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Abstract 

Background 

Expressive language development is integral to shape and fulfil potential from infancy 

onwards. Not only Home Literacy Environment (HLE) but also Home Physical Environment 

(HPE) have been related to the development of children, and understanding these relationships 

may bring us an opportunity to facilitate the language development of children. 

Aim 

The study investigates the effect of HLE and HPE on expressive language development at the 

age of two years.  

Methods 

This thesis has two parts.  

Part I is a systematic review of published studies, which assessed the effects of HLE and HPE 

on expressive language development of children under three years age.  

Part II presents the secondary data analyses of the records of 5960 cohort children who 

participated in the Growing Up in New Zealand (GUINZ) study. Longitudinal associations 

between HLE and the language outcome, and between HPE and the language outcome were 

explored. The interaction effects of HLE and HPE on the language outcome were then 

investigated using multivariate regression models. 

Results 

Part I: We identified 21 studies that examined the association between HLE and the language 

outcome, and a study that assessed the association between household heating and the language 
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outcome. We, however, did not find any study that examined the interaction effect of HLE and 

HPE on the language outcome. 

Part II: In the secondary data analyses, there were significant positive associations between 

HLE and the language outcome. There was also a significant association between some 

measures of HPE such as the level of crowding and household heating, and the language 

outcome. There was a dose-response relationship between the composite measure of HLE and 

HPE, and the language development, but the interaction effect was not detected. Media 

exposure and the number of languages spoken significantly influenced the association between 

HLE and the language outcome. 

Conclusion 

The findings highlight the importance of HLE and HPE in shaping language development at 

the age of two years in New Zealand. Future research is required to better understand the 

complex associations between home environments and language development. 
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Glossary 

 Affect      .Expression through facial expression,  

      vocalizations and bodily movements 

 Achievement orientation rating  .Extent to which the parent fosters sensorimotor 

      and cognitive development whether through 

      play, instruction, training, or sensory stimulation 

      and includes the energy which the parent exerts 

      in striving to encourage the child’s development 

 Intermodal synchrony    Events in two modalities (such as hearable sound 

      and visible movement) can be coordinated with 

      each other temporally so that there appears to be 

      a correlation between the characteristics of two 

      events 

 Intrusive attentional directives   Directives that may disrupt a child’s ongoing 

      activity 

 Intrusive behaviour directives   Directives that may disrupt a child’s ongoing 

      activity 

 Lead attentional directives    Attentional directives which lead a child’s focus 

      of attention 

 Matching responses     Maternal responses that matched the preceding 

      infant expression 

 Maternal directiveness    Attempts to command and control children’s 

      behaviour or attention 

 Maternal mind-mindedness    Mothers’ use of mental-state language (their 

      tendency to refer to mental states such as  

      thoughts and desires) while talking to their child 

 Maternal responsiveness    Prompt, contingent, and appropriate reactions to 

      infant behaviours 

 Maternal sensitivity     Extent to which mothers attune to changes in 

      children’s interest and activities 

 Non-matching responses    Neutral behaviours such as praise, comments or 

      questions expressed in response to the infant’s 

      expression 

 Sematic contingency     Production of maternal utterance following the 

      infant’s focus of attention 

 Supportive behaviour directives   Directives that attempt to follow and extend the 

      child’s current activity 

 Symbolic play     Play determined by children’s actions and  

      nonverbal behaviours rather than by their  

      language 



 

xiii 

 

 Synchrony      Events in two modalities (such as hearable  

      sound and visible movement) can be  

      coordinated with each other temporally so that 

      there appears to be a correlation between the 

      characteristics of two events  

 Temporal contingency    Production of maternal utterance in relation to 

      infant vocalization 
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Chapter 1 Introduction 

There has been increased research and evidence indicating the importance of early language 

development in shaping children’s future social, emotional and academic development and 

their wellbeing into adulthood (McCain, Mustard, & Shanker, 2007; Tomblin, Records, 

Buckwalter, Zhang, Smith, & O’Brien, 1997; Young, Beitchman, Johnson, Douglas, Atkinson, 

Escobar, & Wilson, 2002). Proficiency in language skills provides children with capacities for 

fulfilling potential from infancy onwards. More specifically, expressive language development 

is a well-documented predictor of children’s later social, behavioural and language 

competencies (Hart & Risley, 1995; McCabe, 2005; McCabe & Meller, 2004).  Notable 

developments occur in key language abilities during the course of a child’s first two years 

(Brooks & Meltzoff, 2008).  

 

Language acquisition is a critical developmental milestone of early childhood. However, there 

is a substantial variation in measures used to assess language skills at relatively early ages 

(Raviv, Kessenich, & Morrison, 2000). Assessing early language development is a challenging 

task as it is time-consuming and demands the presence of highly trained examiners. Meanwhile, 

screening for delayed language and identification of children at risk for language delay are 

important in general population (Fenson et al., 1993). As there are a number of approaches to 

determine the language assessments (Dockrell, 2001), it is essential to capture the 

multidimensional nature of influencing factors and to use appropriate early language 

assessment that can be applied to general population.  
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Past research has investigated the effect of the individual and environmental factors on 

children’s early language development (Bronfenbrenner, 1979; Bronfenbrenner & Ceci, 1994; 

Bronfenbrenner & Morris, 2006; Vygotskiĭ, 1962). The developing child is the centre of the 

contexts where the home environment and the family members constitute an important context 

through which development occurs for any child. The bioecological perspective 

(Bronfenbrenner, 1986) explicitly recognizes parent-child interaction as a significant role in 

child development as very young children spend significant time in the home. The child 

interacts with the immediate environment to produce developmentally appropriate outcomes. 

  

Parental engagement in home learning activities is a key source of influence on children’s early 

language development. Shared reading in infancy is an ideal opportunity for parents to be 

engaged to enhance language acquisition through joint attention (Tomasello & Farrar, 1986), 

use of more complex language and intensive vocabulary teaching (Ninio, 1980, 1983).  Parent-

infants routines (Stern, 1985; Trevarthen, 1993) and playing with infants both facilitate 

language development (Tamis-LeMonda & Bornstein, 1994; Tamis‐LeMonda & Bornstein, 

1993) as infants start to show objects to other people (Butterworth, 1995) and use pointing 

gestures (Butterworth, 1991) around nine months.  

 

A parallel literature has highlighted the importance of housing and living conditions to promote 

health (Kjellstrom, Friel, Mercado, Havemann, & Sattherthwaite, 2008; Shaw, 2004). Low 

quality living conditions such as crowding, low indoor temperature, dampness and mould have 

been linked to children’s developmental problems. Children residing in crowded homes are 

prone to suffer from sleep deprivation (Solari & Mare, 2012) and cognitive delays (Evans, 
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Lepore, Shejwal, & Palsane, 1998). Household mould growth has adverse effects on health and 

is a recognised cause of respiratory symptoms. Children, living in damp houses are more 

vulnerable to the adverse health effects of mould (Dales, Zwanenburg, Burnett, & Franklin, 

1991; Hunt, Martin, & Platt, 1986; Jaakkola, Hwang, & Jaakkola, 2005). The ability to keep a 

dwelling warm and to prevent dampness appear to be related (Green, Innes, Maby & 

Osbaldeson, 1987). As a result, children living in poorly heated homes may have adverse 

physical health outcomes due to combined effect of dampness and mould. To date though, there 

has been more limited investigation of the effects of the physical aspects of household living 

conditions on children’s language development. 

 

In contrast to the physical home environments, the existing literature has repeatedly supported 

the importance of the home literacy environment for the language development of children 

(Cline & Edwards, 2013; Farrant & Zubrick, 2012; Karrass & Braungart-Rieker, 2005). The 

physical home environment such as crowding, heating, dampness and mould could potentially 

affect the child’s expressive language development and there may also be an interaction 

between the physical home environment and home literacy environment which influences the 

child’s expressive language development. 

 

Longitudinal studies provide the opportunity for an exploration of continuity or change in the 

level of influencing factors on a particular outcome. The capacity for generalizability of these 

findings to a broader population is often a significant limiting factor. Therefore, a population-

based longitudinal study that allowed an investigation of the effect of the home environments 
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on the children’s early language development was deemed necessary to determine the possible 

associations between them. 

 

The research reported in this thesis uses data from a large population-based cohort to contribute 

new knowledge about children’s expressive language development in relation to both the home 

physical environment and home literacy environment. The specific research objectives are: 

1. To assess the longitudinal association of the home literacy environment with the 

expressive language development of two year old children 

2. To assess the longitudinal association of the home physical environment with 

expressive language development of two year old children 

3. To assess the interaction effect of the home literacy environment and the home physical 

environment on the expressive language development of two year old children 
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Chapter 2 Systematic review 

2.1 Review Questions 

The purpose of the systematic review was to evaluate the evidence from the published literature 

that has investigated the association between HLE and/or HPE and the expressive language 

development of children under three years of age. In this review, the HLE refers to the literacy-

related interactions of parents and children or literacy related resources or attitudes that children 

experience at home; and the HPE refers to the physical state (housing condition, housing status, 

housing quality, standard of housing, dampness, and mould), level of crowding and heating of 

the home. 

 

The research questions that are to be addressed by this systematic review are: 

(1) Is there a longitudinal association between the HLE and expressive language development 

of children under three years of age? 

(2) Is there a longitudinal association between the HPE and expressive language development 

of children under three years of age? 

(3) Is there any evidence suggesting that HLE and HPE interact in influencing the expressive 

language development of children under three years of age? 
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2.2 Methods 

2.2.1 Eligibility Criteria 

Studies were included if (1) they included children aged up to 3 years; (2) they measured the 

study exposure(s) in advance of the outcome(s); (3) they quantitatively estimated the exposure-

outcome association(s); (4) they were conducted in unstructured or natural settings and (5) they 

were published in English between April 1, 1987 and May 3, 2017 to demonstrate the recent 

situation the children are exposed to.   

 

Studies were excluded if (1) they referred to a particular group of children (for example, with  

existing developmental disabilities, neonatal morbidities, pathologies associated with cognitive 

deficits or rare disorders or with a particular exposure such as abuse or maltreatment); (2) they 

measured literacy related interactions in places other than home and (3) they used an 

experimental study design. 

  

2.2.2 Quality Assessment 

The STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) 

statement was used to assess the quality of the included studies as it has been recommended as 

the most appropriate tool to check the methodological quality of observational cohort studies 

(Von Elm et al., 2014). The checklist includes 22 items that should be reported in cohort 

studies. The strengths and limitations of each study were discussed according to the checklist.  

  



 

7 

 

2.2.3 Literature search process 

The search process was conducted through PsychInfo, ERIC, MEDLINE, Scopus and Embase 

databases. These were supplemented by Google Scholar, Google Searches and hand searches 

of the reference sections of all retrieved journal articles and dissertations to locate additional 

studies. The following search terms were used to answer the three review questions. 

(‘Infant’ OR ‘toddler’ OR ‘preschool’) AND (‘Language development’ OR ‘literacy’ OR 

‘lexicon’ OR ‘word learning’ OR ‘vocabulary’ OR ‘child language’ OR ‘verbal learning’ OR 

‘speech perception’ OR ‘language acquisition’) AND (‘literacy environment’ OR ‘parent child 

interaction’ OR ‘parent infant play’ OR ‘shared reading’ OR ‘learning environment’ OR ‘joint 

reading’ OR ‘verbal exposure’ OR ‘speech exposure’ OR ‘literacy practice’) AND (‘physical 

environment’ OR ‘housing condition’ OR ‘housing status’ OR ‘housing quality’ OR ‘standard 

of housing’ OR ‘heating’ OR ‘condensation’ OR ‘dampness’ OR ‘mould’ OR ‘mildew’). See 

Appendix (1) for details. The articles that were identified to answer the first two research 

questions, were reviewed to discuss the research question three.  

 

2.3 Evaluation of each research question 

2.3.1 Association between HLE and expressive language development 

 A total of 4772 articles were located through five databases; ERIC, Embase, Medline, 

PsychINFO and Scopus. Duplicates were removed and the titles and abstracts of 3893 articles 

were screened. Of the 95 articles identified, one was not written in English and seven did not 

have full text available. See Appendix 2 for details. This resulted in 87 articles with a full text 

review, of which fifteen articles met the eligibility. Six more articles were identified from the 
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bibliographies of the eligible studies and the internet search. This resulted in twenty one articles 

to be included in the systematic review. See figure (2-1) for details. 
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Figure 2-1: Flow chart of study selection for question one 
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2.3.1.1 Results 

2.3.1.1.1 Characteristics of included studies 

The studies were conducted in Australia (1), Canada (3), Finland (1), Germany (1), the 

Netherlands (1), the UK (2) and the US (9). Three studies (Hampson & Nelson, 1993; Nicely, 

Tamis-LeMonda, & Bornstein, 1999; Tamis‐LeMonda, Bornstein, & Baumwell, 2001) did not 

describe the locations. Of the six studies (Farrant & Zubrick, 2012; Forget‐Dubois et al., 2009; 

Head-Reeves, 2010; Mendelsohn et al., 2010; Rijlaarsdam et al., 2013; Swan, 2008) that 

reported the study period, the earliest study (Forget‐Dubois et al., 2009) recruited the sample 

from April 1995 to December 1998 and the enrolment of the most recent study (Mendelsohn 

et al., 2010) was from 23 November, 2005 through 30 April, 2008. The review identified five 

population based studies (Farrant & Zubrick, 2012; Forget‐Dubois et al., 2009; Head-Reeves, 

2010; Rijlaarsdam et al., 2013; Swan, 2008) with the largest sample size of 5700 and the 

smallest of 693. The other studies were based on sample sizes which ranged from 14 to 253. 

See Table (2-1) for details. 

 

The exposures that were measured were reported in relation to three activities: (i) shared 

reading, (ii) parent child interaction in the presence of media exposure and (iii), parent child 

interaction during other daily activities such as free play, singing songs, diapering, bath 

sessions and meal time. Shared reading was assessed by the frequency and duration of parent-

child book reading and number of books at home. The most frequent forms of measurement of 

parent child daily interactions were maternal sensitivity, responsiveness or directiveness, 

maternal mind-mindedness, vocal or verbal imitation and intermodal synchrony. See 

(Glossary) for more information. 
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All the studies included assessed the exposure before two years of age. More specifically, ten 

studies (48%) assessed the HLE before one year of age while nine studies (43%) measured the 

exposure between one and two years of age. Two studies (9%) assessed the HLE at both one 

and two years of age. Eleven studies (52%) measured the children’s expressive language 

development between one and two years of age. Four studies (19%) assessed the language 

score at two years of age and six studies (29%) measured the outcome between two and three 

years of age. Ten (48%) studies used multiple regression to describe the association of exposure 

and outcome while three (14%) studies analysed the data by means of mediation analysis. Other 

studies presented the association in relation to correlation, analysis of covariance, chi-square 

methods and events history analysis. 

 

The MacArthur Communicative Development Inventory was the most common method used 

to assess the expressive language outcome. Other forms of assessment included the Finnish 

version of the Reynell Developmental Language Scales III, Language Development Survey, 

and the Bayley Mental Scale and the Preschool Language Scale-4 (PLS-4). In (Tamis-

LeMonda & Bornstein, 1994), proper coding of the children’s expressive language 

development was performed in relation to traditional guidelines, whereas (Che, Alarcon, 

Yannaco, & Brooks, 2016) assessed the children’s language skill by means of fully automated 

programs according to (Brown, 1973; McKee, Malvern, & Richards, 2000).  

 

A total of six (29%) (Che et al., 2016; Farrant & Zubrick, 2012; Forget‐Dubois et al., 2009; 

Laranjo & Bernier, 2013; Paavola-Ruotsalainen, Lehtosaari, Palomäki, & Tervo, 2017; 
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Rijlaarsdam et al., 2013) studies assessed the language development between two and three 

years. Meanwhile, only one study (Che et al., 2016) investigated language development of 

normal-talking and late-talking children using respective assessments. (Hampson & Nelson, 

1993) mentioned early and late talkers, but the language assessment was conducted at 13 

months. Early talkers were selected from the sample at the age point and they were compared 

with the rest of the sample of those who were assumed as later talkers. 

 

2.3.1.1.2 Associations by types of exposure 

Associations were categorized into three groups in relation to the types of exposure: shared 

reading, parent child interaction in the presence of media exposure and parent child interaction 

during other daily activities. 

 

Shared reading 

The review included five (24%) studies (Farrant & Zubrick, 2012; Forget‐Dubois et al., 2009; 

Head-Reeves, 2010; Karrass & Braungart-Rieker, 2005; Swan, 2008) that assessed the 

predictions of shared reading or the presence of books at home on expressive language 

development. The articles showed direct significant associations of shared reading with the 

language outcome. 
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Patent child interaction during other daily activities 

The review identified fifteen studies (71%) (Bernier, McMahon, & Perrier, 2017; Che et al., 

2016; Hampson & Nelson, 1993; Laranjo & Bernier, 2013; Masur, Flynn, & Eichorst, 2005; 

Masur & Olson, 2008; McGillion et al., 2013; Nicely et al., 1999; Paavola-Ruotsalainen et al., 

2017; Rijlaarsdam et al., 2013; Rohlfing & Nomikou, 2014; Tamis-LeMonda & Bornstein, 

1994; Tamis-Lemonda, Bornstein, Kahana-Kalman, Baumwell, & Cyphers, 1998; Tamis‐

LeMonda et al., 2001; Tamis‐LeMonda, Bornstein, Baumwell, & Melstein Damast, 1996) that 

investigated the influence of parent child interaction during daily activities other than shared 

reading on the language outcome. Three types of association, direct, inverse and no association, 

were found in the articles. 

 

The nine studies (Bernier et al., 2017; Che et al., 2016; Hampson & Nelson, 1993; Laranjo & 

Bernier, 2013; McGillion et al., 2013; Rijlaarsdam et al., 2013; Rohlfing & Nomikou, 2014; 

Tamis-Lemonda et al., 1998; Tamis‐LeMonda et al., 2001) showed direct significant 

association of the exposure with the language outcome. Maternal mind-mindedness related 

comments, playing with toys, playing games, language-action synchrony, semantic or temporal 

contingency, rate of maternal overlap of the child’s speech and child overlap of the mother’s 

speech, maternal responsive comments and variation in maternal language were the exposures 

measured in the studies. See (Glossary) for more information. 

 

Two articles (Nicely et al., 1999; Tamis‐LeMonda et al., 1996) investigated the associations 

between maternal responsiveness and  the language outcome, but the evidence was not 

conclusive. A significant inverse relationship was found in the association between maternal 
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responsiveness at nine months and the language milestones i.e., responsive mothers had the 

children who achieved the language milestones faster. In the 13-month assessment of maternal 

responsiveness and the language outcome, no significant association was identified (Nicely et 

al., 1999). Tamis‐LeMonda et al. (1996) revealed that mothers who were responsive to their 

children in language domains achieved the language milestones faster. However, maternal 

responsiveness in the play domain did not show any significant association.  

