabolic diseases [20–22]. The reasons why this population is more 

vulnerable is not yet elucidated and must be based in part on the complexity of the under- 

lying disease with, for instance, stressful dietary interven- tions and a degree of 

neurobiological impairment [20]. But despite their rare occurrence metabolic disorders form a 

relatively large proportion of the morbidity and mortal- ity of chronically ill children [23].  

It is important that this group of families is properly assisted. However, there is a paucity of 

evidence-based parenting approaches for them [1]. The Positive Parenting Program (Triple P) 

is an existing, multi-level, evidence- based parenting program for parents of children up to 16 

years of age [24–26]. It focuses on five principles of pos- itive parenting. As Triple P has 

proved to be effective in many family contexts in reducing dysfunctional parenting styles and 

behavioral problems of children [26–29] and in improving parental emotional well-being (less 

stress and depression) [26, 29] and given the vulnerability of parents of children with 

metabolic diseases the following study hypotheses raised: after attending the Triple P-

program there is a decline of behavioral problems of children with metabolic diseases, there is 

a decline of dysfunctional par- enting styles, parenting stress, depression and anxiety.  

Patients and methods  

This pilot study used a quasi-experimental pre-post-follow-up design.  

Patients  

Nine parents of six children with metabolic diseases were included in 2008 and five parents of 

five children with metabolic diseases were included in 2012 (Table 1). The focus of this study 

was on preadolescent children, aged between 2.5 and 13 years, as different developmental 

issues arise as children transit into adolescence and self-management of their condition 

becomes increasingly important [1]. Recruitment took place in the Centre for Inherited 

Metabolic Disorders in Antwerp (CEMA). The included metabolic disorders were: sucrase-

isomaltase deficiency, succinyl CoA:3-oxoacid CoA transferase deficiency, mito- chondrial 

respiratory chain defect, galactosemia, pyruvate dehydrogenase complex deficiency, 

methylmalonic academia, urea cycle defect and congenital lactic academia. Exclusion criteria 

were: chil- dren without a metabolic disease, children who did not go to school, children in 

special needs schools (except type 8) and parents who had insufficiently mastered the Dutch 

language.  

Expected parameters, such as effect size, standard deviation (SD) or difference in values were 

unknown for primary outcomes, as this was the first study of its kind. The sample size, 

calculated to detect an effect size of 0.7 at 80% power, was 19 participants.  

Methods  
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All the parents of the children who were followed in the CEMA were contacted by phone for 

participation. There was a participation rate of 12.2%.  

Results  

The parents participating in the Triple P-program reported that their children had significantly 

fewer emotional  

The parents who participated in 2012, each followed at least 60% of all sessions. Parents who 

missed a session, usually through acute illness of their child, were asked to go through the 

missed sub- jects at home. The data from the parents of 2008 are missing.  

The number of missing data were: 2.31% without drop-outs in the ‘pre-test’ questionnaires, 

3.06% without drop-outs in the ‘post- test’ questionnaires and 2.86% with four drop-outs in 

the ‘follow-up’ questionnaires. The study protocol was approved by the Committee of Ethics 

of the University of Antwerp.  

Measures  

The ‘pre-test’, ‘post-test’ and ‘follow-up’ questionnaires, each existed of four standardized 

questionnaires. The ‘post-test’ questionnaire also contained a satisfaction questionnaire.  

Family background questionnaire: This questionnaire, developed by Turner et al. in 2002 

[30], collected the family demographics.  

Strengths and Difficulties Questionnaire (SDQ): This questionnaire screens for children at 

risk of psychosocial problems. The parent version for children from 4 to 16 years was used. 

The questionnaire consists of 25 statements in five subscales with acceptable internal 

consistency [31].  

Parenting scale: This scale measures dysfunctional parenting styles in 30 items and a seven-

point Likert-scale. It consists of a total score and three factor scores [32]. The original version 

of the scoring key was used as it has higher values of internal consistency, predic- tive 

validity and test-retest reliability [33].  

Depression -Anxiety-Stress (DAS) scale: To assess the emotional wellbeing of parents the 

DAS scale was used. It consists of three sub- scales with adequate internal consistency. 

Parents scored 42 items on a seven-point Likert-scale [34].  

Satisfaction questionnaire: This questionnaire, which is an adap- tation of the Client 

Satisfaction Questionnaire [35], consists of 12 questions around the received information and 

help, how well the program met the needs of the parent and child and whether they would 

recommend the program.  

