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Abstract

Background/Goal—We sought to evaluate published evidence in aggregate regarding the 

impact of parenting style on the cognitive and behavioral outcomes of former preterm infants.

Methods—We searched five databases using germane MeSH terms. We defined parenting style 

as any descriptor of parenting using ≥2 dimensions on published parenting axes. We evaluated 

studies for quality of evidence and strength of recommendations using standardized tools and 

categorized summative recommendations by parenting axis and child outcome.

Results—Twenty-seven articles met our inclusion criteria. Parental responsivity is the only 

parenting axis strongly associated with both improved child cognition and behavior. Parental 

demandingness is associated only with improved child cognition, and parental warmth and 

rejection are associated only with child behavior. Parental coercion is not associated with 

subsequent child outcomes.

Conclusions—Parental responsivity may be essential to optimizing neurodevelopment in former 

preterm infants. More targeted studies are needed to inform this relationship and identify 

opportunities for intervention.
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Introduction

Each year in the United States, approximately one in ten infants is born preterm before 37 

weeks gestation (Martin, Hamilton, & Osterman, 2017). Of these preterm infants, 28% are 

born at less than 34 weeks gestation. Preterm-born children have higher rates of 

neurodevelopmental problems compared to term born infants. The earliest and smallest of 

these infants are most at risk for developmental delays (Aarnoudse-Moens, Weisglas-

Kuperus, van Goudoever, & Oosterlaan, 2009; Bhutta, Cleves, Casey, Cradock, & Anand, 

2002). The cognitive performance of school-aged children born preterm is directly 

proportional to their birthweight and gestational age (Bhutta, Cleves, Casey, Cradock, & 

Anand, 2002). Similarly, smaller and earlier-born preterm infants display more alterations in 

neurobehavior, including attention difficulties and increased internalizing and externalizing 

tendencies (Aarnoudse-Moens, Weisglas-Kuperus, van Goudoever, & Oosterlaan, 2009). 

More recent studies show that even infants born late preterm (34 to 37 weeks gestation), 

have increased rates of mental or physical developmental delay compared to their term 

counterparts (Woythaler, McCormick, & Smith, 2011; Petrini et al., 2009). These late 

preterm infants are more likely than term-born infants to require special education services 

at early school age (Chyi, Lee, Hintz, Gould, & Sutcliffe, 2008) and to manifest attention or 

internalizing behavioral problems (Talge et al., 2010). The worst outcomes of preterm born 

infants have multiple etiologies, from acute illness to interruption of the normal sequence of 

brain development. Parental factors also influence neurodevelopmental outcomes of preterm 

infants (Dilworth-Bart, Miller, & Hane, 2012; Hebert, 2002; Shah, Robbins, Coelho, & 

Poehlmann, 2013; Treyvaud et al., 2016).

Parenting is a critical social factor in child development that encompasses many 

psychological concepts, cultural norms, and practical considerations (Shah, Robbins, 

Coelho, & Poehlmann, 2013; Treyvaud et al., 2016). Parenting style is a multidimensional 

construct with at least eight major axes defined in the psychological literature and is 

relatively stable for an individual child in the absence of intervention (Baumrind, 1966; 

Brooks-Gunn, McCarton, & McCormick, 1998; Hall et al., 2015; Maupin & Fine, 2014; 

Melnyk et al., 2006; Skinner, Johnson, & Snyder, 2005). These axes include parental 

warmth, rejection, structure, chaos, autonomy support, coercion, demandingness, and 

responsivity (Baumrind, 1966; Skinner, Johnson, & Snyder, 2005). Parental warmth 

indicates a positive regard and nurturance of the parent towards the child, whereas rejection 

describes an experience of parental frustration and disapproval. Structure characterizes 

parental consistency in interactions with the child whereas chaos describes an erratic or 

unpredictable parental response. Autonomy support characterizes a style that allows the 

child opportunities to freely express him/herself, while coercion suggests parental 

restrictiveness and autocracy (Skinner, Johnson, & Snyder, 2005). In small children, parental 

demandingness characterizes the level of a parent’s expectations of the child and whether or 

not these expectations are developmentally commensurate to the child’s ability (Barrera, 

Rosenbaum, & Cunningham, 1986a; Barrera, Cunningham, & Rosenbaum, 1986b; 