 

Two studies (Masur & Olson, 2008; Tamis-LeMonda & Bornstein, 1994) demonstrated both 

direct and inverse significant associations between HLE and the language score. Masur and 

Olson (2008) found a significant direct association with children’s action responses in parent 

child interaction and an inverse association with signal responses. Referential language of 

mothers was directly associated with the language outcome and symbolic play was inversely 

associated with the language score (Tamis-LeMonda & Bornstein, 1994).     

   

Masur et al. (2005) assessed the association between maternal responsiveness or directiveness 

and the language outcome, but the findings appeared to be controversial. Both responsiveness 

and directiveness were directly associated with the language outcome measured at 1;1 months. 

Despite significant direct association of responsiveness with the outcome at 1;5 months, 

maternal directiveness showed a significant inverse association. The significant direct 

association of maternal responsiveness with the outcome was also found at 1;9 months 

assessment. The maternal directiveness, lead attentional directives, showed significant direct 

associations while achievement orientation rating did not show a significant direct association 

with the outcome at 1;9 months assessment.  
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Paavola-Ruotsalainen et al. (2017) who assessed the association between the exposures such 

as maternal responsive utterances, supportive directive utterances, intrusive behavioural 

directives and intrusive attentional directives, and the expressive language development did 

not provide any significant association.  

 

Parent child interaction in the presence of media 

The review included an article (0.05%) (Mendelsohn et al., 2010) that assessed the prediction 

of parent child interaction in the presence of media exposure on the expressive language 

development. Media verbal interaction, a context in which media provided opportunities for 

verbal interaction, revealed significant direct association in unadjusted model. When covariates 

were adjusted, the association became insignificant. The inverse association of the duration of 

media exposure with the language outcome was not significant. This study also assessed that 

the moderation effect of media verbal interaction on the association between media exposure 

and expressive language outcome but did not find any significant moderation effect in both 

unadjusted and adjusted models.  

 

2.3.1.1.3 Quality of the included studies 

When the quality of included studies were assessed by STROBE, two studies (Farrant & 

Zubrick, 2012; Rijlaarsdam et al., 2013) were of high quality in all sections. Other studies 

presented the findings in moderate quality. See Appendix-3 for detailed quality assessment of 

the included studies.  
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Table 2-1: Description of each study by its characteristics, types of association, method of analysis and quality of evidence 

No Study Country Study 

Period 

Sample 

size 

Exposure Outcome Method of 

analysis 

Association Quality of 

evidence  
Type Age of 

measurement 

Tests used to 

measure 

Age of 

measurement 

1. (Forget‐

Dubois et al., 

2009) 

Canada Twins born 

between April 

1995 and 

December 1998 

693 - Exposure to reading 

(looked at books with 

children, read to children, 

looked at books by 

children themselves) 

19 months The expressive 

vocabulary short form 

checklist of MCDI 

32 months Mediation analysis, 

Sobel test 

- Significant direct 

association (z = 3.82, p 

< 0.001) 

Strength – description of 

methods, population 

based cohort 

Other – moderate quality 

2. (Laranjo & 

Bernier, 2013) 

Canada No description 84 - Videotaped maternal 

mind-mindedness 

comments 

12 months MCDI 26 months Multiple regression - Significant direct 

association (r = 0.27, p 

< 0.05) 

Moderate quality in all 

descriptions 

3. (Bernier et al., 

2017) 

Canada No description 204 - Videotaped maternal 

mind-mindedness 

comments 

1 year MCDI 2 years Mediation analysis - Significant direct 

association (a = 0.14, p 

= 0.046) 

Strength – description of 

methods 

Other – moderate quality 

4. (Farrant & 

Zubrick, 

2012) 

Australia Wave 1 in 2004 2188 - Joint attention 

- Parent-child book 

reading (duration) 

9 months MCDI – III 34 months Mediation analyses - Significant direct 

association in maternal 

education and warm 

parenting with 95% CI 

(0.29 to 0.63, 1.31 to 

2.84) 

- Inverse association in 

sibling number with 

95% CI (-2.35 to -1.45) 

- Not significant  

association in gender  

Strength – high quality in 

all descriptions, 

population based cohort 

5. (Paavola-

Ruotsalainen 

et al., 2017) 

Finland No description 24 - Responsive utterances 

- Supportive directive 

utterances 

6- Intrusive behavioural 

directives 

- Intrusive attentional 

directives 

2;0 months - the Finnish version of 

the Reynell 

Developmental 

Language Scales lll 

2;6 months - Pearson product-

moment correlations 

- partial correlations 

No significant 

association  

Moderate quality in all 

descriptions 

6. (Rohlfing & 

Nomikou, 

2014) 

Germany No description 14 - Language-action 

synchrony 

3 and 6 months - ELFRA-2 (a parental 

questionnaire, German 

adaptation of the Infant 

Form of the  MCDI) 

24 months Multiple regressions - Significant direct  

association (r = 0.525, p 

< 0.05), (r = 0.530, p < 

0.05) & (r = 0.619, p < 

0.05), (r=0.552, p < 

0.05) 

Moderate quality in all 

descriptions with lack of 

description of funding 

source 

7. (Rijlaarsdam 

et al., 2013) 

The 

Netherlands 

Expected 

delivery date 

between April 

2711 - IT-HOME 3.38 months - Language 

Development Survey 

(LDS) 

2.5 years - Multiple regression 

analysis 

- Significant direct 

association in learning 

home (learning home 

environment – OR = 

Strength – high quality in 

all descriptions, 

population based cohort 
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2002 and 

January 2006 

0.48 with 95% CI of 

0.25 to 0.92, p value 

0.032) 

(physical home 

environment – OR = 

1.38 with 95% CI of 

0.83 to 2.29, p value 

0.212) 

 

8. (McGillion et 

al., 2013) 

UK No description 46 - Semantic contingency 

- Temporal contingency 

Semantic and temporal 

contingency 

9 months MCDI 18 months - Multiple linear 

regression 

Significant direct 

association 

(B=0.341, T=2.4.1, 

p=0.020) 

Moderate quality in all 

descriptions 

9. (Che et al., 

2016) 

UK No description 52 - Rate of maternal overlap 

of the child and child 

overlap of the mother 

14 and 20 months (Brown, 1973; McKee 

et al., 2000) 

32 months - Multiple linear 

regression  

Significant direct 

association 

(standardized regression 

coefficients = 0.47 at p 

value < 0.001 at 14 to 

20 mo, 0.62 at p value < 

0.001 at 20 to 32 mo, 

0.39 at p value < 0.05 at 

14 to 32 mo) 

Moderate quality in all 

descriptions 

10. (Tamis-

LeMonda & 

Bornstein, 

1994) 

USA No description 41 - referential language 13 months - (Bates, Bretherton, & 

Snyder, 1988; Bloom, 

1970; Bloom, 

Beckwith, & Capatides, 

1988; Bloom & 

Capatides, 1987; 

Brown, 1973; Nelson, 

1973, 1981; 

Schlesinger, 1971) 

20 months Correlation - Significant direct 

association (r=0.5 at p 

value < 0.001, r= 0.41 

at p value < 0.01, 

r=0.44 at p value < 

0.01) 

Moderate quality in all 

descriptions 

- symbolic play - Inverse association in 

productive vocabulary 

outcome (r= -0.3 at p 

value < 0.05) 

11. (Tamis‐

LeMonda et 

al., 1996) 

USA No description 50 - Videotaped maternal 

play responsiveness 

13 months - The Bates et al. (1988) 

production checklist 

and early language 

inventory, Tamis-

LeMonda and Bornstein 

(1991, 1994), (Synder et 

al., 1981) 

20 months - Multiple regression - No significant 

association  

Moderate quality in all 

descriptions 

40 - videotaped maternal 

language responsiveness 

13 months - the MacArthur 

language inventories 

21 months - Multiple regression - Significant inverse 

association (beta = - 

0.62 at p value <0.001) 
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12. (Tamis-

Lemonda et 

al., 1998) 

USA No description 40 - videotaped maternal 

verbal responsiveness 

comments 

0;9 and 1;1 months Bates et al. (1998) and 

Mac Arthur 

Communicative 

Development 

Inventories (CDI; 

Fenson et al., 1994; 

Tamis-LeMonda & 

Bornstein, 1994) 

1;5.6 – 1;7.12 

months 

- Chi-square 

- Events history 

analysis 

- Significant direct 

association 

At 0;9, x2=5.3 at p 

value<0.05, x2=11 at p 

value<0.001, x2=5.5 at 

p value<0.05 

At 1;1, x2=11.9 at p 

value<0.001, x2=14.3 at 

p value<0.001 

Moderate quality in all 

descriptions 

13. (Masur et al., 

2005) 

USA No description 20 -Responsiveness rating 

- Directiveness 

(achievement orientation 

rating) 

0;10 months 

 

the Words, Sounds and 

Actions Checklist 

(Bates et al., 1988; 

Hampson & Nelson, 

1993) 

(Nelson, 1973; Snyder, 

Bates & Bretherton, 

1981; Olson Bayles & 

Bates, 1986; Pine, 1992, 

1996) 

1;1 months Hierarchical 

regression 

- Significant direct 

association (Beta=0.50 

at p ≤ 0.05, 

Beta=0.56 at p ≤ 0.01) 

Moderate quality in all 

descriptions 

Responsiveness (verbal 

imitation) 

 

- Directiveness (lead 

attentional directives) 

1;1 months 1;5 months - Significant direct 

association (Beta=0.93 

at p ≤ 0.001) 

- Significant inverse 

association (Beta= - 

0.48 at p ≤ 0.05) 

- responsiveness rating 

- follow descriptions 

1;5 months 1;9 months -Significant direct 

association (Beta=0.41 

at p ≤ 0.01, Beta=0.51 

at p ≤ 0.05) 

- Directiveness (lead 

attentional directives, 

Achievement orientation 

rating) 

-Significant inverse and 

no significant direct 

association (Beta= - 

0.44 at p ≤ 0.01, 

beta=0.25 at p ≤ 0.1) 

14. (Karrass & 

Braungart-

Rieker, 2005) 

USA No description 87 Frequency and duration of 

shared reading 

4 and 8 months - Bayley Mental Scale 

(Bayley, 1969) 

- The Sequenced 

Inventory of 

Communicative 

Development-Revised, 

Expressive and 

Receptive scales 

12 and 16 months - Analysis of 

covariance 

- Significant direct 

association 

F-values=7.36 at p 

value<0.01 and F-

values=6.22 at p 

value<0.05 

Moderate quality in all 

descriptions 

15. (Masur & 

Olson, 2008) 

USA No description 20 - Videotaped infants’ 

responses to the mothers’ 

vocal/verbal imitations 

13 months (Masur et al., 2005) - 17 and 21 months Correlation - Significant direct 

association in action 

responses (r=0.6 at p 

value<=0.05, r=0.54 at 

p value<0.05) 

- Inverse association in 

signal responses (r = - 

0.71 at p value<=0.01, 

Moderate quality in all 

descriptions 
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r=-0.67 at p 

value<=0.01) 

16. (Swan, 2008) USA Children born in 

2001 

5700 - Daily shared reading 

interaction 

- Ten children’s books in 

the home 

- Sing songs with child 

9 month - MCDI - 2 year - Logistic regression - Significant association 

(St. Err = 0.001 & p-

value= <0.001, 0.004 & 

0.024) 

- Moderate quality in all 

descriptions 

17. (Head-

Reeves, 2010) 

USA 2001 to 2004 3770 - Language and literacy 

activities 

9 month - Two-year parent CAPI 

instrument 

- 2 year - Structural equation 

modelling 

- Significant association 

(x2 (49) = 276.06 at p 

value<0.001) 

- Moderate quality in all 

descriptions 

18. (Mendelsohn 

et al., 2010) 

USA Enrolment from 

23 November 

2005 through 30 

April 2008 

253 - Media verbal interaction 

 

6 months - The Preschool 

Language Scale-4 

(PLS-4) (Expressive 

Communication 

subscale) 

14 months -Hierarchical multiple 

regression  

- Significant direct 

association in 

unadjusted analysis 

(beta = 0.17, S.E.=0.06, 

p value=0.03) 

- Not significant direct 

association in adjusted 

analysis (beta=0.10, 

S.E.=0.06, p 

value=0.16) 

- Not significant 

moderation effect in 

unadjusted and adjusted 

models   

 

- Strength –High quality 

in methods and results 

- Other – moderate quality 

- Duration of media 

exposure 

 

 

- not significant inverse 

association 

19. (Hampson & 

Nelson, 1993) 

No 

description of 

location 

No description 45 - Variation in maternal 

language use 

13 month - A structured 

questionaire (Snyder, 

Bates & Bretherton, 

1981) 

20 months Correlation - Significant direct 

association with the 

maternal use of nouns, 

object nouns in non-

expressive group 

(r=0.53 at p value<0.05, 

r=0.7 at p value<0.005) 

Moderate quality in all 

descriptions 

36 - Significant direct 

association with the 

maternal use of nouns, 

object nouns in earlier 

talkers (r=0.6 at p 

value<0.02, r=0.57 at p 

value<0.02) 
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20. (Nicely et al., 

1999) 

No 

description of 

location 

No description 77 - infant affect expressivity 9 months - MCDI & (Tamis-

LeMonda & Bornstein, 

1994) 

12.9, 17.7, 17.8 and 

18 months 

- Hierarchical 

regression 

- not significant direct 

association 

Moderate quality in all 

descriptions 

- maternal responsiveness - Significant inverse 

association (beta= -

0.44, p < 0.05) 

- Infant affect expressivity 

- maternal responsiveness 

 

13 months 17.7, 17.8 and 18 

months 

 

- not significant direct 

and inverse  association 

 

 

 

 

21. (Tamis‐

LeMonda et 

al., 2001) 

No 

description of 

location 

No description 40 - maternal responsive 

comments 

9 and 13 months - the Early Language 

Inventory (ELI; Bates et 

al., 1988) and MCDI 

11.1 to 18.4 months - Events-History 

analyses 

- Nested hierarchical 

chi-square analyses 

- Direct significant 

association (chi-square 

values significant at p 

values<0.05, p<0.01, 

p<0.001) 

Moderate quality in all 

descriptions 
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2.3.1.2 Discussion  

The systematic review examined evidence from the 21 longitudinal studies that assessed the 

association between the HLE and expressive language development of children under three 

years of age. The review included all exposures related to HLE such as shared reading, parent 

child interaction in the presence of media exposure and parent child interaction during free 

play, singing songs, diapering, bath sessions or meal time. The review identified five studies 

showing direct associations of shared reading with the language outcome, one study showing 

insignificant association between parent child interaction in the presence of media exposure 

and the language outcome, and fifteen studies showing direct, inverse and no association 

between parent child interaction during other daily activities and the language outcome. 

 

2.3.1.2.1 Strengths of the systematic review 

To our knowledge, this was the first systematic review that explored the association of HLE 

and expressive language development of children under three years of age, including late 

talkers. The review completed a robust and wide search with well-developed search terms to 

include all parent-child interactions that occurred at home. 

 

2.3.1.2.2 Limitations of the systematic review 

Publication bias is likely, as only articles that were published in English were included. 

Although a study that was published in a foreign language was identified in the literature search 

process, it was not critically reviewed. The review excluded seven studies in the search process 

as only abstracts were available. Grey literature, such as reports, was not particularly sought in 

the search process. 
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The heterogeneity of studies in terms of exposure and outcome measurement and data analysis 

methods limited their comparability and the opportunity to conduct a meta-analysis. As the 

review included observational studies only, the findings reported may be affected by residual 

confounding. 

 

2.3.1.2.3 Interpretation 

Assessment of language development 

The language score of the children was measured using both maternal reports and observational 

measures. A total of twelve (57%) studies included in the review used maternal report of child 

language only and this approach was considered to be a methodologically feasible, cost and 

time efficient method. Three (14%) studies (Hampson & Nelson, 1993; Masur et al., 2005; 

Tamis-LeMonda & Bornstein, 1994) selected both maternal reports and observational 

measures for obtaining data on children’s language development. The choice of a maternal 

report or an observational measure is a contentious issue in the literature on the assessment of 

children’s language development (Hoff & Naigles, 2002). However, the validity of the 

maternal reports was proved by (Hampson & Nelson, 1993; Masur et al., 2005). Since not all 

children spoke during the videotaped sessions, observed scores were not always as reliable or 

as complete as maternally reported scores (Hampson & Nelson, 1993). 

 

Assessment of exposure “HLE” and types of association 

The review identified the direct association between shared reading and the language outcome 

in children under three years of age. In children under two years of age, only maternal verbal 
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responsiveness positively predicted the expressive language outcome. The associations 

between other maternal actions and the language outcome were mixed, i.e., types of association 

varied in relation to age of language assessment, types of responsiveness or types of objects 

during play sessions. 

 

Paavola-Ruotsalainen et al. (2017) indicated no association between measures of maternal 

responsive and directive utterances, and the expressive language development at the age points 

of 2;0 and 2;6 months. This may reflect the age points of the assessments of exposure and the 

outcome, as age two can be assumed as a transitional point from a prelinguistic to linguistic 

developmental stage. Once children have reached the first stages of language utilization, the 

difference in children’s language development cannot be simply explained by the semantic 

contingency of adult utterances (Hoff & Naigles, 2002). This was also supported by the 

investigation of the effect of maternal responsiveness and directiveness to a child’s vocabulary 

between the age points of 0;10 and 1;9 months (Masur et al., 2005). They found that maternal 

responsiveness at the child’s age of 1;5 was still directly associated with children’s vocabulary 

at 1;9.  

 

In (Masur et al., 2005), maternal responsiveness and supportive behavioural directiveness were 

directly associated with the children’s total lexicons during the period from 0;10 to 1;1. 

However, significant direct association of maternal responsiveness and inverse associations of 

lead attentional directives, with total lexicons were found during the time intervals from 1;1 to 

1;5, and from 1;5 to 1;9. This may suggest that supportive behaviour directives fosters the 

language development of children (Akhtar, Dunham, & Dunham, 1991) while frequent 

intrusive lead attentional directives may hinder children’s communicative intentions by 



 

24 

 

presenting labels for objects and actions at odds (Bloom, 1995; Tomasello & Todd, 1983). See 

(Glossary) for more information. 

 

At nine months, both maternal verbal responsiveness (Tamis-Lemonda et al., 1998; Tamis‐

LeMonda et al., 2001) and matching responses (Nicely et al., 1999) significantly predicted the 

language milestones. However, both matching and non-matching responses at 13 months were 

not associated with the language outcome. (Nicely et al., 1999). This may reflect that mothers’ 

responsiveness to children’s exploratory engagements might be especially relevant at nine 

months as children’s rapidly developing cognitive and motor abilities make them competent at 

nine months of age. Mothers’ affect responses to their children decreased after nine months of 

age, whereas maternal talk to their children increased from 9 to 13 to 17 to 21 months 

(Capatides & Bloom, 1993).  

