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What’s known on this subject? 
Higher-quality childcare during early childhood may have an important role in supporting 
low-income children’s school readiness but specific evidence is mixed.   
 
What this study adds?  
Higher-quality childcare, in terms of relationships with carers, was more strongly associated 
with better receptive vocabulary and fewer behavioural difficulties, among children from 
lower-income than higher-income families.  Higher-quality relationships in childcare matters 
more for children from lower than higher-income backgrounds.   
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Abstract 
 
Objective: To examine whether higher-quality childcare was associated with better 
developmental outcomes at school entry for children from lower than higher-income families. 
 
Methods: The sample from the Longitudinal Study of Australian Children included children 
attending childcare from 2-3 years (n=980-1187, depending on outcome).  Childcare quality 
was measured using carers assessment of their relationship with the child.  Children’s 
receptive vocabulary was directly assessed in the child’s home, and behavioural difficulties 
were measured by questionnaire, by parents and teachers at 4-5 years.  We measured absolute 
and relative quality-related inequalities, and investigated multiplicative and additive income-
related effect measure modification of the quality of carer-child relationship on receptive 
vocabulary and behavioural difficulties at 4-5 years. 
 
Results:  Negligible inequalities in developmental outcomes between lower and higher-
income groups were seen for children experiencing higher-quality relationships in childcare. 
After extensive adjustment for confounding, there was evidence for statistically significant 
multiplicative effect measure modification.  Compared with children who experienced 
higher-quality relationships and higher-income, children with higher-quality relationships and 
lower-income had negligible risk of poorer receptive vocabulary (RR=1.05(95% CI: 0.86, 
1.27), no increased risk of teacher-reported behavioural difficulties (RR=0.99(0.61, 1.57) and 
a slightly higher increased risk of parent-reported (RR=1.20(0.79, 1.84) behavioural 
difficulties. 
 
Conclusion:  The effects of higher-quality childcare, in terms of quality relationships with 
carers, on children’s cognitive and behavioural development at school entry were greater 
among children from lower-income families. Higher-quality relationships in formal childcare 
may be especially important in closing developmental gaps for children from lower-income 
families. 
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INTRODUCTION  

Family income experienced before age five is strongly associated with children’s cognitive 

ability, behaviour and school readiness,1 such that children from lower-income families are 

more likely to start school with poorer cognitive skills and more socio-emotional problems 

than their more affluent peers.2, 3 

Access to high-quality childcare may have an important role in promoting the development of 

young children and supporting children’s school readiness.4, 5  Childcare exposes children to 

educational resources and may help them learn skills and behaviours they require in school.   

Childcare quality is a multidimensional construct characterised by domains including the 

quality of the relationship between the carer and child, availability of age-appropriate 

activities and the level of education of carers.6, 7 Higher-quality childcare is positively 

associated with children’s cognitive and socio-emotional skills at school entry.8, 9 Higher-

quality childcare may be particularly beneficial for lower-income children who may be more 

likely to experience less cognitively stimulating home environments and caregiving than 

children from higher-income families.10 However, the evidence is mixed as to whether 

higher-quality childcare is more important for children from lower-income backgrounds.6, 11-

13 

Equitable access to high-quality childcare is an important policy issue for many countries 

because it is central to issues around workforce participation, especially for women, and 

promoting optimal child development. An associated policy issue is reducing disparities 

between the most and least advantaged socioeconomic groups.14  In the USA, most public 

resources for childcare are targeted to children from low-income families.15  In contrast, the 

Australian government assists with the costs of childcare for most families with no additional 

targeted support for low-income children.16  In Australia childcare centres and family day 

care services operate under a national quality improvement and accreditation system funded 
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by the federal government to promote high-quality care.17  Despite these policy 

commitments, children from low-income families remain more likely to experience poorer 

quality care than those from high-income families18, yet it is they who are believed to gain 

the most.5  In the present study, our apriori hypothesis was that three domains (higher-quality 

relationships, activities and carer characteristics) of childcare quality would be associated 

with children’s development.  However, from our previous research we observed that only 

one domain (the quality of carer-child relationships) was associated with children’s 

development.7 It is for this reason, the purpose of this study was to examine whether higher 

quality childcare in terms of the carer-child relationship on children’s receptive vocabulary 

and behavioural difficulties at school entry differed by income group i.e., whether higher-

quality relationships between carer and child was more strongly associated with better 

outcomes for children from lower than higher-income families. 