Baumrind, 2005; Feldman, Eidelman, Sirota, & Weller, 2002; Herd, Whittingham, Sanders, 

Colditz, & Boyd, 2014; Melnyk et al., 2001; Smith, Brooks-Gunn, Kohen, & McCarton, 

2001). Parental responsivity is often synonymous with parental sensitivity, and characterizes 
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how well the parent reads a child’s verbal and non-verbal cues (Barrera, Rosenbaum, & 

Cunningham, 1986a; Barrera, Cunningham, & Rosenbaum, 1986b; Baumrind, 1966; 

Baumrind, 2005; Johnson et al., 2009; Maupin & Fine, 2014; Smith, Brooks-Gunn, Kohen, 

& McCarton, 2001; Smith, Landry, & Swank, 2006; Treyvaud et al., 2009; Treyvaud et al., 

2016; Vinall, Miller, Synnes, & Grunau, 2013). While authors may use different words to 

describe these axes, these eight major style domains are consistent across published 

literature.

Studies of preterm infants have examined the impact of a single parenting axis (such as 

responsivity) on specific child outcomes, for example language or behavior (Treyvaud et al., 

2009; Vinall, Miller, Synnes, & Grunau, 2013). No studies to date have examined 

associations between multiple axes of parenting style and neurodevelopmental outcomes. 

First, every single dimension of parenting is rarely represented in a study’s choice of 

parenting style definition. Secondly, sufficient power for an accurate assessment of a 

complex aggregate of behaviors in a prospective longitudinal cohort would require an 

impractically large sample size. Despite lack of feasibility, a study of the entirety of 

parenting style (rather than separate components) would be critical to further our 

understanding of how parenting influences developmental outcomes of former preterm 

infants. In particular, better characterization of the interactions between all the components 

of parenting style and the neurodevelopment of former preterm infants would allow 

opportunities for informed design of interventions promoting optimal outcomes. Heretofore, 

interventions centered on parenting characteristics to improve the neurodevelopment of 

preterm infants are highly variable in content, structure, intensity, and duration and focus 

(Bagner, Sheinkopf, Vohr, & Lester, 2010; Barrera, Rosenbaum, & Cunningham, 1986a; 

Barrera, Cunningham, & Rosenbaum, 1986b; Berlin, Brooks-Gunn, McCarton, & 

McCormick, 1998; Blair, Peters, & Lawrence 2003; Feldman, Eidelman, Sirota, & Weller, 

2002; Herd, Whittingham, Sanders, Colditz, & Boyd, 2014; Johnson et al., 2009; Melnyk et 

al., 2001; Schappin et al., 2013).

Therefore, we aimed to address this gap in knowledge by leveraging rigorous systematic 

review tools to examine how intersecting components of parenting style may impact 

neurodevelopment of former preterm infants. We hypothesized that utilizing a systematic 

PRISMA approach to data collection and standardized analysis tools, we could determine 

which intersecting axes of parenting style are most strongly associated with optimal 

neurodevelopmental outcomes in former preterm infants. Ultimately, our goal is to inform 

healthcare professionals and policymakers in the future design of parenting interventions.

Methods

Search strategy

Inclusion Criteria—We included articles that contained at least two measured dimensions 

of behaviors on published parenting style axes (see Figure 1 and supplemental Table 1), used 

standardized child behavioral and cognitive outcomes and examined at least one former 

preterm infant at less than two years corrected age (Achenbach & Rescorla, 2000; Albers & 

Grieve, 2007; Carter & Briggs-Gowan, 2000; Carter, Briggs-Gowan, Jones, & Little, 2000; 

Dunn & Dunn, 1981; Eyberg & Pincus, 1999; Goodman, 1997; Hedrick, Prather, & Tobin, 
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1984; Roid, 2003; Semel, Wiig, & Secord, 2003; Wechsler, 1999). Assessment and 

intervention studies were allowed, as well as dissertations and other forms of grey literature.

Given our specific interest in parenting style, we included any assessment performed using 

tests with good psychometric properties for multiple aspects of cognition and behavior. If 

specific outcomes were further separated, not enough studies would remain in any one 

category to study a body of evidence on parenting style. We stipulated that the first 

assessment must have occurred at less than two years corrected age to ensure some 

standardization regarding follow up. Although the results reflect aggregate age data, we 

included only assessments at less than or equal to seven years of age. We kept the age range 

somewhat broad in order to enable us to study a body of evidence on parenting style in 

former preterm infants.