 

Maternal verbal responsiveness to nine month old children facilitated them to demonstrate 

greater language production. However, there was no significant association between maternal 

play responsiveness at nine months and language production  (Tamis‐LeMonda et al., 1996). 

Tamis-LeMonda and Bornstein (1994) also investigated language-play relation, revealing an 

inverse relation between symbolic play and toddlers’ later vocabulary production. One possible 

explanation was that objects were vehicles of representation during symbolic play assessment 

and they were used to re-enact children’s past experience. This may confuse the children when 

the objects were not previously introduced to them. So, mothers’ referential language in which 

things were properly labelled for what they were during play, was necessary for children’s later 

language development. 
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The review included the articles that revealed a significant direct association of shared reading 

with the expressive language development (Forget‐Dubois et al., 2009; Head-Reeves, 2010; 

Karrass & Braungart-Rieker, 2005; Swan, 2008). Although (Farrant & Zubrick, 2012) 

presented the direct association of shared reading and the language outcome, they actually did 

a mediation analysis to assess if shared reading mediated the association between demographic 

characteristics and the language outcome. For example, educated mothers were more likely to 

be engaged in shared reading to facilitate the children vocabulary development in children 

while increasing the number of siblings in the home constraint vocabulary development by 

decreasing shared reading. This suggested that demographic characteristics may play an 

important role in determining the predictive ability of shared reading on the language 

development.  

 

Rijlaarsdam et al. (2013) and Head-Reeves (2010) revealed the direct association between the 

composite HLE and the language outcome. As HLE activities happen together in reality, the 

composite measure of HLE effectively reflected the real situation of HLE. At the same time, it 

limited the interpretation of effectiveness of each HLE activity on language outcome. 

Moreover, (Rijlaarsdam et al., 2013) assessed the infants’ HLE such as the presence of musical 

or muscle activity toys at 3.38 months. Developmental milestone at this age to engage in play 

activity of HLE may result in the controversial finding. 

 

The review identified an article (Mendelsohn et al., 2010) that explored the effect of media 

exposure and media verbal interaction on the outcome of expressive language. Despite not 

having a statistically significant association, the article presented the inverse association 
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between duration of media exposure and the language outcome in the adjusted model 

(Mendelsohn et al., 2010). This was supported by a systematic review (Duch, Fisher, Ensari, 

& Harrington, 2013) that revealed the negative association of screen media exposure and 

cognitive stimulation in the home. Mendelsohn et al. (2010) also presented the direct 

association of media verbal interaction with language outcome and the moderation effect of 

media verbal interaction on the association between media exposure and the outcome, albeit 

not statistically significant. This reflected the finding that the quality of parent-child interaction 

was facilitated by the educational content of media (Lemish & Rice, 1986). Therefore, infant 

media exposure was an indicative of more significant research findings according to the results 

of previous studies. 

 

Ethnicity and the number of languages spoken 

Ethnicity or the number of languages spoken at home is an important factor to consider in 

assessment of the association between HLE and the language outcome as the association may 

be confounded by the number of languages spoken at home. While ethnic origin or the 

languages spoken at home was presented in (81%) of studies in this review, none accounted 

for its effect in the analyses. Some studies (Farrant & Zubrick, 2012; Forget‐Dubois et al., 

2009; Head-Reeves, 2010; Rijlaarsdam et al., 2013; Swan, 2008) mentioned that the sample 

was ethnically diverse, they did not report the number of languages spoken at home and also 

did not interpret the findings in relation to the diversity of the sample. Future research may 

consider the potential confounding effect of ethnicity or number of languages spoken at home. 
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Language delay and assessment of early and late talkers 

The prevalence of language delay is estimated to be about 15% at the age of two to three years 

according to a widely accepted criterion (Horwitz et al., 2003; Sachse, Pecha, & Von 

Suchodoletz, 2007). As language development was quite variable at two years of age, about 

half of the children with language delay at two years old were found to gain normal language 

competency at three years of age (Paul, Bishop, & Leonard, 2000). Although language delay 

is common among young children, most of the studies did not specifically mention late talkers. 

The review identified only two articles (Che et al., 2016; Hampson & Nelson, 1993) that 

examined the difference in maternal speech of early and late talkers. Both studies, however, 

failed to mention other possible contributing factors such as frequency and quality of HLE 

activities in late talkers’ homes. There was evidence that a number of personal, familial and 

socio-economic factors were associated with the phenomenon of language delay at two years 

of age (Dale, Price, Bishop, & Plomin, 2003; Horwitz et al., 2003; Paul et al., 2000; Rescorla 

& Ratner, 1996). 

 

2.3.1.3 Summary 

The review included the studies that revealed the associations of HLE, assessed in different 

activities, different sample sizes and different age groups, and expressive language 

development. Generalizability will be enhanced by heterogeneity of the included studies and 

the limitations of the review may inform the future direction of research. 

 

The review demonstrated a number of factors related to the prediction of expressive language 

development of children. The positive prediction of shared reading on expressive language 
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development was found in all of the included studies that assessed shared reading as an 

exposure. It also revealed the influence of demographic characteristics such as maternal 

education on the prediction of shared reading. However, the prediction of HLE activities other 

than shared reading depends on the timing of exposure assessment, maternal behaviours and 

the different aspects of assessment. The review identified that nine to thirteen months was the 

most commonly used period to assess parent-child interaction to predict expressive language 

development. The children of mothers who were mind-minded, responsive and supportive of 

their children achieved larger productive vocabularies. Although the association between 

media exposure, media verbal interaction and the language outcome was not statistically 

significant, it suggested that the media exposure affected the parent child interaction and the 

language development. The review also highlighted the gap in the assessment of language 

development of children in relation to the number of languages spoken at home. 

 

The review found that the included studies paid little attention on late talkers who are common 

in general population. Only two studies have assessed difference in maternal speech between 

earlier and late talkers but did not consider other possible contributing factors such as frequency 

and quality of HLE activities in late talkers’ home. 

 

The assessment of HLE and expressive language development in a comprehensive way was 

practically a challenging task to some degree. However, the review revealed implications for 

the way research into the proper assessment of HLE and the expressive language development 

was designed. 
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2.3.2 Association between HPE and expressive language development 

A total of 257 articles were identified from five databases; ERIC, Embase, Medline, 

PsychINFO and Scopus. Fifteen duplicates were excluded and the titles and abstracts of 242 

articles were reviewed. Only four articles were identified for full text review. Three other 

studies identified from internet search and bibliographies of the articles were also reviewed. 

Only one article met the eligibility criteria and was included in the review. See figure 2-2 for 

details.  
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Figure 2-2: Flow chart of study selection for question two 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A Reasons for exclusion from original articles (Not expressive outcome = 1, not within age limit = 2) 

B Reasons for exclusion from internet search (Not assess at home = 2, neither observational nor longitudinal 

study = 1) 

 

The review identified only one study (Rijlaarsdam et al., 2013) that assessed the association 

between HPE and the expressive language development of children under three years of age. 

The study was conducted in the Netherlands with a sample size of 2711, enrolled between April 

2002 and January 2006. HPE was measured using the Infant Toddler-HOME (Home 

Studies excluded 

after reviewing with 

eligibility criteria 

(N=6) 

Excluded from 

original articles 

(N=3)A 

Excluded from 

internet search 

(N=3)B 

Records identified through 

electronic database 

searching 

(N= 257) 

Articles to be screened for 

titles and abstracts 

 (N= 242) 

Studies excluded 

after reviewing titles 

and abstracts 

(N= 237) 

Full text articles 

reviewed  

(N= 4) 

Studies evaluated and included 

in the data synthesis 

(N= 1) 

Eligible studies 

identified from 

internet search and 

bibliographies of the 

articles 

(N= 3) 

Duplicated records 

removed 

(N= 15) 
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Observation for Measurement of the Environment) inventory at the 3.38 months of age. More 

specifically, the HPE was measured by the composite measurement that assessed the presence 

or absence of a central heating system. Expressive language development was assessed by the 

Language Development Survey (LDS) at 2.5 years and the association was assessed by 

multiple regression analysis. The results showed that the poor physical home environment was 

unrelated to the expressive vocabulary score with an odd ratio of 1.38 and p value (0.212). 

 

While many studies have investigated associations between HPE and a child’s physical and 

mental health, less research attention has been paid on the potential associations between HPE 

(crowding, heating, mould and dampness) and expressive language development. Therefore, 

our study has potential in making an original contribution to scientific literature.  

 

2.3.3 Interaction effect of HPE and HLE on expressive language development 

The review did not identify an eligible study that assessed the interaction effect of HPE and 

HLE on language outcome, based on the two searches mentioned above. Therefore, our study 

is designed to contribute to this significant research gap. 

 

2.4 Summary 

The aim of the review was to identify and summarise the published literature which has 

investigated the longitudinal associations of home literacy and physical environments with 

expressive language development and their interaction effect on expressive language 

development on children under three years of age. The review included 21 articles that 
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investigated the association of HLE with expressive language development. The search 

strategy identified all possible home literacy related activities that have been considered 

important for expressive language development of children including late talkers. Only one 

article was identified from the search of literature that assessed the association of the home 

physical environment with the expressive language development of children. When the two 

search results were combined and examined, no eligible study was identified that had examined 

the interaction effect of both HLE and HPE on the expressive language development. 

 

There was a positive associations between shared reading and language development but the 

associations with other HLE activities were not conclusive. When mothers were responsive, 

mind-minded or supportive to their children in other HLE activities such as playing with child, 

the child demonstrated a greater vocabulary outcome. Nine to thirteen months was found to be 

the most commonly used period for assessment of parent child interaction to predict expressive 

language development. Ethnicity, number of language spoken at home and early vs. late talkers 

were important factors that should be considered in assessing the language outcome. 

 

There was no significant association between the presence of heating and the expressive 

language score. The review calls for more effort to investigate the possible influence of HPE 

on language development, and its possible interaction with HLE. 
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2.5 Significance of this study 

This research aimed to fill important knowledge gaps as identified in the review by using the 

data from the Growing Up in New Zealand child cohort study. This cohort is broadly 

generalizable to the national birth cohort in New Zealand and is an ethnically and 

socioeconomically diverse sample. The sample size provides sufficient power for analyses of 

the whole sample and for subgroups defined by ethnicity and socioeconomic status. The study 

measured the home literacy environment including shared reading, everyday activities, media 

exposure and playing games/toys with children; the home physical environment including 

crowding, heating, dampness and mould; and a wide range of possible confounders including 

maternal and child demographics and health. This ensured the comprehensive assessment of 

the interaction effect of home literacy environments and home physical environments on the 

expressive language outcome, thus minimizing confounding bias.  
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Chapter 3 Methods 

This thesis included three main analyses in relation to the three research objectives of the 

project. The first analysis investigated the association of HLE with expressive language 

development of children under two years of age. The second analysis examined the association 

of the HPE with expressive language development of children under two years of age. The 

third analysis investigated the interaction effect of the HLE and HPE on the expressive 

language development of the children. 

 

The study was based on secondary quantitative data analysis using the longitudinal dataset 

from the Growing Up in New Zealand (GUINZ) cohort study. During 2009 and 2010, GUINZ 

recruited pregnant women and their partners to participate in the longitudinal study. Pregnant 

women, living in the three contiguous district health board regions of Auckland, Counties 

Manukau and Waikato, who had an estimate delivery date between 25th April 2009 and 25th 

March 2010, were invited to include in the study. There was no other exclusion or inclusion 

criteria. The study region was chosen because 33% of all New Zealand live births occur in the 

regions and it reflects the diversity of ethnicity, rurality and socioeconomic status of New 

Zealand population (Morton, 2010). The mean annual temperatures ranged between 14 ºC and 

16 ºC in Auckland and Counties-Manukau regions (Chappell, 2012a). As the landscape setting 

in the Waikato DHB region varies widely, the region experienced the mean annual 

temperatures ranging from less than 8 ºC at higher elevations to 14 ºC in the low-lying areas 

(Chappell, 2012b).  The rights and personal information of the participants are protected with 

the ethical approval of the Northern Y Regional Ethics Committee. 
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Figure 3-1 Showing the geographic areas of the study DHB regions 

  

Source: DHB regions (NZ Health Partnership), Retrieved from 

(http://www.nzhealthpartnerships.co.nz/wp-content/uploads/2017/08/DHB-Map-Aug-2017-

1.pdf)  

 

http://www.nzhealthpartnerships.co.nz/wp-content/uploads/2017/08/DHB-Map-Aug-2017-1.pdf
http://www.nzhealthpartnerships.co.nz/wp-content/uploads/2017/08/DHB-Map-Aug-2017-1.pdf
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GUINZ is a nationally representative study that was explicitly designed to provide a 

comprehensive picture of child health and development that reflects the socioeconomic and 

ethnic diversity of the 21st century New Zealand. The study emphasized multiple domains of 

influence on children, from their immediate family environments to the wider societal contexts 

over time. In addition, the study focused on the importance of early life data i.e.; three main 

DCW in the first two years, and intergenerational influences on child by beginning data 

collection before birth. The cohort provides adequate statistical power for complex analyses of 

developmental outcomes across the whole cohort of children and more specifically within 

subgroups (including by household deprivation and ethnicity) (Morton, 2010; Morton et al., 

2013).  

 

3.1 Data collection 

The GUINZ children were recruited from before their birth, and the child cohort defined by 

being alive at 6 weeks of age. A child cohort of 6853 was created following the antenatal 

interview of 6822 mothers. The enrolled cohort of children provides adequate power after the 

anticipated attrition (of up to 15%) in the first 2 years of the study. Data collection was 

conducted throughout the year and as close to the specified age as possible to gain the data with 

regards to age appropriate information.  Of the child cohort, information about 6476 (95%) of 

the children were collected at the nine month data collection wave (DCW) and information 

about 6327 (92%) of the cohort children were collected at the two year DCW. Despite skipping 

the nine month DCW, the data from 164 children were collected at the two year DCW (Morton 

et al., 2014).  
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Three main data collection waves, antenatal, nine months and two years, were conducted to 

demonstrate trajectories of the early life development. The first face-to-face Computer Assisted 

Personal Interview with the pregnant mother took place during the last trimester of her 

pregnancy. The second and third face-to-face Computer Assisted Personal Interviews were 

conducted when the cohort children were nine months and two years old. This was 

supplemented by the brief Computer Assisted Telephone Interviews when the children were 

six and 35 weeks, 16 and 23 months old. Data collection was centred on the child as the 

participant throughout study period. See the details in table (3-1). 

 

Table 3-1: Data collection for Growing Up in New Zealand during the children first two 

years 

 

Ante- 

Natal 

6- 

Weeks 

35- 

Weeks 

9-

months 

16-

months 

23-

months 

Two-

years 

Mother 
√ √ √ √ √ √ √ 

Child-proxy    
√ 

  
√ 

Child       
√ 

  

Key: 

Source: (Morton, 2010) 

  

Face to face Telephone 
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Figure 3-2: Antenatal recruitment of mothers of cohort children and data collection of 

the study 

 

 

 

 

 

 

 

 

 

 

Source: (Morton et al., 2014) 

 

3.2 Measures 

3.2.1 Dependent variable 

The dependent variable for this study was the total score of 101 items on the MacArthur CDI 

– II short form (A), one of the two versions of the toddler short forms for 16- to 30-month-olds. 

The form contains a 100-word vocabulary production checklist and a question about word 

combinations. Most of the children were combining words at least some of the time by 22 

6822 pregnant mothers completed antenatal interviews 

6 week call 

Child counts (N=6853) 

Completed = 6843 

Skipped=10 

 

 

9 month interview 

Child counts (N=6795) 

Completed = 6476 

Skipped=310 

Lost to follow up = 9 

 

 

 

2 year language 

outcome interview 

Child counts (N=6745) 

Completed = 6327 

Skipped =365 

Loss to follow up = 53 

 

 

 Exposure and outcome data were available for 5960 children 

Pregnant women living in the study area with an estimated delivery date (EDD) 

between 25 April 2009 and 25 March 2010 were eligible to participate. 
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months (Fenson et al., 2000). The outcome or dependent variable was the total score of 

vocabulary production at two “year DCW in this study. Assessment of language outcome was 

conducted as close to the specified age as possible to gain the age appropriate language 

development (Morton et al., 2014). 

 

Assessing very young children’s language can be onerous task, especially when observational 

methods are used. The MacArthur Communicative Development Inventories was proved to be 

a powerful measure of assessing young children’s language from 8 to 37 months via parent 

report (Fenson et al., 2000; L. Fenson et al., 1994). Although original CDI and its short forms 

are available in American English, it has been modified to provide English dialects such as 

New Zealand English (Reese & Read, 2000), UK English (Dionne, Dale, Boivin, & Plomin, 

2003) and other languages (Berglund & Eriksson, 2000; Jackson-Maldonado, Marchman, & 

Fernald, 2013).  

 

The CDI short forms were highly reliable language assessments at two years for large samples 

to save time taken (Law & Roy, 2008). The indices of vocabulary development on the CDI 

short forms are highly correlated with the scores on the full CDI (Fenson et al., 2000). However, 

(Fenson et al., 1993) mentions that the forms should be used with cautions to the children from 

low socioeconomic families due to its upwardly skewed distribution of the normative study. A 

study (Arriaga, Fenson, Cronan, & Pethick, 1998) supported the warning, but failed to mention 

the reason i.e., due to either underreporting by parents or insufficient skills of the children, or 

combination of both factors in very low income families in the study. 
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3.2.2 Independent variables 

The two main independent variables for the study were home literacy environment and home 

physical environment. These variables were measured when the children were nine months old 

and were reported by mothers. 

 

3.2.2.1 Home literacy environment 

The home literacy environment (HLE) was assessed by asking the frequency that mother had: 

(1) played games with the baby, (2) talked to the baby during everyday activities, (3) played 

with toys with the baby, (4) sung songs or told stories to the baby and (5) read books to the 

baby. Response options were categorized into two groups: ‘less than once a day’ and ‘once a 

day or more than once a day’. The HLE variable was derived from the combination of the five 

items and it was further grouped as two categories: good home literacy environment and poor 

home literacy environment. A good home literacy environment was defined as doing home 

literacy activities at least once a day. 

 

3.2.2.2 Home physical environment 

The home physical environment (HPE) was measured by four categorical variables: level of 

crowding, presence or absence of heating, dampness and mould or mildew in the house, 

specifically in the room where the cohort child slept at night. Presence of household heating, 

dampness and mould were collected as ‘Yes’ or ‘No’. Household crowding was measured as a 

ratio of household occupants to bedroom and a ratio of two or more was assumed as a higher 

level of crowding. HPE was derived from the combination of the four variables and classified 

as good home physical environment and poor home physical environment. Presence of 
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household heating, absence of dampness, low level of crowding and absence of mould were 

regarded as good conditions of a home. If at least three of these conditions were present, it was 

regarded as a good HPE. Otherwise, it was considered to be a poor HPE.  