METHODS 

Study Design  

Data from the infant cohort of the Longitudinal Study of Australian Children (LSAC) was 

used in the present study.  Sampling design, recruitment and data collection for LSAC have 

been reported elsewhere.19  Briefly, LSAC used a two-stage cluster sampling design.  First, 

Australian postcodes were randomly sampled within strata for state/territory and urban/rural 

status to ensure that the sample was nationally representative.  Second, children born March 

2003-February 2004 within each postcode were randomly selected using Australia’s national 

Medicare database in which >90% of infants are enrolled.  This method identified 8921 

infants who were eligible to participate.  Of these, 5107 infants were recruited into the study 

(response rate 57.2%). Our analyses use the first three waves of data when children were 0-1 

(n=5107), 2-3(n=4606) and 4-5 years (n=4386).  The study was approved by the Australian 

Institute of Family Studies Ethics Committee. 
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Sample 

For the present study, the sample included children aged 2-3 years attending formal childcare.  

Formal childcare refers to regulated, paid care away from the child’s home and included care 

in a childcare centre or family day care.  At the face-to-face interview, the primary caregiver 

identified whether in the past month the study child was ‘looked after at regular times during 

the week by anyone other than the parent living in the home’.  If the child spent eight or more 

hours/week in childcare, a questionnaire was posted to the main childcare provider to capture 

information about the childcare environment.  There were 1859 (40% of the wave 2 sample) 

children in childcare for at least eight hours/week and whose primary caregiver consented for 

a questionnaire to be posted.  This proportion is similar to national reports which show 54% 

of 2-3 year olds attending formal childcare.20  A total of 1282 questionnaires were returned 

(69% response rate). 

Measures 

Childcare quality 

The quality of the carer-child relationship was derived using factor analysis from childcare 

provider questionnaire data.9  The quality of the carer-child relationship measured the 

perceived degree to which a childcare provider experienced affection, warmth and open 

communication with the child.  The domain score for the quality of the carer-child 

relationship ranged from 8-16 where a higher score reflected higher-quality childcare.  The 

carer-child relationship score was left skewed (mean score=14.9; median=16; interquartile 

range=15-16) with 55% of all participants achieving the maximum score of 16.  Both 

continuous and dichotomized scores were examined in the analyses.  Children were classified 

as receiving higher-quality if they scored a 1(=“low rating”) on less than three (out of eight) 

indicators, else were classified as receiving lower-quality.  Further information concerning 

the measurement of relationship quality is provided in Supplemental Table 1. 
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Socioeconomic Position 

In this study, annual household income was used as the indicator of socioeconomic position 

because it is the most relevant indicator for the ability to pay for higher-quality childcare.  

The income distribution was categorized as ≤$41 599/year (<799/week=lower-income) and 

≥$41,600/year (≥$799/week=higher-income).  We chose these cutpoints as they were similar 

to national household income data, where the bottom 20% of Australians received less than 

$769/week, 40% received between $770–$1362/week, and 40% received over $1363/week.21 

Developmental Outcomes 

Children’s receptive vocabulary at 4-5 years was directly assessed in the child’s home using 

the Peabody Picture Vocabulary Test III (PPVT)–LSAC Australian Short Form.22  For 

estimating the risk of poorer development, we used the continuous PPVT score to construct a 

binary variable, with a score below the median used to define lower receptive vocabulary.  

While this dichotomization is arbitrary, we based this decision on the density of the PPVT 

score that showed a mixture of distributions.  Dichotomizing the PPVT score at the median 

was considered to provide a meaningful representation of the variable (Supplemental Figure 

1). 