Exclusion Criteria—We excluded articles not written in English as well as letters, 

editorials, lectures, books, or notes.

The following databases were searched for relevant terms: Pubmed, PsycINFO, Google 

scholar, Embase, and Cumulative Index to Nursing and Allied Health Literature (CINAHL). 

Searches were run in July and August of 2016. Search terms included combinations of 

parenting, outcome, premature and infant as described below (or supplemental data).

Databases and search terms

1. Pubmed – ("Parenting" [Mesh] AND "Outcome Assessment (Health Care)" 

[Mesh]) OR ("Parenting/psychology" [Mesh] AND "Outcome Assessment 

(Health Care)" [Mesh] AND "Infant, Premature" [Mesh]) OR ("Parenting" 

[Mesh] AND "Outcome Assessment (Health Care)" [Mesh] AND "Intensive 

Care, Neonatal" [Mesh]) OR ("Parenting" [Mesh] AND "Outcome Assessment 

(Health Care)" [Mesh] AND "Critical Care" [Mesh]) OR ("Growth and 

Development"[Mesh] OR development[tiab] OR neurodevelopment[tiab]) AND 

("Infant, Premature"[Mesh] OR premature infants[tiab] OR preterm infants[tiab]) 

AND ("Parenting" [Mesh] OR parenting[tiab] OR parenting styles[tiab]) AND 

("infant"[MeSH Terms] OR "child, preschool"[MeSH Terms])

2. PsychINFO – ([parenting styles] AND [development OR outcomes] AND [infant 

premature OR preterm infants]) OR ([Growth and Development OR development 

OR neurodevelopment] AND [premature infant OR premature infants OR 

preterm infants OR preterm infants] AND [Parenting OR parenting OR parenting 

styles])

3. Google Scholar – (allintitle: parent AND preterm OR premature) OR (allintitle: 

parenting AND preterm OR premature) OR (allintitle: parenting AND outcomes 

OR development OR preterm OR premature) OR (allintitle: parenting AND 

preterm OR premature AND outcomes OR development)

4. Embase – ([Growth and Development OR development OR neurodevelopment] 

AND [premature infant OR premature infants OR preterm infants OR preterm 

infants] AND [Parenting OR parenting OR parenting styles])
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5. CINAHL – ([Growth and Development OR development OR neurodevelopment] 

AND [premature infant OR premature infants OR preterm infants OR preterm 

infants] AND [Parenting OR parenting OR parenting styles])

We used the RTI Item Bank to evaluate the risk of bias for assessment or observational 

studies, AMSTAR methodological quality rating checklist for systematic reviews, and 

Cochrane Risk of Bias for randomized controlled trials to evaluate the quality of evidence 

for included studies (Higgins et al., 2011; Shea et al., 2009; Viswanathan & Berkman, 

2012). Grading of Recommendations Assessment, Development and Evaluation (GRADE) 

guidelines informed the strength of recommendations for the compilation of articles 

included in this review (Dijkers, 2013). GRADE guidelines were created by the GRADE 

working group and have been widely adopted (Dijkers, 2013). Reliability testing has been 

performed on all scales utilized in this review (Hartling et al., 2013; Shea et al., 2009; 

Viswanathan & Berkman, 2012). See supplemental Tables 1 and 2 for quality of evidence 

details.

Types of participants

For inclusion in the review, the study cohorts contained at least one preterm infant with at 

least one assessment performed below two years of age. Specific age and weight criteria and 

follow up period for included studies are in listed in supplemental Table 1.

Data review and quality/recommendations identification

Two independent reviewers (authors 1 & 3) examined titles and abstracts generated by the 

initial search, assessed them for inclusion, and selected abstracts for inclusion. In the event 

of disagreement, the two reviewers reviewed all inclusion and exclusion criteria until 

agreement was reached. The reviewers then assessed the full text articles using a PRISMA 

data extraction format (see supplemental Figure 1). Reviewers determined quality of 

evidence with RTI Item Bank, AMSTAR, and Cochrane Risk of Bias tools, and determined 

recommendations using GRADE guidelines.

Results

Initial searches yielded 1186 results plus an additional 11 from reference materials. Each 

individual study in the single eligible systematic review was examined for possible 

individual inclusion in our review (Herd, Whittingham, Sanders, Colditz, & Boyd, 2014). 