 

3.2.2.3 Combined home environment 

The two composite variables, home literacy environment variable and home physical 

environment variable, were combined to form the combined home environment variable. The 

combined variable were further grouped into four categories: ‘good HLE and good HPE’, 

‘good HLE and poor HPE’, ‘poor HLE and good HPE’ and ‘poor HLE and poor HPE’. 

 

3.2.3 Other covariates 

Other covariates collected by self-report during antenatal interview included maternal age, 

maternal education, socioeconomic status and ethnicity. Information for child gender, birth 

weight, term or preterm were obtained during a six week phone call. Maternal health, child 

health, child’s developmental delay, the level of media exposure, household tenure, family and 

external support were collected maternal interview when the children were nine months old. 

 

The socioeconomic status of the sample was described using the ten point New Zealand Index 

of Deprivation (NZDep) scale. NZDep is a small area level measure of household deprivation. 

The deprivation score obtained for each cohort household were grouped into 10 deciles 

arranging from decile 1, the least deprived to decile 10, the most deprived scores. Table (3-2) 
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summarized the variables included in the NZDep 2006. The ten point NZDep scale was divided 

into low, medium and high deprivation for the study sample. 
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Table 3-2: Variables included in NZDep2006 

Variables (proportion in smaller areas) in order to decreasing weight in the index 

People aged 18-64 receiving a means tested benefit 

People living in equivalised* households with income below an income threshold 

People not living in own home  

People aged <65 living in a single parent family 

People aged 18-64 unemployed 

People aged 18-64 without any qualifications 

People living in equivalised* households below a bedroom occupancy threshold 

People with no access to telephone 

People with no access to a car 

*Equivalisation: methods used to control for household composition.  

Women’s self-prioritized ethnicity was categorized as European, Maori, Pacific, Asian and 

Other in this study. The ‘Other’ group represented a proportion of smaller ethnic groups such 

as MELAA (Middle Eastern, Latin American and African) and New Zealander (The Statistics, 

2004). Maternal education was grouped into two categories: ‘high school qualification or less’ 

and ‘trade certificate/diploma, bachelor or postgraduate degree’. Maternal age was used as a 

continuous variable while response options for pregnancy planning were: ‘yes’ or ‘no’. 

Maternal and child general health were classified into three categories: ‘very good and 

excellent’, ‘good’ and ‘fair and poor’. Information for the presence of developmental delay in 

children was collected as ‘yes’ or ‘no’ options. 

 

The presence of maternal depression was determined from the antenatal and postnatal 

administration of the Edinburgh Postnatal Depression Scale (Cox, Holden, & Sagovsky, 1987) 
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or Edinburgh Depression Scale (Cox, Chapman, Murray, & Jones, 1996). Both scales have ten 

items scored 0-3 and a total of 30. A cut-off point of 12 was used to determine the presence of 

antenatal depression and postnatal depression. The sample was divided into two groups:  

 ‘no depression’ group (the score of the Edinburgh Depression Scale greater than or 

equal to 12 and the score of Edinburgh Postnatal Depression Scale greater than or equal 

to 12) 

 ‘depression’ group (the score of the Edinburgh Depression Scale greater than or equal 

to 12 and the score of Edinburgh Postnatal Depression Scale less than or equal to 12, 

the score of the Edinburgh Depression Scale less than or equal to 12 and the score of 

Edinburgh Postnatal Depression Scale greater than or equal to 12, the score of the 

Edinburgh Depression Scale less than or equal to 12 and the score of Edinburgh 

Postnatal Depression Scale less than or equal to 12) 

 

Media exposure was assessed by asking the frequency that the baby: (1) watched videos or 

DVDs and (2) watched children’s TV programmes. Response options were: seldom or never, 

once a week, several times a week, once a day or several times a day. The combination of the 

two variables resulted in the media exposure variable and it was categorized as low, moderate 

and high media exposure. Cohort children who were seldom or never exposed to media, were 

considered to have low exposure; those who received media exposure once a week or several 

times a week were considered to have medium exposure; and those who watched TV or DVD 

once a day or several times a day were regarded to have high exposure. 
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Child gender was measured with two response options ‘Boy’ or ‘Girl’ whereas birth weights 

of the children were grouped into three categories: ‘Low birth weight (<2500 grams)’, 

‘Appropriate birth weight (2500-4000 grams) and High birth weight (>4000 grams)’. Gestation 

week was categorized into: ‘preterm (<37 gestation weeks)’, ‘term (37-41 gestation weeks) and 

post term (>41 gestation weeks)’. Family support and external support were derived from the 

Family Support Scale (Dunst, Jenkins, & Trivette, 1984). Participants’ scores on a 6-item on 

informal family support were summed to produce a composite score while external support 

composite score was calculated by summing a six-item on external support from the Family 

Support Scale. Household tenure was classified as ‘Owner occupancy’ and ‘Tenancy’.   

 

3.3 Assessment of multi-collinearity among independent variables 

Multi-collinearity among the variables was detected via the VIF (Variance Inflation Factor) 

that indicates the impact of collinearity on the precision of the coefficients. A VIF of 10 or 

higher, was considered indicative an unacceptable loss of precision due to collinearity. 

Composite variables of HLE and HPE, NZDep, self-prioritized ethnicity, maternal education, 

maternal age, maternal depression, maternal health, child health, child developmental delay, 

gender, birth weight, term or not, pregnancy planning, family support, external support and 

household tenure were included in the model and the VIF was assessed. VIF of all independent 

variables did not reach 10 and these variables were included in the analysis.  
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3.4 Treatment of missing data 

The percentage of missing cases was measured for each variable included in the analysis. As 

the percentage of the missing cases was 10% or less, multiple imputation was not undertaken. 

Missing cases were included in the models as a separate category while acknowledging its 

limitations (Horton & Kleinman, 2007). 

 

3.5 Analysis 

Statistical software Stata MP (version 13) was used for all data analysis. A two-sided level for 

statistical significance was set at 0.05 for all analyses.  

 

A descriptive analysis was carried out to present the distribution of independent variables, 

dependent variables and demographic variables. The mean English language scores were 

mentioned in relation to the HLE, the HPE and the combined home environment, and their 

subcategories.  

 

Linear regression analyses were used if there was an association of language score with each 

HLE component (playing games, talking in everyday activities, playing with toys, singing 

songs or telling stories and reading books to children) and composite HLE. Similar regression 

was conducted to investigate the association of language outcome and each HPE component 

and composite HPE variables. Multivariate analyses were adjusted for maternal age, maternal 

education, socioeconomic status and ethnicity, child gender, birth weight, term or preterm, 

maternal health, maternal depression, child health, child developmental delay, pregnancy 



 

47 

 

planning, family support, external support, and household tenure. Meanwhile, the components 

of HPE were adjusted for the associations of HLE with the language outcome and the 

components of HLE were controlled for the associations of HPE with the language outcome. 

A multivariate analysis was also conducted to assess the association of the combined home 

environment with the language outcome. 

 

As there was a statistically significant interaction between HLE and media exposure, a sub-

group analysis was conducted in relation to the level of media exposure. Similarly, an 

interaction term was included in the model to assess whether there was any significant 

interaction between independent variables and number of language spoken by the cohort child 

i.e., monolingual and bi or trilingual children. Despite no statistically significant interaction 

between composite variables of HLE and HPE, significant interactions were present between 

crowding and HLE, and presence of household heating and HLE. Sub-group analyses were 

conducted for the associations that showed significant interactions. A significant proportion 

(51%) of the cohort moved house during the first two years of the child’s life. Sensitivity 

analysis was undertaken for the sample who did not change their residence and this analysis 

was compared with the main model.   
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Chapter 4 Results 

4.1 Introduction 

This chapter presented the results of the data from records of 5960 cohort children who 

participated in the GUINZ study. The characteristics of mother and children included in the 

analyses were presented first, followed by characteristics of HLE, HPE, combined home 

environment and English language outcome scores. Association between each HLE and the 

language outcome, association between each HPE and the language outcome, and association 

between combined home environment and the language outcome were explored. The 

interaction effects of HLE and HPE, HLE and media exposure, HLE and the number of 

language spoken, on the expressive language development were investigated. Subgroup 

analyses for the association of HLE and the language outcome in relation to level of crowding, 

presence or absence of heating, level of media exposure and the number of languages spoken 

were conducted. A sensitivity analysis was conducted by restricting the study sample to those 

who did not move home (n=2922) between antenatal and two year DCW.  

 

4.2 Descriptive statistics 

4.2.1 Characteristics of the mothers of the cohort children in the analysis 

Table (4-1) shows maternal characteristics measured at the antenatal data collection wave. On 

average, they were 30 years old, ranging from 15 years to 47 years. About 58% were identified 

as Europeans, followed by 14% of Maori, 13% of Pacific, 12% of Asian and 4% of others. 

Majority (71%) gained a degree which is higher than a high school qualification. There were 

unplanned pregnancies (38%) in the cohort. About half of the mothers (51%) received support 

from their family while 31% mentioned that they obtained good external support. About 26% 
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of the cohort lived in the least deprived area while a higher proportion (36%) live in the most 

deprived area. In the cohort, 47% of the mothers reported that they lived in their own houses 

and 42% mentioned that they rented houses. 
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Table 4-1: Characteristics of the mothers of the cohort children 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Maternal characteristics 

Maternal age      

- Mean (SD) 

 

30.28 (5.92) Min – Max  15 – 47 

    

Self-prioritized ethnicity N (%)   

1. European  3462 58% 

2. Maori  822 14% 

3. Pacific  760 13% 

4. Asian  691 12% 

5. Other  225 4% 

    

Maternal education N (%)   

1. High school qualification or less  1733 29% 

2. Trade certificate/diploma, 

bachelor or postgraduate degree  4203 71% 

3. Missing  24 0.4% 

    

NZDep06 N (%)   

1. Low  1572 26% 

2. Medium  2236 38% 

3. High  2152 36% 

    

Pregnancy planning N (%)   

1. Yes  3670 62% 

2. No  2248 38% 

3. Missing  42 1% 

    

Family support N (%)   

1. Good  3054 51% 

2. Poor  2760 46% 

3. Missing  146 2% 

    

External support N (%)   

1. Good  1851 31% 

2. Poor  3962 66% 

3. Missing  147 2% 

    

Household tenure N (%)   

1. Own  2825 47% 

2. Rental  2518 42% 

3. Missing  617 10% 
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Maternal health data were collected at the nine month data collection wave (Table 4-2). 

Although a small proportion (9%) was in fair and poor health condition, the health status of 

most of the mothers (63%) was very good and excellent at the time of assessment. Most of the 

cohort mothers (70%) were mentally healthy in both antenatal and postnatal periods.  

 

Table 4-2: Maternal health of the cohort children 

 

 

 

4.2.2 Characteristics of the cohort children 

Table (4-3) shows the characteristics of the cohort children measured at the perinatal data 

collection and nine month DCW. There were 52% boys and 48% girls in the cohort. Six percent 

were born preterm and four percent were born with low birth weight. Most of the children 

(86%) were in very good and excellent health condition at nine months. Only a few proportion 

of children had fair or poor health (3%) and developmental delay (9%). 

 

  

Maternal health (nine month) N Percentage 

General Health   

1. Very good & Excellent 3742 63% 

2. Good 1526 26% 

3. Fair & Poor 545 9% 

4. Missing 147 2% 

   

Maternal depression   

1. No depression 4164 70% 

2. Depression 1461 25% 

3. Missing 335 6% 
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Table 4-3: Characteristics of the cohort children 

 

 

 

 

4.2.3 Characteristics of HLE 

The cohort children were engaged in a variety of home literacy activities to varying degrees. 

Good and poor home literacy environments were categorized in relation to the frequency of 

participation in the activities. Good HLE was defined as participation in the HLE activities 

once a day or more than once a day while poor HLE was defined as participation in the HLE 

activities less than once a day. About (59%) of the cohort grew up in the good HLE. More 

Child characteristics Number Percentage 

Gender   

1. Boy 3087 52% 

2. Girl 2873 48% 

   

Term or not   

1. Preterm (<37 gestation weeks) 344 6% 

2. Term (37 – 41 gestation weeks) and post 

term (> 41 gestation weeks) 5616 94% 

   

Birth weight   

1. Low birth weight (<2500 grams) 256 4% 

2. Appropriate birth weight (2500 – 4000 

grams) 4693 79% 

3. High birth weight (>4000 grams) 1009 17% 

   

Child general health (9 months)   

1. Very good + Excellent 5127 86% 

2. Good 513 9% 

3. Fair + Poor 179 3% 

4. Missing 141 2% 

   

Developmental delay   

1. Yes 557 9% 

2. No  5258 88% 

3. Missing 145 2% 
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specifically, the majority of children played games (83%), involved in everyday activities 

(96%), played toys (91%), were sung songs or told stories (78%) and were read to (52%) at 

least once a day.  

 

 

Table 4-4: Characteristics of HLE 

 

 

 

  

Home Literacy Environment Number Percentage 

Home Literacy Environment   

1. Good 3525 59% 

2. Poor 2288 38% 

3. Missing 147 2% 

   

Playing games   

1. Less than once a day 849 14% 

2. Once a day or more than once a day 4964 83% 

3. Missing 147 2% 

   

Talking in everyday activities   

1. Less than once a day 72 1% 

2. Once a day or more than once a day 5740 96% 

3. Missing 148 2% 

   

Playing with toys   

1. Less than once a day 366 6% 

2. Once a day or more than once a day 5445 91% 

3. Missing 149 3% 

   

Singing songs   

1. Less than once a day 1138 19% 

2. Once a day or more than once a day 4672 78% 

3. Missing 150 3% 

   

Reading books   

1. Less than once a day 2706 45% 

2. Once a day or more than once a day 3105 52% 

3. Missing 149 3% 
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4.2.4 Characteristics of HPE 

Table (4-5) described the characteristics of HPE where the cohort grew up in. HPE was 

categorized as good and poor, based on four conditions. Household crowding was measured as 

a ratio of household occupants to bedroom and a ratio of two or more was assumed as a higher 

level of crowding. Presence of heating, absence of dampness, low level of crowding and 

absence of mould were regarded as good conditions of a home. If at least three of these 

conditions were present, it was regarded as a good HPE. Otherwise, it was considered to be a 

poor HPE. Only (39%) of the cohort children lived in a good HPE, although the majority of 

the mothers reported living in a dwelling with a lower level of crowding (78%), some form of 

heating (88%) and absence of mildew or mould in the walls or ceilings of the room where the 

child slept (86%). Dampness was reported to be present in 48% of the houses. 
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Table 4-5: Characteristics of HPE 

*high level of crowding = a ratio of household occupants to bedroom and a ratio of two or more 

 

  

Home Physical Environment Number Percentage  

Home Physical Environment   

1. Good 2315 39% 

2. Poor  3499 59% 

3. Missing 146 2% 

   

Crowding     

1. Low level of crowding 4663 78% 

2. High level of crowding* 1150 19% 

3. Missing 147 2% 

      

Dampness     

1. Yes 2834 48% 

2. No 2940 49% 

3. Missing 186 3% 

   

Heating     

1. Yes 5253 88% 

2. No 557 9% 

3. Missing 150 3% 

   

Mould     

1. Yes 698 12% 

2. No 5104 86% 

3. Missing 158 3% 
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4.2.5 Characteristics of combined home environment 

Approximately a quarter of the cohort (26%) were found to live in a household where both 

home literacy and home physical environments were good. Similar proportion of the children 

(26%) encountered poor conditions of both of the environments. About (13%) grew up in a 

poor HLE and good HPE, whereas 33% lived in a good HLE and poor HPE. (See Table 4-6) 

 

Table 4-6: Characteristics of combined home environment 

 

 

 

4.2.6 Characteristics of English language outcome scores 

English language was taken as the outcome of expressive language development at two years 

DCW and the mean score of the cohort was about 47.3 with standard deviation of 26.43. 

Normal distribution of expressive language scores was found in the sample population. 

Children who lived in both good HLE and HPE resulted in the highest scores while the lowest 

scores was observed in children who spent their time in bad HLE and HPE.  

 

  

Combined Home Environment Number Percentage 

Good HLE & good HPE 1556 26% 

Good HLE & poor HPE 1969 33% 

Poor HLE & good HPE 758 13% 

Poor HLE & poor HPE 1530 26% 

Missing 147 2% 
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Figure 4-1: Distribution of expressive language score in the sample population 

 

 

 

Table 4-7: Characteristics of English language outcome scores 
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Score  47.3 (26.43) 1 – 100 

  

Combined Home Environment Mean (SD) 

55.54 (25.72) 

47.29 (26.59) 

46.18 (25.47) 

39.62 (24.69) 

1. Good HLE & good HPE 

2. Good HLE & poor HPE 

3. Poor HLE & good HPE 

4. Poor HLE & Poor HPE 
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4.3 Associations and Interactions 

4.3.1 Association between each HLE variable and Expressive Language Outcome 

This section explored the association between each HLE experience and expressive language 

score. Performing HLE activities once a day or more than once a day was used as the reference 

class. The mean language score of each activity was mentioned with its respective standard 

deviation.  
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Table 4-8: Association between each HLE and expressive language outcome 

Variable 

English Language 

Score 
Expressive Language Outcome (unadjusted) 

 

Expressive Language Outcome (Adjusted)* 

 

Mean (SD) Coef. 95% CI p value 

 

Coef. 95% CI p value 

Playing games once a day or 

more than once a day 

 

48.25 (26.39) Reference 

 

Reference 

Playing games less than once a 

day 

41.95 (25.59) -6.3002 -8.2187 -4.3818 <0.001  -4.4473 -6.2316 -2.6631 <0.001 

           

Talking once a day or more 

than once a day 

 

47.55 (26.37) Reference 

 

Reference 

Talking less than once a day 30.56 (19.98) -16.986 -23.118 -10.854 <0.001  -8.3383 -14.074 -2.6024 0.004 

           

Playing with toys once a day or 

more than once a day 

 

47.97 (26.41) Reference 

 

Reference 

Playing with toys less than once 

a day 

37.8 (23.85) -10.174 -12.961 -7.3869 <0.001  -3.7693 -6.3997 -1.1389 0.005 

           

Singing songs once a day or 

more than once a day 

 

48.53 (26.48) Reference 

 

Reference 

Singing songs less than once a 

day 

42.40 (25.29) -6.1356 -7.8420 -4.4291 <0.001  -5.3671 -6.9557 -3.7784 <0.001 

           

Reading books once a day or 

more than once a day 

 

51.54 (26.57) Reference 

 

Reference 

Reading books less than once a 

day 

42.5 (25.28) -9.0375 -10.381 -7.6937 <0.001  -6.2650 -7.5410 -4.9891 <0.001 

Good HLE 50.93 (26.52) Reference 
 

Reference 

Poor HLE 41.79 (25.14) -9.1386 -10.511 -7.7665 <0.001  -5.7975 -7.1066 -4.4884 <0.001 

 

*Adjusted for NZDep, self-prioritized ethnicity, maternal education, maternal age, maternal depression, maternal health, child health, child developmental delay, gender, birth weight, term or not,  

pregnancy planning, media exposure,  family support, external support, household tenure, crowding, heating, dampness and mold 
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The language scores of children who participated in HLE activities less than once a day were 

lower than those who participated in the activities once a day or more than once a day. All the 

univariate analyses showed statistically significant associations with p-value <0.001. In the 

adjusted model, playing with toys showed the weakest association with the language outcome 

and the association between the shared reading and the language score was the strongest, 

followed by singing songs and playing games at p-value<0.001 level, and talking during 

everyday activities at p-value 0.004 level . 