Data analysis: Analyses were undertaken using SPSS 20.0. To test the hypotheses, paired t-

tests and Cohen’s d were used. We chose to use the Cohen’s d instead of the Bonferroni 

correction because weak effects may also have biological importance in behavioral science 

but will not pass the Bonferroni correction, which leads to publication bias [36, 37]. Multiple 

linear regressions were used to assess whether the socio-demographic variables affected the 

outcome values. A mul- tiple imputation was used to correct for the missing data. All tests 

were carried out with a level of significance of p < 0.05.  
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Firstly, parents filled in ‘pre-test’ questionnaires, afterwards they followed the 8-week Level 4 

group Triple P-program for parents of children up to 12 years. The program ended with 

completing the ‘post-test’ questionnaires. Six months later ‘follow-up’ question- naires were 

sent by (e-)mail.  

size at post-intervention and a large effect size at 6 months follow-up (Table 2). At the 

population level, it is important to determine whether the Triple P-program helped people 

from the clinical range to achieve a normal score.  

The ‘clinical behavioral problems’ (reduction of 7.2% at post-intervention, 28.6% at follow-

up), ‘clinical emo- tional problems’ (reduction of 21.4% at post-intervention, 54.3% at 

follow-up), ‘clinical problems with peers’ (reduc- tion of 35.7% at post-intervention, 47.1% at 

follow-up) problems (large effect size at 6 months follow-up), conduct problems (small effect 

size at post-intervention), prob- lems of ‘hyperactivity and attention deficit’ (small effect size 

at post-intervention, medium effect size at 6 months follow-up) and problems with peers 

(large effect size at 6 months follow-up). There was no significant reduction of ‘problems 

with prosocial behavior’. The total problem score of the Strengths and Difficulties 

Questionnaire (SDQ)-scale improved significantly, with a medium effect and ‘clinical 

problems with pro-social behavior’ (reduc- tion of 7.2% at post-intervention, 14.3% at follow-

up) all decreased. There was a decrease of 21.4% from a clini- cal score to a borderline score 

of ‘hyperactivity’ at post- intervention and a decrease of 30% to normal scores at follow-up.  

The second hypothesis could be confirmed. The dys- functional parenting styles – laxness, 

overreactivity and verbosity were all improved statistically significantly at post-intervention 

and at 6 months follow-up with large effect sizes. Only ‘laxness’ was no longer significant at 

follow-up (Table 2). There were also decreases in the clini- cal dysfunctional parenting skills 

at post-intervention and at follow-up: a decrease of 25.7% and 23.4% for ‘laxness’, a decrease 

of 30.8% and 27.4% for ‘overreactivity’ and a decrease of 40.6% and 41.4% for ‘verbosity’, 

respectively.  

The third hypothesis was partially supported. The subscale ‘stress’ improved significantly at 

post-inter- vention and at 6 months follow-up with, respectively, a medium and large effect 

size. ‘Anxiety’ also improved with a large effect size at follow-up. In addition, the total score 

improved initially with a small effect to a large effect size at follow-up (Table 2). The results 

reveal a clinical decline of 7.2% in the number of parents who are stressed at post- 

intervention and a decline of 14.3% at follow-up.  

As possible confounders the following were studied: gender of the parent, relationship to the 

child, current marital status, having a paid job, seeking help from a psychologist, psychiatrist, 

social worker or other, age and gender of the child. Only the gender of the child had influence 

on the emotional issues of this child at 6 months follow-up (t = 3.42 p = 0.011), this is 

because the emotional problems between boys and girls differed already before the start of the 

program (t = 3.69, p = 0.003).  

In the experimental group 75% of parents, who partic- ipated in 2012, was satisfied with the 

received information and help. However, only 25% of parents felt strong enough to cope with 

future educational problems. A quarter of parents would like to see the program more focused 

on the metabolic condition of their child. The data regarding the satisfaction of the parents, 
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who participated in 2008, are missing.  