Many of the studies had already been captured in our initial literature search. Duplicates, 

presentations, and book chapters were removed. Twenty-seven articles met criteria for 

inclusion in our systematic review. Supplemental Figure 3 highlights the PRISMA process 

of study selection.

Study characteristics

In the studies evaluated, children were assessed at ages that ranged from 0–18 years, 

although all examined at least some child outcomes at less than two years per our inclusion 

criteria. We also limited the included data from these studies to assessments of children less 

than or at seven years of age. The majority of studies contained only preterm infants in their 
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cohorts (n=17). Most studies (n = 9) that included a full-term control group either analyzed 

preterm and full term groups separately or accounted for prematurity in the modeling 

strategies. We only included the analyses of the preterm groups in mixed studies, or of entire 

cohorts when the analysis accounted for prematurity in statistical modeling, to ensure that 

results were true for the preterm group specifically. The only study (n=1) that did not 

separate preterm from full term results had low quality of evidence for the purpose of this 

review (Schappin et al., 2013). This study included both preterm and full term infants with 

neonatal encephalopathy, although 88% of the cohort was preterm (Schappin et al., 2013).

One-third of the studies examined interventions to change parenting style (n=10) and the 

other two-thirds (n=17) assessed parenting style characteristics with respect to outcomes. All 

studies examined subsequent child neurodevelopmental outcomes. Studies included 8 

randomized controlled trials (RCT), one systematic review, and 18 cohort studies. The 

number of participants ranged from 28 to 12,302 (median=188, excluding systematic 

review). Ten studies included a full-term group in addition to a preterm group.

The quality of evidence of the studies ranged from very low to high with 9 very low, 9 low, 7 

moderate, and 2 high quality evidence studies (see supplemental Tables 1 and 2). The quality 

of evidence was skewed towards lower quality.

We classified the content of the included studies by parenting style axis and the 

neurodevelopmental outcome that was assessed in order to group and make GRADE 

recommendations most effectively. The majority of studies examined either child cognitive 

or behavioral outcomes, so data were sufficient to make a recommendation on these child 

outcomes. For the intervention studies that we included, the main factors that weakened the 

quality of evidence were imprecision, indirectness, or poorly measured parenting axes. For 

the assessment studies, the main factors that weakened the quality of evidence were 

generalizability issues, blending of preterm and full term data, imprecise axes, and nature of 

the grey literature (specifically, the one unpublished dissertation included).

Discussion

We based recommendations upon the number of studies and sample sizes, the quality of 

evidence, and the strength of associations within the studies. Strong recommendations 

indicate a preponderance of evidence that an association between the parenting axis and the 

child outcome does or does not exist. This evidence is derived from the agreement between 

studies, the number of studies, and the quality of evidence of the studies that inform that 

specific recommendation. Conditional recommendations are weaker than strong 

recommendations; they indicate either agreement among few studies or mixed evidence 

among the higher quality or greater number of studies. We made no recommendations when 

the results were completely mixed or when there was a paucity of studies.

Recommendations for cognitive outcomes (Figure 2a) and behavioral outcomes (Figure 2b) 

are displayed in a style adapted from Novak et al (2013) (Novak et al., 2013). The only 

strong positive association for cognitive outcomes was with parental responsivity, while 

conditional positive associations included parental demandingness, structure, and autonomy 
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support. This review conditionally supported that no association can be demonstrated 

between coercion and cognitive outcomes. For behavioral outcomes, the strong positive 

associations were parental warmth and responsivity. Rejection demonstrated a strong 

negative association. Structure was a conditional positive recommendation. The evidence 

indicated that both parental autonomy support (strongly) and coercion (strongly) were not 

associated with child behavioral outcomes in former preterm infants.

Significance

This is the first systematic review to examine aggregate data in published literature regarding 

the impact of specific parenting style axes on specific child neurodevelopmental outcomes in 

former preterm infants. Among the publications reviewed, cognitive and behavioral child 

outcomes were the most commonly studied. The strategy of comparing these individual 

parenting qualities to child cognitive and behavioral outcomes allowed for a clearer look at 

which axes of parenting are most strongly associated with certain developmental outcomes 

in former preterm infants.