 

4.3.2 Association between each HPE variable and expressive language outcome 

This section investigated the association between each HPE variable and the expressive 

language score. Low level of crowding, absence of dampness, presence of heating and absence 

of mould were considered as the reference classes in both models. The mean score for the 

respective HPE variable was also described in table (4-9). 

 

 

 



 

61 

 

Table 4-9: Association between each HPE variable and expressive language outcome 

Variable 

English 

Language Score 
Expressive Language Outcome (unadjusted) 

 

Expressive Language Outcome (Adjusted)* 

 

Mean (SD) Coef. 95% CI p value 

 

Coef. 95% CI p value 

Low crowding 

 

49.88 (26.20) Reference 

 

Reference 

High crowding 

 

37.02 (24.47) -12.857 -14.532 -11.181 <0.001 

 

-2.2107 -3.9788 -0.4426 0.014 

Absence of 

dampness 

 

50.11 (26.35) Reference 

 

Reference 

Presence of 

dampness 

 

44.46 (26.05) -5.6472 -7.0043 -4.2902 <0.001 

 

-1.3280 -2.6286 0.0215 0.052 

Presence of 

heating 

 

48.82 (26.12) Reference 

 

Reference 

Absence of 

heating 

 

33.33 (24.44) -15.486 -17.762 -13.210 <0.001 

 

-5.6381 -7.9235 -3.3527 <0.001 

Absence of 

mold 

 

48.17 (26.44) Reference 

 

Reference 

Presence of 

mold 

 

41.14 (24.89) -7.0211 -9.1054 -4.9368 <0.001 

 

-0.9455 -2.9197 1.0285 0.348 

Good HPE 52.47 (26) Reference 
 

Reference 

Poor HPE 43.94 (26.05) -8.5284 -9.9001 -7.1566 <0.001 

 

-2.2849 -3.6494 -0.9203 0.001 

*Adjusted for NZDep, self-prioritized ethnicity, maternal education, maternal age, maternal depression, maternal health, child health, child developmental delay, gender, birth 

weight, term or not, pregnancy planning, media exposure,  family support, external support, household tenure, playing games, talking in everyday activities, playing with toys, 

singing songs and shared reading 
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The children who live in poor conditions of HPE achieved the lower scores than their 

counterparts in the language assessment. The association between each HPE activity and the 

language score was statistically significant at (p<0.001) in the univariate model. In multivariate 

analyses, presence of mold and dampness were not statistically associated with the language 

outcome. High level of crowding and absence of heating showed statistical significant 

associations with the language outcome at (p = 0.014) and (p < 0.001) levels respectively. 

 

4.3.3 Association between the combined home environment (HLE and HPE) and 

the expressive language outcome 

Significant association and dose-response relationship between the combined home 

environment and the language outcome were observed in both univariate and multivariate 

analyses. Although dose-response relationships were significant in all univariate analyses at p-

value <0.001 level, only two components which assessed the effect of poor HLE and good HPE 

or poor HPE on the language outcome remained significant at p value<0.001 level. (See Table 

4-10). 
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Table 4-10: Association between the combined home environment (HLE and HPE) and 

expressive language outcome 

Variable 

Expressive Language Outcome 

(unadjusted) 

 

Expressive Language Outcome 

(Adjusted)* 

Coef. 95% CI 

p 

value 

 

Coef. 95% CI 

p 

value 

Good HLE & poor 

HPE -8.2445 -9.9610 -6.5280 <0.001 

 

-6.5059 -7.8630 -2.1488 0.004 

Poor HLE & good 

HPE -9.3590 -11.605 -7.1175 <0.001 

 

-5.3695 -8.4871 -2.2519 <0.001 

Poor HLE & poor 

HPE -15.916 -17.738 -17.738 <0.001 

 

-8.9503 -10.504 -6.8967 <0.001 

*Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure  
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4.3.4 Interactions of HLE, HPE, media exposure and number of spoken language 

and their effects on the expressive language outcome 

Interaction between HLE and HPE was first assessed. When the interaction term was entered 

between the composite HLE variable and each HPE variable (high level of crowding, absence 

of heating, presence of dampness and mould), high level of crowding and absence of heating 

revealed significant interactions with HLE with p-values of 0.004 and 0.037 respectively. 

Presence of mould and dampness did not provide a statistically significant interaction with 

HLE. Similarly, interactions of the composite HPE variable with each HLE variable (playing 

games, talking in everyday activities, playing with toys, singing songs and shared reading) 

were examined, none of the adjusted model showed a statistically significant interaction. (See 

Table 4-11). 

 

Interaction between HLE or HPE and the level of media exposure was then assessed. Media 

exposure was grouped into three categories, low, medium and high exposure. The cohort 

children who were seldom or never exposed to media, were considered to have low exposure 

group; those who received media exposure once a week or several times a week were 

considered to have medium exposure; and those who watched TV or DVD once a day or several 

times a day were regarded to have high exposure. Although the interaction between HPE and 

level of media exposure was not statistically significant, there was a statistically significant 

interaction (p-value at 0.003) between level of media exposure and HLE. 

 

Interaction between HLE or HPE and the number of languages spoken was then assessed. The 

cohort was grouped into the children who spoke only one language (monolinguals) and those 

who spoke more than one language (multilinguals). An interaction term was inserted into the 
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association between HPE and number of spoken languages, as well as HLE and number of 

spoken languages. Despite no statistically significant interaction between HPE and the number 

of languages spoken, there was a statistically significant interaction between HLE and the 

number of languages spoken with p-value of <0.001. 
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Table 4-11: Interaction of HLE, HPE, media exposure and number of spoken language 

and their effects on expressive language outcome 

Variable 

Expressive Language Outcome (Adjusted) 

Coef. 95% CI p value 

Poor HLE (less than once a day) -7.4989 -9.6183 -5.3796 <0.001 

Poor HPE  -3.2333 -4.9059 -1.5606 <0.001 

Interactiona 2.5760 -0.0855 5.2376 0.058 

          

Poor HLE (less than once a day) -6.7745 -8.2424 -5.3066 <0.001 

High level of crowding -3.9686 -6.3354 -1.6017 0.001 

Interactionb 4.6406 1.4786 7.8026 0.004 

          

Poor HLE (less than once a day) -6.2583 -7.6384 -4.8782 <0.001 

Absence of heating -7.6840 -10.809 -4.5587 <0.001 

Interactionc 4.5392 0.2809 8.7975 0.037 

          

Poor HLE (less than once a day) -7.4307 -9.1967 -5.6646 <0.001 

Presence of medium level of media 

exposure -4.3860 -6.5475 -2.2245 <0.001 

Presence of high level of media exposure -6.6839 -8.8202 -4.5475 <0.001 

Interaction (poor HLE & medium level 

of media exposure)d 2.4496 -0.8692 5.7686 0.148 

Interaction (poor HLE & high level of 

media exposure)d 4.6696 1.5925 7.7467 0.003 

     

Poor HLE (less than once a day) 1.1225 -1.9974 4.2424 0.481 

Number of language spoken 25.195 22.726 27.663 <0.001 

Interactione -8.7137 -12.102 -5.3249 <0.001 
 

a = Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure 

b = Adjusted for maternal characteristics, child characteristics, media exposure,  family support, external support, 

household tenure, HLE, heating, dampness, mold 

c = Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure, HLE, crowding, dampness, mold 

d = Adjusted for maternal characteristics, child characteristics, family support, external support, household tenure, 

HLE, HPE 

e = Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure, HLE, HPE 
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4.4 Subgroup analysis 

4.4.1 Subgroup analysis for the association of HLE and expressive language 

development in relation to crowding and heating 

Subgroup analyses were conducted for the effect of heating and level of crowding to influence 

the expressive language development. The association between HLE and language 

development was more prominent in the presence of heating with the p-value of <0.001 but 

was not significant in the absence of heating (p-value = 0.293). A similar result was found with 

the subgroup analysis of crowding. The influence of HLE on language score was statistically 

significant in less crowded condition with the p-value <0.001. However, there was no 

significant influence of HLE on the language score in crowded condition. (See Table 4-12). 

 

Table 4-12: Subgroup analysis for the association of HLE and expressive language 

outcome in relation to heating and crowding 

Variable 
Expressive Language Outcome 

Coef. 95% CI P value 

Subgroup analysis        

Presence of heating     

Poor HLE (less than once a day)a  -6.0749 -7.4661  -4.6837 <0.001 

      

Absence of heating     

Poor HLE (less than once a day)a -2.0975 -6.0162 1.8211 0.293 

      

Low crowding     

Poor HLE (less than once a day)b -6.7282 -8.2177 -5.2387 <0.001 

     

High crowding     

Poor HLE (less than once a day)b -2.0198 -4.7378 .69820 0.145 

a = Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure, HLE, crowding, dampness, mold 

b = Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure, home literacy environment, heating, dampness, mold 
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4.4.2 Subgroup analysis for the association of HLE and expressive language 

development in relation to level of media exposure 

Three different subgroups of HLE were analysed in relation to low, medium and high media 

exposure in the adjusted models. The higher the level of media exposure, the less significant 

the influence of HLE on the children’s language outcome. The decreasing strength of the HLE 

activities on the language scores were observed with the increasing exposure of media with the 

coefficients of -7.1973, -5.0101 and -2.7106 respectively. 

 

Table 4-13: Subgroup analysis for the association of HLE and expressive language 

development in relation to level of media exposure 

Variable 
Expressive Language Outcome (Adjusted)* 

Coef. 95% CI P value 

Subgroup analysis        

High exposure     

Poor HLE (less than once a day)  -2.7106 -5.2418  -0.1793 0.036 

      

Medium exposure     

Poor HLE (less than once a day) -5.0101 -8.0043 -2.0158 0.001 

      

Low exposure     

Poor HLE (less than once a day) -7.1973 -8.9796 -5.4149 <0.001 

 

*Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure, HLE, HPE 
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4.4.3 Subgroup analysis for the association of HLE and expressive language 

development in relation to number of language spoken 

Subgroup analyses were performed to assess the influence of HLE on the language score with 

regards to the number of languages children spoke. When the children were exposed to only 

one language, HLE was significantly associated with language development. The influence of 

HLE activities in bi or trilingual families was not as prominent as those in monolingual families 

to predict the expressive language scores of the cohort children under two years of age.   

 

Table 4-14: Subgroup analysis for the association of HLE and expressive language 

development in relation to number of language spoken 

Variable 
Expressive Language Outcome (Adjusted)* 

Coef. 95% CI P value 

Subgroup analysis        

Monolingual     

Poor HLE (less than once a day)  -7.4625 -8.8901  -6.0349 <0.001 

      

Bi/trilingual     

Poor HLE (less than once a day) -0.6204 -1.6319 2.8729 0.589 

*Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure, HLE, HPE 

 

4.5 Sensitivity analysis 

A separate analysis was conducted by restricting the study sample to those who did not move 

home (n=2922) between antenatal and two year DCW. Only level of crowding and household 

heating showed significant associations with the expressive language development, the results 

that were similar to the analysis conducted in the original sample. 
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Table 4-15: Sensitivity analysis 

Variable 
Expressive Language Outcome (Adjusted) 

Coef. 95% CI P value 

High level of crowdinga -2.0629 -4.2643 -0.0245 0.047 

     

Presence of dampnessa -2.2803 -4.6588 -0.0981 0.060 

     

Absence of heatinga -4.6194 -7.8195 -1.4194 0.005 

     

Presence of moulda -2.7002 -5.6032 0.2027 0.068 

     

Poor HPEa -3.0593 -5.0716 -1.0471 0.003 

     

Poor HLE (less than once a day)  -8.3613 -11.481  -5.2412 <0.001 

Poor HPE -4.4173 -6.9208 -1.9137 0.001 

Interactionb 3.3943 -0.5234 7.3122 0.089 

a=Adjusted for NZDep, self-prioritized ethnicity, maternal education, maternal age, maternal depression, maternal 

health, child health, child developmental delay, gender, birth weight, term or not, pregnancy planning, media 

exposure,  family support, external support, household tenure, playing games, talking in everyday activities, 

playing with toys, singing songs and shared reading 

b=Adjusted for maternal characteristics, child characteristics, media exposure, family support, external support, 

household tenure 
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Chapter 5 Discussion 

5.1 Summary of findings 

The main purpose of this thesis was to investigate the interaction effect of HLE and HPE on 

the expressive language development of two years old children. Associations between each 

HLE and the language outcome, and the association between composite HLE and the language 

outcome were statistically significant. Level of crowding, household heating and composite 

HPE were directly associated with language outcome, whereas presence of dampness and 

mould did not reveal statistically significant associations with expressive language 

development. The interaction effect of the composite measures of HLE and HPE on the 

language outcome was not statistically significant. The interaction effects of HLE and media 

exposure, HLE and the number of language spoken, HLE and level of crowding, HLE and 

household heating provided significant predictions on language outcome.  

 

5.2 Strengths and limitations of the study 

5.2.1 Strengths of the study 

To our knowledge, this is the first observational study that investigates the interaction effect of 

HLE and HPE on the expressive language development of children aged under two years. 

Moreover, our study was presented according to all (22) STROBE items and it can be rated as 

a high quality study. The influence of home literacy activities on expressive language 

development was assessed in relation to the level of media exposure and the number of 

language spoken. The use of GUINZ secondary data benefited our study to perform not only 

analyses of the whole sample but also subgroup analyses. The capacity to investigate the study 
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outcome from various aspects and the high level of GUINZ cohort retention (Morton et al., 

2014) among the longitudinal studies made the study distinct from previous research. 

 

The ethnically and socioeconomically diverse child cohort of the study reflected all births in 

New Zealand over a time period (2007-10) (Morton et al., 2015). Comprehensive picture of 

child health and development across six interconnected domains demonstrated the dynamic 

interactions between children and their environments. This resulted in a broad range of 

influences on expressive language development to be included in multivariate analyses and 

reduced the risk of residual confounding. Potential biases such as self-reported data (Van de 

Mortel, 2008) and loss to follow-up (Sander, 1977) were reduced by face-to-face interviews 

and linkage to routinely collected perinatal health records in this longitudinal study.  

 

In this study, child vocabulary was measured using the MacArthur Communicative 

Development Inventory II short form (A), a well-validated, reliable and international tool to 

measure early expressive language development at two years of age. Two years is a critical age 

in language development and the 101 items on the short form have been found to be predictive 

of later communicative skills, language and cognitive development (Fenson et al., 1993; 

Fenson et al., 2000). The use of parental reports allowed effective evaluation of the vocabulary 

in young children who were often reluctant to cooperate during testing. Parental reports based 

on multiple observations over an extended time provided a more representative and 

comprehensive evaluation of children’s language development than the brief samples that were 

conducted in the laboratory. 
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5.2.2 Limitations of the study 

Some limitations had to be addressed when interpreting the findings of the data analysis. This 

analysis excluded about 12% of the original cohort children as their mothers did not complete 

the nine month interviews or the language assessment at two year DCW. This may result in the 

observed association of being biased and investigation of the difference between the excluded 

and included children may be necessary. There is also a possibility that a number of 

demographic factors influence on both home environments and the home environments may 

mediate the associations between the demographic factors and the language outcome. These 

investigations are, however, beyond the scope of the present study.  

 

The missing data on all the variables, except only one variable (household tenure) which had 

10% missing data, was below 10%. Although missing data was treated by including in the 

models as a separate category, this may lead to the study’s result of being biased (Horton & 

Kleinman, 2007). Moreover, the precision of the indicators to assess each home environment 

was limited as GUINZ is an exclusively observational context. We used mother reports on 

home environments and child outcome, thereby allowing the possibility of social-desirability 

bias.  

 

The expressive language development of the study cohort was measured using the MacArthur 

Communicative Development Inventory at two year of age. While it was the strength of this 

large population-based cohort to assess the language outcome, the limitation was the age point 

at which the assessment of the expressive language development was conducted. Language 

development at two years of age has been found to be relatively unstable and late talkers often 
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gain normal language competency at three years of age (Paul et al., 2000). Moreover, the 

applicability of the MCDI has been limited in the children from low socioeconomic families 

due to its upwardly skewed distribution of the normative study (Arriaga et al., 1998; Fenson et 

al., 1993). Therefore, the interpretation of the current study may be affected by inaccuracies in 

the individual language outcome. 

 

5.3 Interpretation of the findings 

5.3.1 Objective one 

Objective one examined the associations between components of HLE, namely playing games, 

talking with child in everyday activities, playing with toys, singing songs or telling stories, and 

reading books, and expressive language development in two years old children. The results 

indicated that each component of the HLE was associated with the expressive language scores 

of the children. 

 

Consistent with the earlier research (Burgess, Hecht, & Lonigan, 2002; Head-Reeves, 2010; 

Rijlaarsdam et al., 2013), we found that each HLE component was a strong predictor of 

expressive language development. The present study illustrated that the influence of each HLE 

component was reduced, to some degree, after controlling for a range of maternal factors, child 

factors and other covariates. Meanwhile, a potentially important confounder such as the 

richness of maternal general verbal input (Hoff & Naigles, 2002) was not controlled in the 

study. This suggested that other residual confounders such as warm parenting and maternal 

mind-mindedness may influence the association, which the present study could not identify.  
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Shared reading showed the strongest influence on the language outcome among the five 

components of HLE in the multivariate model. The importance of parent-child book reading 

for children’s vocabulary development was also illustrated in the previous studies (Bus, Van 

Ijzendoorn, & Pellegrini, 1995; Karrass & Braungart-Rieker, 2005; Mol, Bus, de Jong, & 

Smeets, 2008). Although singing songs and telling stories were significant predictors of the 

language outcome,  (Wood, 2002) supported our findings by comparing the reading books and 

singing songs to the children. The findings indicated that shared reading may provide an 

excellent opportunity for vocabulary development as parent-child book reading simultaneously 

includes joint attention, pointing gestures and verbal labelling (Durkin, 1995). 