Children’s behavioural difficulties at 4-5 years were assessed by using the Strengths and 

Difficulties Questionnaire (SDQ), which was completed by primary caregivers and teachers.   

Informants used a three-point Likert scale to specify how 25 items for five sub-scales, 

prosocial, hyperactivity, emotional symptoms, conduct problems and peer problems of five 

items apply to the child.23  A total difficulties score was created by summing the scores from 

all the scales except the prosocial scale as it measures positive behaviour.  Recommended 

cutpoints were used to identify children scoring in the “normal” “borderline” and “abnormal” 

range.23  We derived a binary variable based on the raw scores, with borderline and abnormal 

cutoff scores used to define behavioural difficulties. 
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Confounders 

Confounding factors were identified apriori using a directed acyclic graph24 as being 

associated with childcare quality and children’s development.  Covariates were measured at 

baseline (0-1 years) with the exception of variables representing the home environment that 

were measured when children were aged 2-3 years.  These covariates included child age, sex, 

birthweight, parental concern about the child’s learning and development, primary caregivers 

age, highest educational qualification, work status, psychological distress using the Kessler 

625, geographic remoteness using the Accessibility and Remoteness Index of Australia26, 

whether the family experienced economic hardship over the last year, whether the child lived 

in a two-parent household, number of siblings, number of children’s books in the home, time 

spent reading to the child and whether the child undertook regular cost activities. 

Multiple Imputation 

To address attrition and item non-response, multiple imputation by chained equations was 

used to impute missing values.27  Imputed datasets were generated under the missing at 

random assumption that uses observed variables in the dataset to predict  missingness and 

estimate parameters.28  The imputation was conducted for the full sample, however data were 

analysed only for children who had observed outcomes for receptive vocabulary (n=1187) 

and parent-(n=1092) and teacher-(n=980) reported SDQ scores.29  Twenty imputed datasets 

were generated and the results of the imputed analyses were combined using Rubin’s rules.30  

All analyses were conducted using Stata version 12.1. 

Analysis 

Absolute and Relative Inequalities 

To examine inequalities in the quality of the carer-child relationship and poorer receptive 

vocabulary and behavioural difficulties by income group,  we computed the slope index of 

inequality (SII) and relative index of inequality (RII).31, 32  The SII and RII are summary 
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measures of inequality interpreted as the absolute and relative differences in receptive 

vocabulary and behavioural difficulties between the lowest and highest classes of relationship 

quality.33, 34  The SII takes a value of 0 and the RII a value of 1.0 if the proportion of children 

with poorer development is equal over levels of relationship quality.  The computational 

process of constructing the SII and RII is provided in Supplemental Table 2. 

Effect Measure Modification  

Our apriori expectation was that higher-quality relationships in childcare would be more 

strongly associated with better outcomes for children from lower than higher-income 

backgrounds.  In other words, we were interested in estimating the causal effect of the quality 

of the carer-child relationship (CCQ,1=lower-quality, 0=higher-quality) and children’s 

receptive vocabulary (Y,1= <median, 0= ≥median) and behavioural difficulties (Y,1= 

problems, 0= no problems) within the levels of income (1=lower income, 0=higher income).  

This measure is formally known as Effect Measure Modification (EMM).35  The formula for 

estimating EMM can be written as:  

𝜇�𝐸(𝑌𝑐𝑐𝑐=1�𝐼𝐼𝐼𝐼𝐼𝐼 = 𝑖�,𝐸(𝑌𝑐𝑐𝑐=0|𝐼𝐼𝐼𝐼𝐼𝐼 = 𝑖)) 

where 𝜇 is the risk ratio (RR) that varies across strata of income (i =1,2,3).  For estimating 

risk we used the log link in generalized linear regression models, adjusting for all 

confounders.  We can decompose the joint effect of CCQ and income into a component that 

is due to CCQ alone, or the effect due to income alone or, the effect due to their interaction. 