We showed that parental responsivity was the only axis strongly associated with both 

improved child cognitive and behavioral outcomes. Specific axes, such as parental 

demandingness, are associated with improved child cognition but not improved behavior. 

Other axes, such as parental warmth and rejection, are strongly associated with child 

behavioral outcomes, but not cognitive outcomes. Some parenting style axes were strongly 

not associated with child outcomes. For example, parental autonomy support was not 

associated with child behavioral outcomes, although it was associated with improved child 

cognitive outcomes. Parental coercion also was not associated with better or worse 

subsequent child cognition or behavior. No studies examined parental chaos.

Associations between parental warmth or rejection and subsequent child cognition were 

difficult to assess as evidence from studies was evenly split between studies that did or did 

not demonstrate associations. Although parental warmth is strongly associated with 

improved child behavioral outcomes and parental rejection is strongly associated with worse 

behavioral outcomes, we were unable to make recommendations regarding the relationships 

or lack thereof of between parental warmth or rejection and later child cognition in former 

preterm infants. In addition, because of the paucity of studies and low quality of evidence 

examining parental demandingness and child behavioral outcomes, we were unable to assess 

this association.

Included studies used varying methodology to describe and measure parental warmth. In 

most cases, warmth was coded during an observed parent-child interaction using a 

standardized coding tool (Poehlmann et al., 2012; Schappin et al., 2013; Smith, Landry, & 

Swank, 2006; Treyvaud et al., 2009). Warmth scales include positive affect, coded using 

positive expressions by a parent towards a child (e.g. smiling, clapping hands, praise) 

(Treyvaud et al., 2009). Warmth scales also include parental behaviors indicating concern or 

acceptance and/or supportive presence, positive regard, and emotional support towards the 

child (Schappin et al., 2013; Smith, Landry, & Swank, 2000). Warmth indicates a lack of 

observable frustration, hostility and criticism (Poehlmann et al., 2012; Vinall, Miller, 

Synnes, & Grunau, 2013). Increased parental warmth is associated with positive behavioral 
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outcomes in former preterm infants as indicated by fewer internalizing and externalizing 

problems measured using standardized assessments such as the CBCL (Blair, Peters, & 

Lawrence 2003; Poehlmann et al., 2011; Shah, Robbins, Coelho, & Poehlmann, 2013; 

Vinall, Miller, Synnes, & Grunau, 2013). These childhood problems are precursors of later 

mental health problems, such as anxiety and depression in later life (Hofstra, Van Der Ende, 

& Verhulst, 2002).

Parental rejection is measured using the same parent-child observations as parental warmth. 

Rejection scores during interactions assess parental anger, hostility, criticism, disapproval, 

and frustration towards the child (Blair, Peters, & Lawrence 2003; Poehlmann et al., 2011; 

Poehlmann et al., 2012; Treyvaud et al., 2009). Parental rejection is associated with 

increased internalizing and externalizing behaviors in former preterm infants (Poehlmann et 

al., 2011; Poehlmann et al., 2012; Treyvaud et al., 2009). Given that parental rejection is 

described in these studies as the antithesis of parental warmth, it is intuitive that child 

behavioral outcomes after parental rejection are poor.

Parental demandingness describes the extent to which parents have developmentally 

appropriate expectations of the child: expectations are neither too high nor too low for the 

child’s age and stage. Demandingness is measured by coded parent-child interaction 

sessions and often by HOME scores. The HOME scales characterizing degree of parental 

demandingness concern the provision of appropriate play materials, opportunity for variety, 

developmentally appropriate rules, and cognitive stimulation in the home (Barrera, 

Cunningham, & Rosenbaum, 1986b; Feldman, Eidelman, Sirota, & Weller, 2002; Smith, 

Brooks-Gunn, Kohen, & McCarton, 2001). Increased parental demandingness may be 

associated with subsequent improved child standardized cognitive scores (e.g. Bayley Scales 

of Infant and Toddler Development) as it establishes an early framework for learning (Davis-

Kean, 2005).