 

The importance of appropriate play materials was illustrated in (Bradley, Caldwell, & Elardo, 

1979) for six- to twelve-month-old children. In our analysis, playing with toys, was measured 

when the child was nine months old, and was significantly associated with the language score 

but the association was weaker compared to other HLE components. When playing with toys, 

infants’ active coordination of attention to their partners and objects gradually increases before 

12 months, and more dramatic shifts happened between 12 and 15 months of age. So the effect 

of playing with toys on the expressive language development may not function in the same 

way in nine-month-old children as in children who are older than 12 months. In contrast, 

playing games showed a more significant and stronger association with the language score. It 

may be that games such as pat-a-cake or peek-a-boo did not demand infants to coordinate with 

the objects they were engaged with. The results here revealed that playing games significantly 

merit the expressive language development of young children. 
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Consistent with previous studies (Masur et al., 2005; Masur & Olson, 2008; Rohlfing & 

Nomikou, 2014), talking to children during everyday activities influenced language scores in 

this study. This may suggest that it was a good opportunity to facilitate children’s language 

learning by means of verbal responsiveness. However, the use of maternal report and the lack 

of naturally observed data may specifically limit the valid measurement of verbal 

responsiveness in this home literacy activity. Meanwhile, verbal responsiveness in many 

studies was video-recorded and coded accordingly (Masur et al., 2005; Nicely et al., 1999; 

Tamis‐LeMonda et al., 1996).  

 

5.3.2 Objective two 

Objective two examined the associations between various components of HPE such as high 

level of crowding, presence of dampness, absence of heating and presence of mold, and 

expressive language score of two-year-old children. This study was, to my knowledge, the first 

observational study that assessed the associations between the four components of HPE and 

the expressive language development. All components of HPE were univariately associated 

with the language scores. However, the associations of dampness and mould with the 

expressive language development were no longer statistically significant after adjustment for 

other covariates. 

 

Children spend most of their time at home and it is the place where their skill development and 

socialization occurs. Although little research attention has been given to the association 

between the level of crowding and expressive language development, (Evans et al., 1998) 
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mentioned the potential effects of residential crowding on children’s general well-being. New 

Zealand ranks 20th on the proportion of children living in crowded houses out of 30 OECD 

(Organization for Economic Co-operation and Development) countries (OECD, 2009). In this 

study we found the adverse association between the level of crowding and the language scores, 

indicating the contemporary issue of the relatively poor condition of the home environment in 

New Zealand. 

 

Previous research (Rijlaarsdam et al., 2013) assessed the influence of household heating on the 

early language development of children but did not find any significant association. Earlier 

studies, however, (Blackman, Evason, Melaugh, & Woods, 1989; World Health Organization, 

1987) proposed that children may be susceptible to low indoor temperatures. One third of 

houses in New Zealand were generally cold in the winter with the temperature below the World 

Health Organization recommended minimum of 18 ºC (Isaacs et al., 2006). Meanwhile, the 

association between household heating and the language scores was significant in this study. 

This finding raised the awareness of poor insulation and importance of household heating in 

early language development. 

 

In many studies (Biagini et al., 2006; Spengler et al., 2004; Stark, Burge, Ryan, Milton, & 

Gold, 2003), dampness and mould in buildings have been associated with adverse health 

effects. The most recent national survey (White, Jones, Cowan, & Chun, 2015) in New Zealand 

showed the conditions of dampness and mould in internal living environment. Dampness was 

felt in 31% of rental houses and 11% of owner-occupied houses while mould was recorded in 

56% of rental and 44% of owner-occupied properties. In this study, the associations of both 
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dampness and mould with the language score were significant in univariate models. The 

models, however, did not show any statistically significant associations after adjustment for 

other covariates.  

 

It is generally assumed that poor characteristics of HPE such as crowding, inability to keep 

warm, dampness and mould are linked to each other and these poor conditions were associated 

with poor health outcomes (Howden‐Chapman, Saville‐Smith, Crane, & Wilson, 2005; 

Turunen, Iso-Markku, Pekkonen, & Haverinen-Shaughnessy, 2017). However, the two 

associations, dampness and mould with the language score, were not statistically significant in 

this study. This may reflect the use of observational data in this secondary data analysis and 

the presence of dampness and mould were subjective to observer. Dampness varies a lot from 

visual observation of moisture-related problems to just a suspicion of dampness (Clark et al., 

2004). Similarly, validation of mould simply by means of questionnaires or observation has 

been questioned (Ren, Jankun, Belanger, Bracken, & Leaderer, 2001). The observational data 

also failed to provide the detailed information as to whether the HPE supported the harmonious 

conditions (Nielsen, Holm, Uttrup, & Nielsen, 2004) for the mould growth in the cohort homes. 

 

5.3.3 Objective three 

Objective three investigated the interaction effect of HLE and HPE on the expressive language 

score of two-year-old children. There was no previous study, to my knowledge, that assessed 

the interaction effect of composite HLE and HPE on the expressive language development. 

Although each composite variable, composite HLE and composite HPE, was significantly 

associated with the language outcome, the interaction effect was not detected in this study. 
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However, as there was an interaction between HLE and the two components of HPE (crowding 

and heating), subgroup analyses were conducted. As there were interactions between level of 

media exposure and HLE, and number of language spoken and HLE, discussion of subgroup 

analyses of level of media exposure and number of language spoken were presented. 

 

The association between HLE and the language outcome was moderated by the level of 

crowding and presence or absence of heat in this study, suggesting that the influence of HLE 

was more effective in less crowded condition and in a warm dwelling. As individuals eat, sleep, 

work and seek privacy in the home, living in a crowded home has been found to result in lack 

of privacy, negative parent-child relations (Baldassare, 1979) and less responsive parenting 

(Caldwell & Bradley, 1984). This resulted in reduced HLE activities and language scores. 

Many other studies (Grimes et al., 2012; Howden-Chapman et al., 2008; Somerville, 

Mackenzie, Owen, & Miles, 2000) mentioned that inability to keep warm in a dwelling resulted 

in people’s poor health. Our findings also suggest that the household’s condition needs to be 

taken into account in future while interventions aiming to improve children’s language 

outcomes.  

 

5.3.3.1 Subgroup analyses by media exposure and number of language spoken at home 

A large body of research has documented impacts of media exposure on children in the home 

(Barr, Danziger, Hilliard, Andolina, & Ruskis, 2010; Manganello & Taylor, 2009; Rideout, 

Vandewater, & Wartella, 2003). Mendelsohn et al. (2010) illustrated the moderation effect of 

media verbal interaction, talking during media program, on the association between media 

exposure and expressive language score. The study mentioned a larger magnitude of reduction 
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in language score when media verbal interaction was absent and a smaller magnitude of 

reduction when the interaction was present. Meanwhile, our study identified the interaction 

effect of HLE and the level of media exposure on the language outcome. The association 

between HLE and the language outcome decreased with the increasing level of media exposure, 

revealing a growing concern for children who experienced the high level of media exposure.  

 

The existing literature demonstrated the language development of children in relation to 

bilingualism or multilingualism (Espinosa, 2015; Hoff & Core, 2013; Hoff et al., 2012). This 

may suggest the moderation effect of the number of language spoken in the association between 

HLE and the language score. This study showed that the association was moderated by the 

number of languages spoken. Sub-group analysis illustrated that home literacy activities 

significantly predicted the language outcome in the sample restricted to only monolinguals. 

Interestingly, this may reflect the view that dual language input confused children (Hakuta, 

1986) and reduced the strength of the association between HLE and the language score in 

bi/multilingual children.  

 

5.4 Recommendations 

A number of possible future research directions and policy implementations have emerged out 

of this research. This chapter will discuss the most important ones. 
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5.4.1 Recommendations for future research 

This thesis illustrates the findings from an exploratory analysis of the data available in GUINZ 

datasets. More research is needed to better understand the influence of HLE and HPE on the 

expressive language development of children under three years of age.  

 

1. The MacArthur Communicative Development Inventory was the most common 

method, especially in population-based cohort, used to assess the expressive language 

outcome of children at two years of age according to the systematic review. To enable 

the proper assessment of language development of children including late talkers, an 

additional method of investigation should be considered. This assessment may reflect 

the more valid prediction of the influencing factors of expressive language 

development. 

 

2. The socioeconomic status of the mothers and other demographic factors may influence 

on both HLE and HPE to predict the expressive language development. The mediation 

effect of both home environments on the association between demographic 

characteristics and the language outcome should also be explored. 

 

3. More detailed investigation of the influence of the each component of HPE (types of 

heater use, level of dampness, amount of mould), individual association or complex 

interaction with each other, on the expressive language development should be explored 

as the poor quality of housing conditions are associated with the child development. 
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4. Detailed comparison of home environments between native English speaking families 

and other ethnic groups should be explored. Both environments may differ in relation 

to their respective culture of the ethnic group, family structure and the way parents and 

child interact with each other.  This investigation may benefit ethnically diverse country 

such as New Zealand for future policy implementation. 

 

5.4.2 Recommendations for future policy 

5.4.2.1 Home literacy environment 

Our study demonstrated that more effort is necessary for effective public health interventions 

to improve quality of home environments. The following approaches may support mothers to 

foster the language development of typically developing children. 

 

Balancing work commitments and childcare needs is the common challenge for working 

mothers while our study have proved that there are clear benefits to children if mother can 

spend a sustained period of time at home with child especially during first years. Development 

of policies that support parental work arrangements are necessary (Waldfogel, 2007). 

Arrangements such as longer duration of paid parental leave, working flexible hours and 

working from home, may benefit mothers to improve quality of care to their children. 

 

Our study revealed that long duration of media exposure was related to the decreased HLE and 

language outcome. Not only language development but also other health problems such as 
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childhood obesity have been linked to the time spent viewing television (Strasburger, Jordan, 

& Donnerstein, 2010). Therefore, guidelines for television viewing for the children and 

families resulted in the limited effort to reduce the health and developmental burden. Stronger 

policies such as limitation of children’s television viewing time, regulation of contents of media 

that is appropriate for the infants and supervision of children while watching television, should 

be implemented.  

 

Shared reading was the strongest predictor of expressive language development in this thesis. 

There was evidence that vocabulary development of the children was facilitated by the 

interventions that provided children’s books and instructions of parent-child book reading 

(Taverne & Sheridan, 1995). Similar interventions should be implemented to facilitate the 

children’s vocabulary development. 

 

5.4.2.2 Home physical environment 

HPE was directly related to the expressive language development and it showed an interaction 

with HLE to predict expressive language development of children. More effective strategies 

are needed to reduce a growing problem of housing related issues in New Zealand. 

 

Housing shortage in New Zealand is clear, with 19% of our cohort living in highly crowded 

houses and it was associated with the negative outcome of language development. There are 

many programs such as social housing, housing assistance and accommodation supplement 

that are providing housing supports to keep pace with the demand in New Zealand (Johnson, 
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2018). Affordable housing is a possible option to reduce the household crowding, whereas an 

increase in family income or benefits for families in need is also a parallel option. However, a 

complete review of all current policies around housing and an approach that works for the long-

term fixes to the problems should be considered. 

 

Inability to keep warm, dampness and mould growth are related to the housing quality and it 

has a direct effect on health and development of children. The Housing New Zealand 

Corporation (HNZC) Healthy Housing programme has revealed that hospitalization rate was 

reduced in the children living in intervention households (improvement in insulation, 

ventilation, heating and crowding reduction) in Counties Manukau (Baker, Zhang, Keall, & 

Howden-Chapman, 2011; Jackson et al., 2011). Subsidy programme for insulating homes, 

leaky buildings and incentives for landlords to maintain their rental properties are the possible 

approaches for the future policy. 

 

5.5 Conclusion 

Our study is the first longitudinal study that revealed the importance of not only HLE but also 

HPE in expressive language development of two years old children. The result revealed 

complex and multifactorial relationships of HLE and HPE with the expressive language 

development in early childhood, a key period in which interventions can provide strong 

foundations for future development. This underscores the need for more efforts, future research 

and broader intervention programs, to facilitate the development of New Zealand children. 
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Appendix 1: Search terms used for systematic review and number of 

articles identified in each database 

Research question 1: What is the evidence of a longitudinal relationship between the HLE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

Embase 1. infant/ 

2. toddler/ 

3. preschool/ 

4. 1 or 2 or 3 

5. language development/ 

6. literacy/ 

7. lexicon/ 

8. word learning/ or speech perception/ 

9. vocabulary/ 

10. child language/ 

11. verbal learning/ 

12. language acquisition/ 

13. 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 

14. Literacy environment/ 

15. Parent child relation/ 

16. Mother child relation/ or parent infant play/ or father child 

relation/ 

17. Shared reading/ 

18. Learning environment/ 

19. Joint reading/ 

20. Verbal exposure/ 

21. Speech exposure/ 

22. Literacy practice/ 

23. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 

24. Longitudinal study/ or prospective/ or cohort/ 

25. 4 and 13 and 23 and 24 

 

1458 
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Research question 1: What is the evidence of a longitudinal relationship between the HLE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

ERIC su(infant* OR toddler* OR preschool*) AND su(“language 

development” OR literacy OR lexicon OR “word learning” OR 

vocabulary OR “child language” OR “verbal learning” OR 

“speech perception” OR language acquisition”) AND 

su(“literacy environment” OR “parent-child interaction” OR 

parent-infant play” OR “shared reading” OR “learning 

environment” OR “joint reading” OR “verbal exposure” OR 

“speech exposure” OR “literacy practice”) AND 

su(“longitudinal study” OR prospective OR cohort) 

12 
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Research question 1: What is the evidence of a longitudinal relationship between the HLE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

MEDLINE 1. infant/ 

2. toddler/ 

3. preschool/ or child/ 

4. 1 or 2 or 3 

5. language development/ 

6. literacy/ 

7. lexicon/ 

8. word learning/ or speech perception/ 

9. vocabulary/ 

10. child language/ 

11. verbal learning/ 

12. language acquisition/ 

13. 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 

14. Literacy environment/ 

15. Parent child relation/ 

16. Mother child relation/ or parent infant play/ or father child 

relation/ 

17. Shared reading/ 

18. Learning environment/ 

19. Joint reading/ 

20. Verbal exposure/ 

21. Speech exposure/ 

22. Literacy practice/ 

23. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 

24. Longitudinal study/ or prospective/ or cohort/ 

25. 4 and 13 and 23 and 24 

 

2190 
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Research question 1: What is the evidence of a longitudinal relationship between the HLE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

PsycINFO 1. infant/ 

2. toddler/ 

3. preschool/ 

4. 1 or 2 or 3 

5. language development/ 

6. literacy/ 

7. lexicon/ 

8. word learning/ or speech perception/ 

9. vocabulary/ 

10. child language/ 

11. verbal learning/ 

12. language acquisition/ 

13. 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 

14. Literacy environment/ 

15. Parent Child Communication/ or Parent child relation/ 

16. Mother child relation/ or parent infant play/ or father child 

relation/ 

17. Shared reading/ 

18. Learning environment/ 

19. Joint reading/ 

20. Verbal exposure/ 

21. Speech exposure/ or oral communication/ 

22. Literacy practice/ 

23. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 

24. Longitudinal study/ or prospective/ or cohort/ 

25. 4 and 13 and 23 and 24 

 

1024 
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Research question 1: What is the evidence of a longitudinal relationship between the HLE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

Scopus (infant* OR toddler* OR preschool*) AND (“language 

development” OR literacy OR lexicon OR “word learning” OR 

vocabulary OR “child language” OR “verbal learning” OR 

“speech perception” OR language acquisition”) AND (“literacy 

environment” OR “parent-child interaction OR “parent-infant 

play” OR “shared reading” OR “learning environment” OR 

“joint reading” OR “verbal exposure” OR “speech exposure” 

OR “literacy practice”) AND (“longitudinal study” OR 

prospective OR cohort) 

880 

 Total  4772 
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Research question 2: What is the evidence of a longitudinal relationship between the HPE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

Embase 1. infant/ 

2. toddler/ 

3. preschool/ 

4. 1 or 2 or 3 

5. language development/ 

6. literacy/ 

7. lexicon/ 

8. word learning/ or speech perception/ 

9. vocabulary/ 

10. child language/ 

11. verbal learning/ or language acquisition/ 

12. 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 

13. Physical environment/ 

14. Housing/ or housing condition/ 

15. Housing quality/ or Standard of housing/ or housing standard/ 

16. crowding/ 

17. heating/ 

18. condensation/ 

19. humidity/ or dampness/ 

20. mould/ or mildew/ 

21. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 

22. Longitudinal study/ or prospective/ or cohort/ 

23. 4 and 13 and 24 and 25 

6 
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Research question 2: What is the evidence of a longitudinal relationship between the HPE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

ERIC  

su(infant* OR toddler* OR preschool*) AND su(“language 

development” OR literacy OR lexicon OR “word learning” OR 

vocabulary OR “child language” OR “verbal learning” OR 

“speech perception” OR language acquisition”) AND 

su(“physical environment” OR housing OR “housing status” OR 

“housing condition” OR “housing quality” OR “standard of 

housing” OR “housing standard” AND su(“longitudinal study” 

OR prospective OR cohort) 

0 
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Research question 2: What is the evidence of a longitudinal relationship between the HPE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

MEDLINE 1. infant/ 

2. toddler/ or child 

3. preschool/ 

4. 1 or 2 or 3 

5. language development/ 

6. literacy/ 

7. lexicon/ 

8. word learning/ or speech perception/ 

9. vocabulary/ 

10. child language/ 

11. verbal learning/ or language acquisition/ 

12. 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 

13. Physical environment/ 

14. Housing/ or housing condition/ 

15. Housing quality/ or Standard of housing/ or housing standard/ 

16. crowding/ 

17. heating/ 

18. condensation/ 

19. humidity/ or dampness/ 

20. mould/ or mildew/ 

21. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 

22. Longitudinal study/ or prospective/ or cohort/ 

23. 4 and 13 and 24 and 25 

203 

 

  



 

93 

 

Research question 2: What is the evidence of a longitudinal relationship between the HPE 

and expressive language development of children under three years of age? 

Database Search terms Articles 

found 

PsycINFO 1. infant/ 

2. toddler/ or child 

3. preschool/ 

4. 1 or 2 or 3 

5. language development/ 

6. literacy/ 

7. lexicon/ 

8. word learning/ or speech perception/ 

9. vocabulary/ 

10. child language/ 

11. verbal learning/ or language acquisition/ 

12. 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 

13. Physical environment/ 

14. Housing/ or housing condition/ 

15. Housing quality/ or Standard of housing/ or housing standard/ 

16. crowding/ 

17. heating/ 

18. condensation/ 

19. humidity/ or dampness/ 

20. mould/ or mildew/ 

21. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 

22. Longitudinal study/ or prospective/ or cohort/ 

23. 4 and 13 and 24 and 25 

36 

 



 

94 

 

 

 

 

 

 

 

 

Research question 2: What is the evidence of a longitudinal relationship between the HPE 

and expressive language development of children under three years of age? 