To test for EMM, we used both multiplicative and additive scales outlined by Knol and 

VanderWeele.35  It has been recommended that both multiplicative and additive interaction 

terms be presented to provide readers with sufficient information to draw conclusions about 

the size and statistical significance of the EMM.35  Multiplicative interaction was examined 

through a cross-product interaction term in the regression model and additive interaction was 

examined using the relative excess risk due to interaction (RERI).  RERI represents the risk 
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that is in excess of what would be expected if the combination of relationship quality and 

income was entirely additive.  In the absence of additive interaction, RERI is equal to 0.  In 

the absence of multiplicative interaction the ratio of risk equals 1.  The 95% confidence 

intervals were derived using the standard delta method.36 

RESULTS 

Table 1 describes the characteristics of the study participants.  The majority of children lived 

in a family with an annual household income ≥$41,600 (~76%).  A total of 509 (43%) 

children had a receptive vocabulary score below the median, 160 (15%) and 162 (16%) 

children had parent and teacher-reported behavioural difficulties. 

As a first step in estimating the potential effect of the quality of the carer-child relationship 

on children’s development by income group we considered the SII and RII.  As shown in 

Figure 1, 89% of children in the lower-income group experiencing the lowest quality of 

carer-child relationship had a receptive vocabulary score < median.  On the other hand, the 

gap in performance between the lower and higher-income groups experiencing the highest 

quality of care was negligible (39% versus 36% respectively).  The pattern of results was 

similar for parent- and teacher-reported behavioral difficulties (see Supplemental Figures 2-

3). 

The second step in our analyses was to examine whether the effect of higher-quality 

relationships in childcare on children’s receptive vocabulary and behavioral difficulties was 

moderated by income level, adjusting for confounding.  As shown in Tables 2-4, there was no 

evidence to suggest that the estimated effect on the additive scale of lower-quality carer-child 

relationships with lower-income was larger than the estimated effect of lower-quality carer-

child relationships with higher-income. On the contrary, for the multiplicative scale, income 

modified the association between the quality of carer-child relationship and children’s 

receptive vocabulary and behavioral difficulties.  As shown in Table 2, compared with 
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children who experienced higher-quality carer-child relationships and higher-income, 

children with higher-quality relationships and lower-income had a negligible risk of a 

receptive vocabulary score < median (RR=1.05(95% CI:0.86, 1.27).  Similarly, as shown in 

Tables 3-4, children experiencing higher-quality relationships and lower-income had no 

increased risk of teacher-reported behavioural difficulties (RR=0.99(0.61, 1.57) and a slightly 

higher increased risk of parent-reported (RR=1.20(0.79, 1.84) behavioural difficulties. 

DISCUSSION 

In this large, nationally representative cohort of Australian children we found that higher-

quality relationships in childcare had a striking effect on lower-income children’s 

development at school entry.  Our findings suggest that the gap in performance between the 

lower and higher-income groups experiencing the highest quality of care was small, 

highlighting the positive contribution higher-quality relationships in childcare has for 

children from lower-income backgrounds.  Even after adjustment for an extensive range of 

confounding factors, the EMM analyses between the quality of the carer-child relationship 

and income confirmed that higher-quality relationships acted as a protective factor for lower-

income children. 

Whilst these results are encouraging, it is important to consider the measurement of childcare 

quality when interpreting these findings.  Our measure utilized carers self-report of their 

perceived relationship with the child that may have resulted in an over-estimation of quality.  

For example, in our study 55% of children achieved the maximum quality score.  On the 

other hand, the high-quality reported by carers may reflect the regulatory context of childcare 

in Australia17, which strives for universal access to high-quality care.  Although there were no 

nationally consistent Australian childcare regulations when the present study commenced in 

2004, the quality assurance and accreditation system managed by the National Child Care 

Accreditation Council was designed to operate in conjunction with state and territory 
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licensing regulations, with most services (98%) complying with the standards.17  Yet even in 

a country that sees most formal childcare services operating under a regulatory environment, 

results from this study indicate inequalities in the quality of relationships in childcare that had 

a pronounced effect on lower-income children’s development at school entry.  The targeting 

of additional support for children from lower-income families has been overlooked in the 

Australian context37, however; results from this study suggest this may require policy 

attention. 