Structure is synonymous with parental assertive control and/or consistency. This axis is 

characterized in studies by standardized scales for coding the quality of assistance to the 

child during problem solving (Berlin, Brooks-Gunn, McCarton, & McCormick, 1998), the 

organization of the child’s physical environment (Feldman, Eidelman, Sirota, & Weller, 

2002), parenting consistency (Brown, Speechley, Macnab, Natale, & Campbell, 2014), or 

the ability to sustain the child’s attention (Hebert, 2002). As with demandingness, parental 

structure is associated with improved cognition in former preterm infants. Parental structure 

is also associated with less internalizing and externalizing behavioral problems in these 

children (Bagner, Sheinkopf, Vohr, & Lester, 2010; Berlin, Brooks-Gunn, Spiker, & Zaslow, 

1995; Blair, Peters, & Lawrence 2003). These associations may be mediated via the positive 

control pathways of teaching and guidance (Dwairy & Achoui, 2010).

Several studies measured parental responsivity using the emotional and verbal 

responsiveness scale of the HOME score (Barrera, Rosenbaum, & Cunningham, 1986a; 

Feldman, Eidelman, Sirota, & Weller, 2002; Melnyk et al., 2001), while others utilized 

coding rubrics (Smith et al., 2000; Smith et al., 2006). In some studies, responsivity was 

difficult to distinguish from warmth (Smith et al., 1996; Treyvaud et al., 2009; Treyvaud et 

al., 2016). For the purposes of this review, responsivity was more narrowly characterized as 
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parental sensitivity, such that a parent responds to a child’s signaling (Johnson et al., 2009; 

Treyvaud et al., 2009; Treyvaud et al., 2016). This concept is well described in attachment 

theory (Dilworth-Bart, Miller, & Hane, 2012) and may explain why parental responsivity is 

strongly associated with improved child cognitive and behavioral outcomes in former 

preterm infants. These outcomes include improved scores on standard assessments such as 

the Bayley and Stanford Binet tests, increased math, language, and reading skills and 

decreased emotional symptoms, conduct problems, hyperactivity, and/or peer difficulties 

(Feldman, Eidelman, Sirota, & Weller, 2002; Smith et al., 2001; Treyvaud et al., 2016).

Parental autonomy support is coded as the degree to which the parent provides nondirective 

support and respects the child’s independence during a parent-child observation task 

(Schappin et al., 2013; Smith et al., 1996; Treyvaud et al., 2009; Treyvaud et al., 2016). 

Autonomy support is associated with improved cognitive scores on the Bayley and other 

standardized tests, as well as improved receptive and expressive language in former preterm 

infants. It is not associated with improved (or worse) child behavioral outcomes such as 

internalizing and externalizing behaviors (Schappin et al., 2013; Smith et al., 1996; 

Treyvaud et al., 2009). Given the relative fewer numbers of studies for autonomy support 

and child behavior, more studies may be needed to capture a relationship if one does indeed 

exist (see Figure 2b).

Parental coercion is coded during parent-child tasks using various instruments that 

determine parental intrusiveness, restrictiveness, taking over for the child too quickly, over 

controlling or directive behaviors (Dilworth-Bart, Miller, & Hane, 2012; Foster-Cohen, 

Friesen, Champion, & Woodward, 2010; Hebert, 2002; Poehlmann et al., 2011; Poehlmann 

et al., 2012; Shah, Robbins, Coelho, & Poehlmann, 2013; Smith et al., 1996; Smith, Landry, 

& Swank, 2000; Treyvaud et al., 2009; Treyvaud et al., 2016). Aggregate data support no 

positive or negative associations between parental coercion and subsequent child outcomes 

in former preterm infants. Cognition, language and math skills, delay of gratification, 

internalizing and externalizing behaviors, and/or peer difficulty all appear unaffected by 

parenting with a high degree of coercion (Foster-Cohen, Friesen, Champion, & Woodward, 

2010; Hebert, 2002; Poehlmann et al., 2011; Treyvaud et al., 2009; Treyvaud et al., 2016). It 

is possible that greater parental directiveness does not hinder the development of former 

preterm children in the same way that it might full term children, perhaps through a 

secondary reduction in parental stress or some other parental gain in this specific population 

(Dwairy & Achoui, 2010; Melnyk et al., 2006). However, more research is needed to explore 

these complex dynamics.