Discussion  

After completing the Triple P-program parents of chil- dren with metabolic diseases report a 

small reduction of behavioral problems of their children. This is consistent with findings in 

children without metabolic diseases  

[26–29], but the effects in our study are smaller compared to a meta-analysis [27]. However, 

behavioral, emotional and psychological problems are more prevalent in chil- dren with 

metabolic diseases [20–22]. Especially children with metabolic diseases of the ‘intoxication 

type’, like phenylketonuria or respiratory chain defects, experi- ence more disruptive behavior 

disorders and externaliz- ing problems [21]. Normally Triple P has good effects in non-

metabolic sick children with disruptive behavior and attention/hyperactive difficulties [38]. In 

our study, 55% of children had a respiratory chain defect or metabolic disease of the 

‘intoxication type’, but none of them had phenylketonuria which is mainly associated with 

attention deficit hyperactivity disorder [21]. Forty-five percent of children had an energy 

metabolism disorder, and these experienced fewer externalizing problems than the other 

groups [21]. Thus, it is possible that the current Triple P-program insufficiently meets the 

specific behavioral problems of children with metabolic diseases. Interest- ingly Triple P has 

proven to be effective in reducing inter- nalizing or externalizing behavioral problems in 

children with type 1 diabetes [39]. The fact that the ‘problems with prosocial behavior’ did 

not improve could be attributed to insufficient focus of the Triple P-program on this item. 

Nevertheless the reduction in behavioral problems can be explained by a reduction of 

dysfunctional parenting styles, which maintain or worsen behavioral problems [32], or by 

imposing less problematic behavior or more positive behavior by the child [29]. It is unclear 

which factor has the greatest influence as behavioral problems are complex and determined by 

characteristics of the child [32].  

The large reductions in dysfunctional parenting styles is in keeping with past research in 

parents of children without metabolic diseases [26–29]. These studies show that the total 

score of the parenting scale has a greater reduction than the subscore ‘overreactivity’, which 

in turn decreases more than ‘laxness’ and ‘verbosity’. However, in this study, ‘laxness’ has in 

the first instance a greater reduction than ‘verbosity’, but this decline is not sus- tained at 

follow-up. One possible explanation is that parents of children with metabolic diseases used, 

before the program, the parenting style ‘laxness’ more, because they attributed the misconduct 

of their child to their illness [7]. It is striking that the Triple P-program in this study has 

greater effects on the dysfunctional parenting styles than a meta-analysis [28]. One possible 

explana- tion is that parents of children with metabolic diseases, through their great access to 

the health care, already received some parenting support and could implement the information 

more quickly.  

 

The medium to large reduction of stress among parents of children with metabolic diseases is 

not surpris- ing as literature shows that the Triple P-program mainly responds to the stress 

level [28]. As a metabolic disease is a life-long condition, even small reductions in stress 

across time can be fruitful, and may have indirect health benefits for parents. The large 
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reduction of the anxiety at 6 months’ follow-up is surprising as parents of children with 

metabolic diseases face other fears than parents of children without metabolic diseases, 

because of the sometimes limited life expectancy and uncertain course of some metabolic 

disorders [6].  

Some subscales of the SDQ-scale (i.e. ‘hyperactivity and attention deficit’ and ‘total problem 

score’), the sub- scale ‘stress’ and the ‘total score’ of the DAS scale have a further increase of 

the effects at follow-up. The literature is contradictory here. Some studies claim that the 

effects sustain rather than improve, while others indicate that there is an improvement [29]. 

The increase of the effects in this study could be explained by the fact that parents of children 

with metabolic diseases were more motivated to implement the strategies because they want 

their child to experience a good development, despite their disease. The continuation or 

improvement of the standard care or better coping with the disease, may also contribute to an 

increase of effects.  

Limitations  

Firstly, because of the rarity of metabolic disorders (incidence 40/100 000 [40]), there was a 

modest sample size whereby the statistical power of this study is limited. Because of the lack 

of epidemiological data regarding the prevalence of behavioral problems of children with 

meta- bolic diseases, dysfunctional parenting styles and paren- tal emotional wellbeing the 

impact on a population level is unclear.  

A second limitation is that participation in this study was voluntary, so there is possibly a 

non- responder bias. The participants may not have been a representative sample of the 

population as regards to the type of metabolic disease (e.g. there is no patient with 

phenylketonuria), ethnicity and social-economic status. Parents of children with metabolic 

diseases are more often consanguineous due to the autosomal reces- sive inheritance of the 

diseases and more often both of the parents do not speak the Dutch language, in which the 

Triple P-program was given. We could try to contact interpreters if this is the case. A third 

limitation is that the inclusion of the participants took place at different times, which can lead 

to bias due to changing financial and living conditions. In particular, limited financial 

resources may be a reason why parents could not participate. On the other hand, participation 

was free of charge, which made the program more accessible but may have led to the 

participation of less motivated parents.  