Our finding that higher-quality relationships among lower-income children buffer the effect 

of poorer developmental outcomes at school entry is consistent with a longitudinal study of 

childcare from the USA.  Dearing et al13 using a global measure of childcare quality that 

summed a number of quality domains including carer sensitivity and responsiveness to a 

child, found higher-quality care protective of children in low-income families, supporting 

their school readiness (e.g. letter identification).  As this earlier study was not nationally 

representative with participating families having higher incomes, more education and less 

likely to be of a minority group than the general population38 the present study using a 

representative sample of children strengthens this finding. Furthermore, our results provide 

specific information regarding the mechanism through which childcare may protect or put 

children at risk which can then be used for interventions, such as those targeting carer-child 

relationships to enhance the quality of childcare programs and in turn improve the 

developmental outcomes of children. 

The present findings should be interpreted within the context of the study limitations. As 

noted earlier, our measure of childcare quality was based on carer-report that may have 

resulted in an overestimation of quality.  However, no single measure is currently accepted as 

a gold standard.  Strengths of the present study include its use of multiple informants’ reports 

to assess children’s development, the use of a large, nationally representative sample of 
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children and the ability to adjust for a large number of confounders.  Furthermore, to our 

knowledge, this is the first study to have investigated the joint effect as well as the 

moderation effect of childcare quality and income on children’s development thus advancing 

existing research in this area. 

CONCLUSION 

High-quality childcare during children’s preschool years may have an important role in 

closing developmental gaps between social classes.5, 14  Our results showed that at the highest 

quality of relationships in childcare there was little difference in developmental outcomes 

between the lower and higher-income groups supporting the concept that high-quality 

childcare helps children from low-income families reach a more equal start at school entry.  

In light of the increasing demand for high-quality childcare and its potential role in reducing 

socioeconomic disparities in cognitive and socio-emotional abilities at school entry the 

results from this study may have important implications for practice and public policy efforts. 

 

  



14 
 

ACKNOWLEDGEMENTS 
This paper used confidentialised unit record files from LSAC.  The LSAC project is 
conducted in partnership between the Commonwealth Department of Families, Community 
Services and Indigenous Affairs (FaHCSIA), the Australian Institute of Family Studies 
(AIFS) and the Australian Bureau of Statistics (ABS).  The findings and views in this paper 
are those of the authors and should not be attributed to FaHCSIA, AIFS or ABS. 
  



15 
 

REFERENCES 

1. Duncan GJ, Morris PA, Rodrigues C. Does money really matter? Estimating impacts of family 
income on young children's achievement with data from random-assignment experiments. 
Developmental Psychology. 2011;47(5):1263-1279. 

2. Heckman JJ. Skill Formation and the Economics of Investing in Disadvantaged Children. 
Science. 2006;312:1900-1902. 

3. Fiscella K, Kitzman H. Disparities in Academic Achievement and Health: The Intersection of 
Child Education and Health Policy. Pediatrics. 2009;123(3):1073-1080. 

4. Magnuson K, Ruhm CJ, Waldfogel J. Does prekindergarten improve school preparation and 
performance? Economics of Education Review. 2007;26:33-51. 

5. UNICEF. The Children Left Behind: A league table of inequality in child well-being in the 
world's rich countries, Innocenti Report Card 9. Florence: UNICEF Innocenti Research Centre; 
2010. 

6. Dowsett CJ, Huston AC, Imes AE, Gennetian L. Structural and process features in three types 
of child care for children from high and low income families. Early Childhood Research 
Quarterly. 2008;23(1):69-93. 

7. Peisner-Feinberg ES, Burchinal M, Clifford RM, Culkin ML, Howes C, Kagan SL, et al. The 
Relation of Preschool Child-Care Quality to Children's Cognitive and Social Developmental 
Trajectories through Second Grade. Child Development. 2001;72(5):1534-1553. 