Many of the interventional studies that met inclusion criteria for this systematic review had 

very low quality of evidence, primarily due to indirectness and/or poorly measured parenting 

axes, which were the determinants of interest for this review (see supplemental table 1 for 

more details). However, since the ultimate goal of this work is to promote the best outcomes 

for former preterm infants by understanding and eventually leveraging parenting style, some 

of the interventions that were higher quality for this review can offer valuable insights. The 

Infant Health and Development Program (IHDP) increased parental warmth and structure 

and was associated with improved child cognitive and behavioral outcomes (Berlin, Brooks-

Gunn, McCarton, & McCormick, 1998; Blair, Peters, & Lawrence 2003). The IHDP was an 
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intensive program that followed preterm infants from hospital discharge to three years of 

age. This multi-center intervention included home visits every one to two weeks, Child 

Development Centers for approximately 20 hours per week after age 12 months, and parent 

groups every other month (Berlin, Brooks-Gunn, McCarton, & McCormick, 1998). 

Sustained neurodevelopmental improvement at 5 years was noted for heavier (2001–2500 

grams) but not lighter (≤2000 grams) preterm infants. This intervention also interacted with 

social variables, such as maternal education, such that children of less educated mothers 

benefitted more from the intervention than did children of more educated mothers (Berlin, 

Brooks-Gunn, McCarton, & McCormick, 1998).

A Kangaroo Care intervention improved parental warmth, responsivity, and demandingness, 

as well as six-month cognitive scores in children as compared to a matched control group 

without the intervention. Longer-term development was not followed (Feldman, Eidelman, 

Sirota, & Weller, 2002). Finally, Primary Care Triple P was an intervention that consisted of 

four sessions for parents of former preterm infants that began when the children were two to 

five years of age. This three and a half day training over two months focused on parental 

skills training. Parents also completed a standardized evaluation at the end of the training to 

demonstrate mastery of the material. This intervention did not alter the parenting axes of 

warmth, rejection, autonomy support, and demandingness nor was it associated with any 

change in child behavioral outcomes (Schappin et al., 2013).

These, and other interventions, highlight some key points and critical questions. First, child 

neurodevelopment is the constellation of genetics, medical course, and family, social, and 

environmental factors. Early intervention (EI) is not a cure all. Rather, EI seeks to modify 

one aspect of risk. In these cases, the goal of the EI was to boost family processes by way of 

improvements in parenting (Blair, Peters, & Lawrence 2003). The hope was that 

improvement in this one area could help promote the best development of the child, in spite 

of his/her other risk factors (for example, medical risk due to prematurity) (Berlin, Brooks-

Gunn, McCarton, & McCormick, 1998). While the more effective interventions to alter 

parenting axes and subsequent child neurodevelopment in this review began at earlier ages, a 

full discussion of when to begin interventions, how long to continue them, and which 

population of premature infants should be targeted, although critical, is beyond the scope of 

this review.

Limitations of the review

Parenting style is an aggregate of several dimensions of dyadic behavior that build a social-

emotional scaffolding for infant development. Because parenting style is difficult to define, 

we leveraged concepts and semantics in the current literature to study one possible 

framework. Others could certainly be conceptualized and evaluated, but the rigorous 

methodology of the current review would remain sound. The parenting style axes we 

included were based on qualitative measurements that could be subject to observer bias, 

although all demonstrated high inter-rater reliabilities. Some definitions of axes were more 

likely to impact certain outcomes. For example, in one study, the axis of autonomy support 

was defined as support to help the child manage emotions, behavior, and engage well. This 

definition suggests a direct association between autonomy support and child behavior 
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(Treyvaud et al., 2016). However, since definitions varied among studies, examining the data 

in aggregate should have minimized the limitations of individualized definitions in a single 

study. For some studies, axes were not as clearly separated as in the review methodology. 

For example, the axis of responsivity can contain an element of warmth (Treyvaud et al., 

2016). Accordingly, the level of evidence was downgraded for the studies without clearly 

defined axes.

Each axis was represented in few studies and many focused on a modifier of parenting style, 

such as child temperament (Dilworth-Bart, Miller, & Hane, 2012) or neonatal pain (Vinall, 

Miller, Synnes, & Grunau, 2013), on child outcome. Thus, quality of evidence from these 

studies was lower due to indirectness of measurements, unless the effects of parenting style 

axes were also analyzed without the modifier. Finally, several of the included studies 

examined parent-child synchrony, which can impact child developmental outcomes 

(Treyvaud et al., 2009; Treyvaud et al., 2016). Our review explored only the parental 

contribution to this dyadic relationship on child developmental outcomes. Other studies have 

focused on the child component of the dyad and on the effects of synergy on development. 