Databases Search terms Articles 

found 

Scopus (“language development” OR literacy OR lexicon OR “word 

learning” OR vocabulary OR “child language” OR “verbal 

learning” OR “speech perception” OR language acquisition”) 

AND (“physical environment” OR housing OR “housing status” 

OR “housing condition” OR “housing quality” OR “standard of 

housing” OR “housing standard” OR crowding OR heating OR 

mould OR condensation OR dampness) AND (“longitudinal 

study” OR prospective OR cohort) AND (infant* OR toddler* 

OR preschool*) 

12 

 Total 257 
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Appendix 2: Articles not in English and articles with only abstract 

available  

Studies with full text available only in non-English 

 

 

 

 

 

 

 

 

 

  

No Name Title Population Region 

1. de Sousa Braz 

Aquino, 

Fabiola, & 

Ribeiro 

Salomao, N. M. 

The socio-communicative 

abilities of infants in the 

first year of life: A 

longitudinal study 

 

Six mother-infant 

dyads 
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Studies with only abstract available (no full text in any language) 

 

 

No Name Title Population Region 

1. de Moura, M. L. Imitative processes in the 

ontogenesis of language 

Two male 

Brazilian children 

Brazil 

2. Hart, B., & 

Risley, T. R.  

Meaningful differences in 

the everyday experience of 

young American children 

42 children America 

3. Ishizaki, R.  The analysis of mother and 

child speech in joint 

picture-book reading: The 

acquisition of interaction 

formats and individual 

differences 

Two children Japan 

4. Song L., 

TamisLemonda 

C.S., Yoshikawa 

H., 

KahanaKalman 

R., & Wu, I.  

Language experiences and 

vocabulary development in 

Dominican and Mexican 

infants across the first 2 

years 

 Dominican 

Republic 

5. Toyama, N.  Maternal speech in 

mother-toddler picture 

book reading 

Five children Japan 

6. Yoshimizu, C.  The development of 

symbolic play and its 

relation to language 

development and mother-

child communication in 

the third year child 

One child Japan 

7. Zhou, H. Young children’s intrinsic 

motivation for reading: 

Relationships with home 

literacy and children’s 

early reading level 

177 children Beijing 
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Appendix 3: Systematic Review’s Articles: Full text review 

 

Study 1 – (Forget-Dubois et al., 2009) 

Heading Findings Quality 

Title and 

Abstract 

 Present in a balanced and informative summary 

 Do not describe any sample size 

Moderate 

Introduction  High 

Background/ 

Rationale 

 Multidimensional construct to show the language as 

a mediator between home environment and school 

readiness 

 Presents the rationale in relation to previous studies 

 

Objectives  Separate section for objectives 

Methods  High 

Study design  Not particularly described  

Setting  Description of study locations and period of 

recruitment clearly 

 Description of follow-up and data collection 

Participants  No specific description of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Dichotomised the SES variable according to the 

social security level 

Data sources/ 

Measurement 

 Detailed description of sources and methods of 

selection participants 

Bias  Representative sample with 63.1% response rate 

 Confounders – gender, SES variables, ethnicity and 

parent language are controlled. 

  

Study size  Description of every stage of sample size from the 

recruitment to the study size for analyses 

  

Quantitative  

Variables 

 Description of categorization of variables. 

 Pattern of missing for variables are assessed and low 

SES is the common cause to drop out of the study. 
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Statistical 

methods 

 Reason of choosing one method over another in dealing 

with missing data. 

 Classical path model 

 Genetically informative model 

 Correlation  

 

Results  Moderate 

Participants  The number of participants with missing data for each 

variable of interest 

 The number of participants at baseline, each stage and 

the time of outcome measurement 

 

Descriptive 

data 

 Description of predictor, outcome, confounder variables 

and socio demographic characteristics 

Outcome data  Reports the outcome at a selected time point 

Main results  Unstandardized estimates of path coefficients with 

standard errors and their associated p values 

 Results tested by chi square fit index, root mean square 

error of approximation and comparative fit index, Sobel 

test, bias-corrected bootstrapped CI and PROCESS 

Other analyses  

Discussion  Moderate 

Key results   Genetic-environment etiology of the association between 

early language and school readiness are discussed 

 

Limitations  Undetected genotype-environment correlation  

 Small in magnitude of direct and indirect mediation 

effect due to the context of a longitudinal nature 

Interpretation  Cautious interpretation 

  Generalizable results 

Other 

information 

 High 

Funding  Description of funding source  
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Study 2 -(Karrass & Braungart-Rieker, 2005) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used term 

Moderate  

Introduction  Moderate 

Background/ 

Rationale 

 The mechanism of joint attention in shared reading 

as well as the impact of age of onset of shared 

reading on the language development 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate 

Study design  Not described  

Setting  Information for the period of recruitment is not 

provided 

 Description of follow-up and data collection 

Participants  Description of criteria for parents  

 No eligibility criteria for infants 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Data source is not clearly mentioned  

 Description of assessment 

Bias  Not representative sample 

 Confounder variables – full-term, ethnicity, maternal 

age, education, gender and SES, are controlled. 

Study size  No description of the steps to gain the final study 

size 

Quantitative  

variables 

 Comparison of completed and missing data 

 Dichotomization of exposure and outcome variables 

Statistical 

methods 

 Reasons of choosing one method over another in 

dealing with missing data 

 Correlation 

 Repeated measures of ANOVAs 

 Test of cumulative effects 

Results  Moderate  
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Participants  The number of participants at baseline, each stage 

and the time of outcome measurement 

 The number of participants with missing data for 

each variable of interest. 

 Difference between the demographic characteristics 

of excluded and included participants. 

 

Descriptive 

data 

 Descriptive statistics for socio demographic 

characteristics, predictor variables and confounder 

variables in detail. 

 Missing data in reading variable 

Outcome data  Use of different time points to measure the effects of 

exposure 

Main results  Description of unadjusted estimates, confounder 

adjusted estimates and their precision 

 Description of reason for choosing specific 

confounders 

Other analyses  

Discussion  Moderate 

Key results  Reason of sampling error that causes the differential 

findings of receptive and expressive language 

 Difference in parent child interaction in relation to 

gender difference 

 Informative investigation of frequency and duration 

of shared reading  

 

Limitations  Parent reports of shared reading leads to the social 

desirability 

Interpretation  Inclusion of both mothers’ and fathers’ shared 

reading activities 

Generalisability  Not generalizable to low socioeconomic status 

Other 

information 

 Moderate 

Funding  Description of funding  
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Study 3 - (Rijlaarsdam et al., 2013) 

Heading Findings Comments 

Title and 

Abstract 

 A well-organized, balanced and informative way 

 Description of commonly used term 

High  

Introduction  High  

Background/ 

Rationale 

 Importance of learning home environment and safe 

physical home environment 

 Limitation of former studies that fail to adjust the 

potential confounding such SES 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  High  

Study design  Description of study design  

Setting  Description of study locations and period of 

recruitment clearly 

 Description of follow-up and data collection 

Participants  No specific description of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

Data sources/ 

Measurement 

 Detailed description of data source and methods of 

assessment 

Bias  Representative sample with 69% response rate 

 Confounder variables – maternal age and education, 

maternal depression, ethnicity, gender and SES, are 

controlled.  

Study size  Source of sample taken and every stage of sample 

size from the recruitment to the study size for 

analyses 

Quantitative  

variables 

 Language variable are analysed as percentile to 

demonstrate the timing of language milestones and 

vocabulary delay 

 Dichotomised the SES variable according to the 

social security level 

Statistical 

methods 

 Bivariate correlations 

 Reflect and inverse transformations 

 Multiple regression 
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 Methods of dealing with missing data and multiple 

imputation is chosen for analysis 

 Data transformation for skewed data 

Results  High  

Participants  The number of participants at baseline, each stage 

 The number of participants with missing data for 

each variable of interest. 

 

Descriptive 

data 

 The descriptive statistics for socio demographic 

characteristics, predictor variables and confounder 

variables in detail. 

 Population for analyses differ in exposure and 

outcome 

Outcome data  Reports the outcome at a selected time point. 

Main results  Logistic regression analysis with OR and p values 

 OR with associated 95% CI values, ANOVA with p 

value 

 Description of unadjusted and adjusted estimates 

Other analyses  

Discussion  High 

Key results  Summary of results in relation to objectives  

Limitations  Home environment indicators due to exclusively 

observation context 

 The chance of reporting bias due to use of mothers’ 

report on child outcomes 

 Correlation of early and later environment 

 Genetic-environmental etiology of the association 

Interpretation  Cautious interpretation of the findings 

Generalisability  Generalizable 

Other 

information 

 High 

Funding  Description of funding source  
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Study 4 - (Farrant & Zubrick, 2012) 

 

Heading Findings Quality 

Title and 

Abstract 

 In a balanced and informative summary 

 Description of commonly used terms 

High  

Introduction  High  

Background/ 

Rationale 

 Bioecological approach to show the association 

between parent child reading and early vocabulary 

development 

 The views of social constructivist and bioecological 

theories to investigate the pivotal developmental role 

of proximal processes between individual and 

contextual characteristics 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  High  

Study design  Not particularly described  

Setting  Description of study locations and period of 

recruitment clearly 

 Description of follow-up and data collection 

Participants  No specific description of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided 

 Mean is used to analyse exposure and SES 

variables.. 

Data sources/ 

Measurement 

 Detailed description of sources and methods of 

assessment 

Bias  Representative sample with 74.1% response rate 

 Confounder control – SES, income, number of 

siblings, maternal age and education 

Study size  The source of sample taken and every stage of 

sample size from the recruitment to the study size for 

analyses. 

Quantitative  

variables 

 Comparison of completed and missing data 

 Description of scales of the variables 
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Statistical 

methods 

 Pattern of missing for variables are assessed and low 

SES is the common cause to drop out of the study 

 Correlation 

 Preacher and Hayes’ SPSS multiple mediator maro 

5000 bootstrap re-samples is used 

 Mediation analyses 

Results  High  

Participants  The number of participants at baseline, each stage, 

the time of outcome measurement and with missing 

data for each variable of interest 

 

Descriptive 

data 

 The difference between the demographic 

characteristics of excluded and included participants 

Outcome data  Language outcome measurement as part of the 

mediation analyses 

Main results 

 

  

 Regression analyses in the form of unstandardized b  

value, standard error, beta coefficient, p value and 

squared part of correlation 

 A separate analysis provides the bootstrapped point 

estimates, SE and bias corrected and accelerated 

95% CI 

Other analyses  

Discussion  High  

Key results  Summary of key results 

 Difference in parent child interaction in relation to 

gender difference 

 

Limitations  Relation between temperament and vocabulary, 

income and vocabulary 

 Use of maternal report 

 Presence of older siblings 

Interpretation  Cautious interpretation 

Generalisability  Generalizable result 

Other 

information 

 High  

Funding  Description of funding  
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Study 5 - (Swan, 2008) 

 

Heading Findings Quality 

Title and 

Abstract 

 In a balanced and informative summary 

 Description of commonly used terms 

Moderate 

Introduction  Moderate  

Background/ 

Rationale 

 Conceptual framework focusing on the perspectives 

of social-ecological and bioecological theories of 

human development 

 With constructivist and interactionist theories, 

emergent literacy is demonstrated as a process of 

learning in which the child is situated as an agent in 

the environment  

 Adults act as fine tuners in their interactions with 

small children in non-didactic contexts 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Not clearly described  

Setting  Description of study locations and period of 

recruitment 

 Description of follow-up and data collection 

Participants  Description of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

Data sources/ 

Measurement 

 Detailed description of sources and methods of 

selection participants  

 Due to limitation of the data, the study focus on the 

effect of the home environment at 9 months, 24 

months and preschool instead of bidirectional 

relationships between people or environments. 

Bias  Representative sample with 66.9% response rate 

 Confounding is controlled by stratification, use of 

sample weights, multivariate analysis, sensitivity 

analysis 

 Check for correlation 

 Confounder control – SES, parent age and education, 

race/ethnicity 
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Study size  Does not report the exact number due to restricted 

access to dataset, describe only effective sample size 

 Brief description of the steps to gain the final sample 

size 

Quantitative  

variables 

 Variables are described how and why they are 

handled. 

Statistical 

methods 

 Stratification, use of sample weights, multivariate 

analysis and sensitivity analysis 

 Reasons of choosing one method over another in 

dealing with missing data 

 Multiple imputation for missing data 

 Data transformation for skewed data 

Results  Moderate  

Participants  Description of only effective sample size  

Descriptive 

data 

 Present the descriptive statistics for socio 

demographic characteristics, predictor variables and 

confounder variables in detail 

Outcome data  Language assessment at two years is taken for 

outcome for the question; 

Main results  Full model and final model results are provided with 

coefficients, standard error and p value  

 Fixed and random effects are also estimated to 

measure variability 

Other analyses  

Discussion  Moderate  

Key results  The first unified construct to address the complexity 

of the construct across multiple ages 

 

Limitations  Despite the extensive breadth, data is not complete 

enough to provide the comprehensive answer 

Interpretation  Overall interpretation 

Generalisability  Generalizable result 

Other 

information 

 Moderate  

Funding  No description about funding  
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Study 6 - (Tamis‐LeMonda et al., 2001) 

Heading Findings Quality 

Title and 

Abstract 

 In a balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Social-interactive bases and intersubjectivity to 

explain maternal responsiveness and children’s 

achievement of language milestones 

 Role of joint attention and specific dimensions of 

maternal responsiveness at specific periods in 

development 

 Rationale for using Events-History approach 

 Multidimensional nature of maternal responses 

according to the contents, target behaviours and the 

outcomes in children 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Not particularly described   

Setting  Information for the period of recruitment and the 

location of the study are not provided. 

Participants  No information about source and selection of 

participants 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 No information of source and selection of 

participants 

Bias  Videotaped interactions are coded properly to gain 

reliability 

 Common confounder variables – birth order, term, 

developmental delay, language at home, maternal 

age, education, gender and socioeconomic status, are 

controlled. 

 Correlation among variables is not checked. 

Study size  No description of steps to gain the final sample size 

 Not representative sample 

Quantitative   Test interaction of gender 



 

108 

 

 

 

 

 

 

  

variables  Child activities and maternal responses are 

categorized. 

 Language outcome is calculated according to 

milestone 

Statistical 

methods 

 Events-History approach is used to demonstrate the 

timing of language development 

 Hazard function, survivor function 

Results  Moderate  

Participants  Mention only effective sample size  

Descriptive 

data 

 Exposure, outcome variables and brief description of 

socio demographic variables 

Outcome data  Outcomes are measured at different time points 

Main results  Baseline Hazard and Chi-squared values confirmed 

by p values  

Other analyses  

Discussion  Moderate  

Key results  Summary of key results  

Limitations  Limitation of longitudinal span and narrow 

developmental window 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable to low socioeconomic status 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 7 - (Bernier et al., 2017) 

 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Importance of association between early mind-

mindedness and later school readiness and the 

mediation of child language and effortful control on 

the link 

 Sequential mediated pathway demonstrated by 

previous theory and empirical research 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  High  

Study design  Description of study design  

Setting  Information for the period of recruitment is not 

provided. 

 Description of study location 

Participants  Description of eligibility criteria 

 Description of methods of selection 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Description of data source and methods of 

assessment of variables 

Bias  Use of random sampling method 

 Videotaped interactions are coded properly to 

establish the reliability 

 Confounder variables – full-term, developmental 

delay, parents’ age and education, ethnicity, gender 

and socioeconomic status are controlled. 

 Multiple imputation to deal with missing data 

Study size  No description of steps to gain the final sample size 

Quantitative  

variables 

 Description of categorization of variables 
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Statistical 

methods 

 Zero-order correlation 

 Ordinary least square regression 

 Boot-strapping procedure 

 Post hoc test 

 Serial multiple mediation model 

Results  Moderate 

Participants  The number of participants at baseline, each stage 

and the time of outcome measurement 

 

Descriptive 

data 

 Detail description of exposure, outcome variables 

and socio-demographic variables 

Outcome data  Language outcome measurement as part of the 

mediation analyses 

Main results  Description of only final model 

 Model fit is proved by chi-square, p value and other 

relevant analysis 

 Confounder adjusted estimates 

 Language multiplier test 

Other analyses  

Discussion  Moderate  

Key results  Small in magnitude of direct and indirect mediation 

effect due to the context of a longitudinal nature 

 

Limitations  A panel design is suggested to overcome the 

limitation of experimental nature of the design 

 Lack of control for richness of maternal verbosity 

Interpretation  Cautious interpretation 

Generalisability  Randomly generated sample and generalizable 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 8 - (Masur et al., 2005) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Maternal responsiveness in relation to behaviour and 

verbal aspects 

 The role of maternal directiveness in children’s 

language development 

 Process of variable selection 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Description of study design  

Setting  Information for the period of recruitment is not 

provided. 

Participants  Use of eligibility criteria for health status of infants 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Not clear description of methods of selection 

 Description of location 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Only control earlier lexical level and maternal 

utterance frequencies  

 Confounder control – gender, home language, 

ethnicity, health status and developmental delay 

Study size  No description of the steps to gain the final sample 

size 

Quantitative  

variables 

 Check correlation of language related variables 

 Description of utterance boundaries 

 Description of scoring of variables 

Statistical  Diagnostic statistics for multicollinerity 

 Partial correlation 

 Hierarchical regression 
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Methods 

Results  Moderate  

Participants  Only the number of participants who decline to 

continue are described. 

 

Descriptive 

data 

 Mean, standard devieation and range are used as 

descriptive statistics. 

 Description of exposure, outcome and demographic 

variables 

Outcome data  Different time points to measure the outcome. 

Main results  R squared, final equation F with respective p value 

and the adjusted R square 

 All three final equations are confirmed by beta 

coefficients with respective p values 

Other analyses  

Discussion  Moderate  

Key results  The results of children’s vocabularies in maternal 

reports and observational measures produce 

similarity 

 

Limitations  Use of parent reports lead to social desirablility 

  

Interpretation  Children’s observed vocabulary production is found 

to be limited to give significant findings during the 

period from 0;10 to 1;1 

Generalisability  Not generalizable 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 9 - (Tamis-Lemonda et al., 1998) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 The child’s notable developments of key language 

abilities during the first two years.  

 The contribution of maternal responsiveness to 

children’s early first words such as imitations 

 Rationale for using Events-History approach 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Not particularly described  

Setting  Information for the period of recruitment is not 

provided 

 Description of location 

Participants  Use of eligibility criteria for health status of infants 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Language variable are analysed as percentile to 

demonstrate the timing of language milestones and 

vocabulary delay. 

 Mean of the exposure is used for analysis. 