The low percentage of parents, who participated in all sessions, is a fourth limitation, as less 

guidance leads to diminished effects. After a missed session parents were asked to read the 

missed advice and so received all the contents of the program. To increase the participation, 

one could opt to choose individual counselling whereby parents can reschedule appointments. 

A disadvantage is that the peer interaction is lost. We can also try to provide care for the 

children during the sessions. Another option to further enhance the recruitment of parents 

could be to offer the program as usual care and raise awareness among parents about the 

importance of good quality of life for the whole family.  

A next limitation is that the results were obtained by self-reporting. This gives greater effects 

than obser- vational instruments [29] and could have led to overes- timation. Another cause of 
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overestimation, were it is not corrected for, are the effects of regular care and previous 

parenting support. In addition, because of the absence of a valid control group, it is unclear 

whether the effects were obtained by the program itself or by other aspects such as peer 

contacts. Furthermore, no account is taken of the type of metabolic disease and associated 

behavioral problems, the severity, duration and life expectancy of the condition and whether 

or not the offered advice and exer- cises were applied.  

A final limitation is that the Triple P-program is a ‘do- program’ for which parents need 

energy. This can be prob- lematic for parents of children with metabolic diseases as they are 

taxed more heavily in daily life.  

Suggestions for further research  

Some people propose that parenting programs should focus on generalized illness aspects [1]. 

Nevertheless we found that only a minority of the parents in our study felt strong enough to 

solve future educational problems and that the Triple P-program is not responsive to their 

specific needs. Specific requirements described in lit- erature are: learning to cope with being 

the carrier of the responsible gene [41] and dilemmas about future pregnancies [23, 41], the 

need of more information about food-related problems [6, 41], learning to deal with the 

uncertain course of the disease [6], the long-term effects [42] and the limited life expectancy 

of some metabolic disorders [6]. It could be interesting to subsequently organize further 

meetings after finishing the level 4 group Triple P-program, so parents can discuss with their 

peers how they implement the lessons learned in daily life with regard to the metabolic 

disease of their child. Parents who can give tips to other parents are also increased in their 

sense of competence, which increases their resilience. To improve the sustainability of the 

positive effects after the program it is possible that the parents may benefit from a more 

intensive parenting support program (such as level 5), additional support such as home visits 

and individual counselling or a telehealth refreshment course at 3–6 months after the program. 

Because 40% of the children with a metabolic disease has a below average intelligence [21], it 

is prom- ising to investigate the effect of the Stepping Stones Triple P program for families of 

a child with a disability [43, 44] in this group. Also the Self-Directed Teen Triple P-program 

shows promising results on disease-related conflicts in children with type 1 diabetes [45]. 

Further- more it is interesting to examine whether the effects will still be present in 

adolescence. It is useful to extend this study to other age groups and parents of children with 

other chronic diseases, like type 1 diabetes, as the program probably will work for them to.  

Applying the Triple P-program in these groups of parents could lead to a reduction in health 

costs and social problems. However, more cost-effectiveness studies are needed.  
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Table 1: Socio-demographic, medical and psychological characteristics of the 
               study population 

 Study 
population 

   

Parents: n 14    

Gender: n (%) 

Man  3 (21.4%)    
Woman 
No answer 

11 (78.6%)  
0 (0%) 

   

Relationship to the child: n (%) 
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Mother/Father 13 (92.2%)    
Stepmother/Stepfather 1 (7.1%)    
Foster mother/Foster father 0 (0%) 

0 (0%) 
0 (0%) 

   

Other 
No answer 

   

Civil status: n (%) 

Married 5 (35.7%)    
Cohabiting 7 (50%)    
Divorced 2 (14.3%)    
Separated 0 (0%) 

0 (0%) 
0 (0%) 
0 (0%) 
0 (0%) 

   

Never married/cohabiting   

Single   

Widow/widower 
No answer 

  

Paid job: n (%) 

Yes 13 (92.9%)    
No 
No answer 

1 (7.1%) 
0 (0%) 

   

Help from a psychologist, psychiatrist, social worker or other in the last six months : n (%) 

Yes 3 (25.0%)    
No 
No answer 

9 (60.0%) 
2 (13.3%) 

   

Children: n                                                         11 

Gender child: n (%)                     