Finally, in addition to the parenting axes and parenting style, many other social, medical, and 

environmental factors not in the scope of this review contribute to child neurodevelopmental 

outcomes, although studies on parenting generally control or match for these variables.

Given the limited number of studies examining each child outcome, in our framework, we 

grouped all cognitive outcomes and all behavioral outcomes together as long as they were 

measured with standardized assessments. Cognitive outcomes included cognitive 

developmental testing, such as Bayley scores, as well as standardized evaluation of 

language, math, or reading skills (see supplemental Table 1 for exact outcome per study). 

Behavioral outcomes included internalizing and externalizing tendencies, social-emotional 

competence, and delay of gratification skills, among others. Given the multiplicity of 

assessment tools, it is possible that associations exist for a specific child behavioral outcome 

(for example, internalizing behaviors) that are diluted by the inclusion of all behavioral 

outcomes. However, not enough studies exist in the literature to date to separate out each 

individual component of child cognition and/or behavior. Similarly, for the ages at 

assessment, we attempted to provide an inclusive overview of early childhood, by mandating 

that subjects initially be assessed before the age of two years. As can be seen in our 

supplemental table of included studies, additional ages of assessment were in fact variable 

within the range of 1–7 years. Finally, we included all preterm infants rather than only 

extremely (<28 weeks) or late (34–37 weeks) preterm infants. However, limiting the 

literature to only one stratum of preterm infants would have prevented any systematic 

review. Future studies may be designed with consistent and specific cognitive and behavioral 

assessment tools, using a longitudinal schedule targeted to preterm infants and accounting 

for gestational age at birth.

Conclusion

The overall quality of evidence for the 27 studies we reviewed ranged from very low to high 

with a skew towards lower quality of evidence, usually due to imprecise characterization of 

parenting style axes. When all studies were considered in aggregate, recommendations 
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would be strongly in favor of parental responsivity to improve cognitive outcomes of 

preterm infants and also (but with less accumulated evidence) in favor of demandingness. To 

improve behavioral outcomes of preterm infants, strong recommendations can be made in 

favor of parental styles emphasizing warmth, and to a lesser degree, responsivity. Therefore, 

for preterm infants, interventional studies targeting parenting style may need to consider 

training of responsivity, demandingness and warmth in combination. A more precise study 

distinguishing parental warmth from responsivity may also help determine if only one or 

both these axes may be beneficial in improving cognitive outcomes. The parenting axes most 

strongly associated with improved child cognitive and behavioral outcomes in former 

preterm infants are the most ideal targets for early intervention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

• This systematic review examines eight axes of parenting style and their 

associations with cognitive and behavioral outcomes of former preterm 

children in early childhood.

• For behavioral measures, strong evidence indicates that parenting styles 

incorporating responsivity and warmth are associated with improved 

outcomes, while rejection is associated with worse outcomes and autonomy 

support and coercion do not appear to have any association with positive or 

negative outcomes.

• For cognitive measures, the only strong evidence favors parental responsivity. 

Weaker evidence supports positive associations between parental 

demandingness, structure and autonomy support and improved child 

outcomes.
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Figure 1. 
Figure 1 legend:

This figure depicts the eight axes seen in the literature that comprise parenting style 

(Baumrind 1967, Maccoby & Martin 1983, Skinner et al 2005).
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Figure 2. 
Figure 2a & 2b legend:

This figure represents the quantity and quality of the evidence relating parenting axes with 

either child cognitive (2a) or behavioral (2b) outcomes. Parenting style axes are defined as 

follows:

Warmth – positive affect and acceptance of child

Rejection – hostility or criticism towards child

Demandingness – degree of developmentally appropriate expectations

Structure – assertive control and consistency

Responsivity – sensitivity to child’s cues

Autonomy support – nondirective support and respect for child’s independence

Coercion – intrusiveness or over controlling

>0 (+ direction) indicates a positive association, 0 no association, and <0 (− direction) a 

negative association between the parenting axis and child outcome. The size of the circle 

represents the number of studies. The color of the circle indicates the strength of 

recommendation, with dark gray indicating strong recommendations in positive and negative 
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directions, respectively. Light gray indicates a conditional recommendation. Axes for which 

recommendations could not be made were excluded from these figures.
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