Data sources/ 

Measurement 

 Not clear description of data sources and the 

methods of selection 

Bias  Not representative 

 Videotaped interactions are coded properly to 

establish the reliability 

 Confounder control – birth order, term, 

developmental delay, home language, parents’ age 

and education, gender and SES variables are 

controlled. 

 Check correlation of language related variables 

Study size  Description of only effective sample size 

Quantitative   Calculation of language measures in relation to age 

in days 
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variables  Categorization of modified maternal responsiveness 

Statistical 

methods 

 Intercorrelation/ correlation 

 Hierarchical chi-square analysis 

 Events-History approach to demonstrate the timing 

of language development 

Results  Moderate  

Participants  Use of eligibility criteria 

 Description of methods and selection of participants 

 

Descriptive 

data 

 Exposure, outcome variables and socio demographic 

variables are presented. 

Outcome data  Outcome events are measured at different time 

points. 

Main results  Baseline hazard functions and the Chi-squared 

values for fitted models with confirmation of p 

values 

Other analyses  

Discussion  Moderate 

Key results  Summary of key findings  

Limitations  Reporting bias due to the use of mothers’ report on 

child outcomes 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable to low socioeconomic status 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 10 - (Hampson & Nelson, 1993) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 The different perspectives of maternal language 

across contexts in the child’s process of language 

acquisition according to the ‘motherese hypothesis’ 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  No description of study design  

Setting  Information for the period of recruitment and the 

location of the study are not provided. 

Participants  Use of eligibility criteria and cut-off point for earlier 

and late talkers 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Not clear description of the data sources 

 Description of assessment 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Control of confounders – SES, full term, uneventful 

prenatal and perinatal histories, gender, birth order  

Study size  No description of the steps to gain the final sample 

size 

Quantitative  

variables 

 Categorization of exposure and outcome 

Statistical 

methods 

 Correlation 

 T-test 

 Point-biserial correlation is used to assess the 

relationship 

Results  Moderate  
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Participants  Number of participants who decline to continue are 

described. 

 

Descriptive 

data 

 Exposure, outcome variables and socio demographic 

variables are presented. 

Outcome data  Use of different time points to measure the outcome 

Main results  Do not control for confounders. 

 Concurrent and predictive correlations between 

mothers and toddlers 

 T-test comparisons with associated p-values for 

maternal functions and reference 

Other analyses  

Discussion  Moderate  

Key results  Use of largest sample size 

 Summary of key results 

 

Limitations  Inability to control the pre-existing difference 

between mothers of earlier and later talkers 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable to low socioeconomic status 

Other 

information 

 Moderate  

Funding  Description of funding  



 

117 

 

Study 11 - (Paavola-Ruotsalainen et al., 2017) 

Heading Findings Quality 

Title and 

Abstract 

 A balance and informative summary 

 No sample size description in the abstract 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Importance of maternal responsiveness in sharing 

and maintaining joint attention 

 The aspects of directive interactive style such as 

supportive directives and intrusive directives 

 The reason of assessing maternal interactive style at 

age 2;0, an important transition point from the 

prelinguistic to linguistic developmental stage 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Description of study design  

Setting  Information for the period of recruitment is not 

provided. 

 Description of location 

Participants  Use of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Not clear description of the methods of selection 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Confounder control – gender, SES, birth order, home 

language, health status, full term, maternal age and 

education variables are controlled. 

 Check correlation of language related variables 

Study size  Description of only effective sample size 

Quantitative  

variables 

 Categorization of maternal utterance 
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Statistical 

methods 

 Dependent t test 

 Student t-test 

 Pearson product-moment correlations 

 Partial correlations 

Results  Moderate  

Participants  Mention only effective sample size  

Descriptive 

data 

 Exposure variables and socio demographic variables 

are presented. 

Outcome data  Outcome is measured at different time points. 

Main results  The r values with respective p values, controlling for 

the total number and frequencies of utterances 

 The results of dependent t-test for possible changes 

between two time-points in relation to p values and 

confidence interval values 

Other analyses  

Discussion  

Key results  Summary of key results 

Limitations  Limited availability of assessments in Finish 

 Small sample size 

 Limitation of longitudinal span to capture the onset 

of word production 

Interpretation  Use of Bonferroni correction and potential to mask 

true significant findings 

Generalisability  Not generalizable 

Other 

information 

 Moderate  

Funding  No description about funding  
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Study 12 - (Nicely et al., 1999) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 The term “affect attunement” which occurs between 

infants’ expression of affect and maternal attuned 

response in relation to language acquisition 

 Maternal matching and non-matching responses with 

regards to expression of affect by infant 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate 

Study design  No description of study design  

Setting  Information for the period of recruitment is not 

described. 

Participants  No eligibility criteria is described. 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 No information of source and selection of 

participants 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Control for confounder – SES and maternal 

education 

 Fail to check correlation among variables 

Study size  Description of the source of sample taken and every 

stage of sample size from the recruitment to the 

study size for analysis 

Quantitative  

variables 

 Data transformation for skewed data 

 Categorization of exposure and outcome variables 

Statistical 

methods 

 Regression  
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Results  Moderate  

Participants  The number of participants at baseline, each stage 

and the time of outcome measurement 

 

Descriptive 

data 

 Detail description of exposure, outcome and 

sociodemographic variables 

Outcome data  Outcome is measured at different time points. 

Main results  Do not control for confounders. 

 Overall significance of the regression model is tested 

by F statistics 

 Significance of the betas is tested by t-values  

Other analyses  

Discussion  Moderate  

Key results  Summary of key findings  

Limitations  Use of maternal reports 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 13 - (McGillion et al., 2013) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 No sample size description in the abstracts 

Moderate 

Introduction  Moderate  

Background/ 

Rationale 

 The basic mechanism of verbal responsiveness, 

namely semantic and temporal contingency, to 

predict language development outcome 

 The gap in theoretical assumption of responsiveness 

and internal structure of the responsiveness 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Brief description of study design  

Setting  Information for the period of recruitment is not 

provided. 

 Description of the location of the study 

Participants  Use of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Description of data source and method of assessment 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Confounder control – full term, developmental 

delay, birth order, home language, parental 

education, gender and socioeconomic status 

variables are controlled. 

 Test with different control measures 

Study size  The source of sample taken and every stage of 

sample size from the recruitment to the study size for 

analysis 

Quantitative  

variables 

 Categorization of exposure and outcome variables 
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Statistical 

methods 

 Correlation  

 Regression  

Results  Moderate  

Participants  Description of only effective sample size  

Descriptive 

data 

 Detailed description of exposure, outcome and 

sociodemographic variables 

Outcome data  Outcome is measured at different time points. 

Main results  Description of results of regression model (R square, 

F statistics) with p value. 

Other analyses  

Discussion  Moderate  

Key results  Summary of key results  

Limitations  The inconsistent finding of semantic responsiveness 

in prediction of vocabulary 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 14 - (Masur & Olson, 2008) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 No sample size description in the abstract 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 The relation between children’s matching behaviour 

and rates of vocabulary acquisition 

 The natural interaction between maternal response 

such as praise and child’s imitation to reveal the 

coherent theory of mind 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Not particularly described  

Setting  Information for the period of recruitment and the 

location of the study are not provided. 

Participants  Use of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 No clear description of data source and methods of 

selection 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Confounder control – gender, home language, 

ethnicity, health status and developmental delay 

 Check correlation of language related variables 

Study size  Description of only effective sample size 

Quantitative  

variables 

 Categorization of variables and combination of 

variables 

Statistical 

methods 

 Repeated measures of ANOVA 

 Mauchly’s test of sphericity 

 F test adjusted by the Greenhouse-Geisser epsilon 

 Bonferroni corrections 
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Results  Moderate  

Participants  The number of participants who decline to continue, 

are described. 

1.  

 

Descriptive 

data 

 Only predictor and outcome variables are described. 

Outcome data  Outcome is reported at one time point only. 

Main results  The results of ANOVA and correlation with 

respective p value  

 Difference in results between two categories are 

tested by McNemar Test and Fisher’s Exact 

Probability test and described with p-value, 2-tailed. 

Other analyses  

Discussion 2.  Moderate  

Key results  Summary of key results  

Limitations  Difference between natural interaction and 

experimental settings 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 15 - (Mendelsohn et al., 2010) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Description of impact of media verbal interactions 

on child language development while there is limited 

study of potential for synergy and adverse impacts of 

non-educational media exposure 

 Highlights substantial public health issue 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  High   

Study design  Description of study design  

Setting  Description of study locations and period of 

recruitment clearly 

Participants  Description of eligibility criteria  

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Detailed description of sources and methods of 

selection participants 

Bias  Not representative sample 

 Confounder control – SES and maternal depression 

 Multicollinerity is not checked. 

Study size  Description of the steps to reach the sample size for 

analysis 

Quantitative  

variables 

 Description of calculation of variables 

Statistical 

methods 

 Hierarchical multiple regression model 

 Use of Steiger’s Z-test for correlated samples 

 Independent samples t-test 

Results  High  

Participants  the number of participants at baseline, each stage 

and the time of outcome measurement 
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Descriptive 

data 

 socio demographic characteristics, predictor 

variables and confounder variables in detail 

Outcome data  outcome at one time point only 

Main results  three regression models by controlling confounders 

in the last two 

 R squares with beta coefficient, associated standard 

errors and p value 

Other analyses  

Discussion  Moderate  

Key results  Summary of key results  

Limitations  Social desirability bias due to recall diaries 

 Failure to capture the qualitative aspects in single 

question 

 Limitation of observational setting 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable 

Other 

information 

 High  

Funding  Description of funding  



 

127 

 

Study 16 - (Tamis‐LeMonda et al., 1996) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 No sample size description in the abstracts 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 A multidimensional approach to explain the 

language-play associations according to the 

cognitive model of early language development 

 Maternal contributions to toddlers’ language and 

play across the second year by differentiating 

maternal language stimulation from maternal play 

stimulation 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  No description of study design  

Setting  Information for the period of recruitment is not 

provided.  

 Location is described 

Participants  Use of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 No clear description of data source and methods of 

selection 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

provide reliability 

 Control of confounders – gender, term, birth defects, 

developmental delay and SES 

 No correlation testing among variables 

Study size  Description of only effective sample size 

Quantitative  

variables 

 Description of categorization of variables 

Statistical  Multiple regression 
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Methods 

Results  Moderate  

Participants  Not detail description of number of participants at 

each stage 

 

Descriptive 

data 

 Exposure and socio demographic variables are 

presented. 

Outcome data  Outcome is measured at different time points 

Main results  Significance of the regression model is tested by F 

statistics and significance of the betas is tested by t-

values 

Other analyses  

Discussion  Moderate  

Key results  Summary of key results  

Limitations  No limitation is discussed. 

Interpretation  Cautious interpretation  

Generalisability  Not generalizable to low socio economic status 

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 17 - (Tamis-LeMonda & Bornstein, 1994) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Language-play association in relation to cognitive 

model 

 Use of multidimentional approach 

 Exploration of the differentiated nature of language-

play association 

 Maternal contribution to toddlers’ language and play 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Study design is not described  

Setting  Information for the period of recruitment is not 

provided. 

 Location is described. 

Participants  No eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 No clear description of data sources and methods of 

selection 

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Control of confounders – gender, maternal age, SES, 

maternal education 

Study size  Steps to gain the final sample size are not 

mentioned. 

Quantitative  

variables 

 Categorization of exposure and outcome variables 

are described 

Statistical  Data transformation for skewed data 

 Zero order correlation 

 Partial correlation 
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Methods 

Results  Moderate  

Participants  Only effective sample size  

Descriptive 

data 

 Exposure, outcome and socio demographic variables 

are presented. 

Outcome data  Outcome is measured at different time points. 

Main results  Concurrent and predictive correlations between 

mothers and toddlers with respective p values 

Other analyses  

Discussion  Moderate  

Key results  Summary of key results  

Limitations  The relations found in the study is very specific to 

the selected measures. 

Interpretation  Cautious interpretation 

Generalisability  Not generalizable  

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 18 - (Che et al., 2016) 

 

Heading Findings Quality 

Title and 

Abstract 

 No abstract  Low  

Introduction  Moderate  

Background/ 

Rationale 

 The role-reversal imitation called “imitation 

machines” to describe the role of tendency to overlap 

in the context of parent-child dialogue 

 

Objectives  Description of proposed hypothesis and objectives 

Methods   

Study design  Study design is not described.   

Setting  Information for the period of recruitment is not 

provided. 

 Location is not mentioned. 

 

Participants  Use of eligibility criteria  

Variables  Variables are described by means of the use of 

automatic program 

 Mean of the exposure is used for analysis 

 

Data sources/ 

Measurement 

 Description of data source  

 Not clear description of assessment 

 

Bias  Representative sample, equal proportion of girls and 

boys 

 Child MLU and maternal tokens are controlled in 

study one 

 Confounder control – home language, birth defects, 

developmental delay, gender, SES 

 Correlation is checked 

 

Study size  Description of the steps to gain the final sample size  

Quantitative  

variables 

 Not clearly described  

Statistical 

methods 

 Correlation 

 Regression 
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Results  Moderate  

Participants  Only effective sample size  

Descriptive 

data 

 Exposure variables and brief description of socio 

demographic variables are presented 

Outcome data  Outcome is reported at one time point only. 

Main results  R squared value by means of model F and language 

outcomes are analysed for each age to test 

correlation  

 t values with respective p value for statistical 

significance 

Other analyses  

Discussion  

Key results  summary of key results 

Limitations  Automatized coding program fails to detect different 

aims of repetition in children’s speech production 

Interpretation  Cautious interpretation 

Generalisability  Generalizable 

Other 

information 

 Moderate  

Funding  No description of funding  
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Study 19 - (Rohlfing & Nomikou, 2014) 

 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 No description of sample size in the abstract 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 An important role of mother’s responsive synchrony 

in early interactions in child’s language acquisition 

with few evidences 

 Possible link between the synchrony and responsive 

behaviour, namely semantically and temporally 

contingent responses, for infants’ language skills 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Not particularly described  

Setting  Information for the period of recruitment is not 

provided. 

Participants  Use of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 No clear description of methods of selection  

Bias  Not representative sample 

 Videotaped interactions are coded properly to 

establish the reliability 

 Control for confounders – gender, birth order, birth 

defects, maternal age and education, home language 

Study size  No description of the steps to gain the final sample 

size 

Quantitative  

variables 

 Categorization of exposure variables 

Statistical 

methods 

 Correlation 

 Multiple regression analyses 
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Results  Moderate  

Participants  Only effective sample size  

Descriptive 

data 

 Exposure variables and brief description of socio 

demographic variables 

Outcome data  Outcome measure at 24 months 

Main results  No confounder adjusted estimates with confirmation 

of p values 

Other analyses  

Discussion  Moderate  

Key results  Summary of key results  

Limitations  Observational nature of the longitudinal study limits 

the control for the precise effects of the two 

variables. 

Interpretation  Cautious interpretation  

Generalisability  Not generalizable  

Other 

information 

 Moderate  

Funding  Description of funding  
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Study 20 - (Laranjo & Bernier, 2013) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Maternal discourse during mother-child interactions 

called mind-mindedness 

 The relation between mothers’ different levels 

verbosity and SES in relation to children’s 

expressive language development 

 

Objectives Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Not particularly described  

Setting  Information for the period of recruitment is not 

provided. 

 Description of location 

Participants  Use of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

 Mean of the exposure is used for analysis 

Data sources/ 

Measurement 

 Description of data source and detail of assessments 

Bias  Random sampling method 

 Videotaped interactions are coded properly to 

establish the reliability 

 Confounder control – gender, maternal age and 

education, SES, full term, developmental delay, 

disability, home language 

Study size  No description of the steps to gain the final sample 

size 

Quantitative  

variables 

 Categorization of variables 

 Use of standardised scores 

Statistical 

methods 

 Correlation 

 Multiple regression analyses 
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Results  Moderate  

Participants  Only effective sample size  

Descriptive 

data 

 Description of exposure, outcome and 

sociodemographic variables 

Outcome data  Outcome is reported at one time point. 

Main results  Total and unique variance with respective beta 

coefficient and p value 

 Confounder adjusted estimates 

Other analyses  

Discussion  Moderate  

Key results  Summary of key results  

Limitations  Maternal reports of child language 

 Fail to include general cognitive ability in the 

analysis 

Interpretation  Cautious interpretation 

Generalisability  Generalizable 

Other 

information 

 Moderate  

Funding  description of funding source  
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Study 21 - (Head-Reeves, 2010) 

Heading Findings Quality 

Title and 

Abstract 

 A balanced and informative summary 

 Description of commonly used terms 

Moderate  

Introduction  Moderate  

Background/ 

Rationale 

 Involvement of the co-resident African American 

fathers in children’s lives in relation to family 

systems and ecological theories of development 

 Limitation of literature to include both mothering 

and fathering simultaneously in models of fathers’ 

contribution 

 

Objectives  Description of proposed hypothesis and objectives 

Methods  Moderate  

Study design  Not particularly described  

Setting  Description of study locations and period of 

recruitment 

 Description of follow-up and data collection 

Participants  Description of eligibility criteria 

Variables  Exposure and outcome variables are clearly defined, 

data source, reference and details of assessment are 

provided. 

Data sources/ 

Measurement 

 Detailed description of sources and methods of 

participants selection 

Bias  Representative sample with 64% response rate 

 Confounding is controlled by use of sampling 

weights, strata, cluster variables, multivariate 

analysis and sensitivity analysis 

 Confounder control – race/ethnicity, parents’ 

education, employment, occupational prestige and 

SES 

Study size  Brief description of the steps to gain the final sample 

size 

Quantitative  

variables 

 Variables are described how and why they are 

handled. 

Statistical  Structural equation modelling (SEM) 
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methods  Weighted Least Squares Means and Variance 

Adjusted (WLSMV) estimation 

 Chi-square test statistic, Root Mean Square Error of 

Approximation (RMSEA) and Comparative Fit 

Index (CFI) 

Results  Moderate 

Participants  Description of only effective sample size  

Descriptive 

data 

 Predictor, outcome variables and sociodemographic 

variables are presented in detail 

Outcome data  Outcome is reported at one time point 

Main results  Model fit is evaluated by chi-square test, RMSEA 

and CFI 

 The results are confirmed by p values. 

Other analyses  

Discussion  Moderate  

Key results  Strength is partial measurement and substantive 

interpretation of these findings 

 The choice of absolute difference rather than 

effective size is explained by presenting the data 

collected in a complex survey design. 

 

Limitations  No description of confidence interval 

 Data is not complete enough to provide the 

comprehensive answer 

 Self-report questionnaire in survey format limits the 

examination of the quality of paternal involvement 

Interpretation  Cautious interpretation 

Generalisability  Generalizable results 

Other 

information 

 Moderate  

Funding  No description of funding   
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Appendix 4: Poster presentation at HealtheX conference and School of Population Research Showcase 
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