Boy 5 (45.5%)    
Girl 6 (54.5%)    

Metabolic disease of the child: n (%) 

Congenital lactic acidemia 1 (9.1%)    
Sucrase-isomaltase deficiency 1 (9.1%)    
Succinyl CoA: 3-oxoacid CoA 
transferase deficiency 

1 (9.1%)    

Mitochondrial respiratory chain 
defect 

2 (18.2%)    

Methylmalonic acidemia 1 (9.1%)    
Urea cycle defect 1 (9.1%)    
Galactosemia 2 (18.2%)    
Pyruvate dehydrogenase complex 
deficiency 

2 (18.2%)    

Age of the child in years:       

Mean M (SD) 5.72 (3.03)    
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Table 2: Effect of the Triple P-program at post- and follow-up intervention in the experimental group 
 

 Pre (n=14) 
M  
(SD) 
 

Post (n=14) 
M  
(SD) 

FU (n=10) 
M  
(SD) 

Effect  
Pre – Post 
t                p 

  Effect 
score 
Cohen’s d 

Effect  
Pre – FU 

t t               p 

Effect 
score 
Cohen’s 
d 

 
Strengths and Difficulties Questionnaire (SDQ) 

 
Emotional 
problems  
 

 
5.00 
(3.55) 

 
4.21  
(2.35) 
 

 
2.09  
(0.84) 
 

 
0.97 

 
0.330 

 
0.26 

  
3.02 

 
0.003* 

 
1.13 

Conduct-
problems  
 

1.93  
(1.68) 

1.21  
(1.33) 
 

1.32  
(0.77) 
 

2.69 0.007* 0.48  1.26 0.210 0.47 

Hyperactivity & 
attention deficit  
 

5.86  
(3.13) 

4.64  
(2.73) 
 

4.13 
(1.91) 
 

2.80 0.005* 0.42  1.97 0.050* 0.67 

Problems with 
peers  
 

2.64  
(2.00) 

2.07  
(2.13) 
 

1.00 
(0.96) 
 

1.26 0.208 0.28  3.68 0.000* 1.05 

Problems with 
prosocial 
behavior  
 

7.71  
(1.68) 

8.21  
(1.53) 
 

8.30  
(0.90) 
 

-1.71 0.087 -0.31  -1.33 0.183 -0.50 

Total problem 
score  
 

15.43  
(7.26) 

12.14  
(5.48) 
 

8.64  
(2.43) 
 

2.20 0.028* 0.51  3.84 0.000* 1.25 

Impact score  
 
 

2.14  
(2.15) 

1.55  
(1.56) 
 

0.41  
(0.68) 
 

1.91 0.057 0.31  2.90 0.004* 1.08 
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Parenting scale 

 
Laxness 

 
27.01 
(5.40) 
 

 
22.13 
(5.11) 
 

 
24.50 
(4.13) 
 

 
2.85 

 
0.004* 

 
0.93 

  
1.59 

 
0.112 

 
0.52 

Overreactivity 
 

27.67  
(6.81) 
 

21.88  
(6.49) 

20.05 
(6.36) 
 

3.89 0.000* 0.87  5.12 0.000* 1.16 

Verbosity 25.29  
(4.65) 
 

21.14 
(5.02) 
 

20.90 
(3.26) 
 

2.30 0.022* 0.86  2.57 0.010* 1.09 

Total score 
 

86.65  
(10.44) 
 

71.90 
(14.82) 

72.59 
(13.07) 
 

3.94 0.000* 1.15  3.64 0.000* 1.19 

  
Depression-Anxiety-Stress scale (DASS) 

   

 
Depression 
 

 
3.71 
(3.98) 
 

 
2.27  
(4.14) 

 
1.78 
(3.22) 
 

 
1.73 

 
0.083 

 
0.35 

  
1.85 

 
0.064 

 
0.53 

Anxiety 
 

2.21  
(1.83) 
 

1.57 
(2.24) 

0.83 
(1.20) 
 

1.21 0.226 0.31  2.04 0.042* 0.89 

Stress 
 

7.64 
  (5.66) 

4.71  
(5.78) 
 

3.70 
(3.64) 
 

2.47 0.013* 0.51  2.72 0.007* 0.83 

Total score 
 

13.57  
(10.22) 
 

8.92 
(10.69) 

6.50 
(6.66) 
 

2.51 0.012* 0.44  2.46 0.014* 0.82 

* p < 0.05 