8. National Institute of Child Health and Human Development Early Child Care Research 
Network. Early Child Care and Children’s Development Prior to School Entry: Results from 
the NICHD Study of Early Child Care. American Educational Research Journal. 
2002;39(1):133-164. 

9. Gialamas A, Mittinty MN, Sawyer MG, Zubrick SR, Lynch J. Child care quality and children's 
cognitive and socio-emotional development: an Australian longitudinal study. Early Child 
Development and Care. 2014;184(7):1-21. 

10. Votruba-Drzal E, Levine Coley R, Chase-Lansdale PL. Child Care and Low-Income Children's 
Development: Direct and Moderated Effects. Child Development. 2004;75(1):296-312. 

11. National Institute of Child Health and Human Development Early Child Care Research 
Network. The Relation of Child Care to Cognitive and Language Development. Child 
Development. 2000;71(4):960-980. 

12. Burchinal M, Peisner-Feinberg E, Bryant DM, Clifford RM. Children's Social and Cognitive 
Development and Child-Care Quality: Testing for Differential Associations Related to 
Poverty, Gender, or Ethnicity. Applied Developmental Science. 2000;4(3):149-165. 

13. Dearing E, McCartney K, Taylor BA. Does Higher Quality Early Child Care Promote Low-
Income Children’s Math and Reading Achievement in Middle Childhood? Child Development. 
2009;80(5):1329-1349. 

14. Lynch J, Law C, Brinkman S, Chittleborough C, Sawyer M. Inequalities in child healthy 
development: Some challenges for effective implementation. Social Science and Medicine. 
2010;71(7):1244-1248. 

15. Magnuson K, Shager H. Early education: Progress and promise for children from low-income 
families. Children and Youth Services Review. 2010;32(9):1186-1198. 

16. Brennan D. The ABC of Child Care Politics. Australian Journal of Social Issues. 2007;42(2):213-
225. 

17. The National Childcare Accreditation Council Inc. Making a Difference for Children: The 
Australian journey in assuring quality child care2009. 

18. Meyers MK, Rosenbaum D, Ruhm CJ, Waldfogel J. Inequality in Early Childhood Education 
and Care: What Do We Know? In: Neckerman KM, editor. Social Inequality. New York: 
Russell Sage Foundation; 2004. 



16 
 

19. Soloff C, Lawrence D, Johnstone R. Sample Design, LSAC Technical Paper No.1: Australian 
Institute of Family Studies; 2005. Report No.: 1832-9918. 

20. Australian Bureau of Statistics. Childhood Education and Care, Australia (ABS Cat. No 4402). 
Canberra: Commonwealth of Australia; 2011. 

21. Australian Bureau of Statistics. Household Income and Income Distribution, 2005–2006 
Report No. 6523.0 Australian Government; 2007. 

22. Rothman S. Data issues paper no 2. Report on the adapted PPVT-III and the Who Am I? 
http://www.aifs.gov.au/growingup/pubs/issues/ip2.pdf. Published 2005. Accessed 01 
September 2012. 

23. Goodman R. The Strengths and Difficulties Questionnaire: a research note. Journal of Child 
Psychology and Psychiatry. 1997;38(5):581-586. 

24. Greenland S, Pearl J, Robins JM. Causal Diagrams for Epidemiologic Research. Epidemiology. 
1999;10(1):37-48. 

25. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SL, et al. Short screening 
scales to monitor population prevalences and trends in non-specific psychological distress. 
Psychological Medicine. 2002;32(06):959-976. 

26. Australian Bureau of Statistics. ASGC Remoteness Classification: Purpose and Use (Census 
Paper No. 03/01). Australian Government; 2003. 

27. Royston P. Multiple imputation of missing values. The Stata Journal. 2004;4(3):227-241. 
28. Rubin DB. Inference and missing data. Biometrika. 1976;63(3):581-592. 
29. von Hippel PT. Regression with Missing Ys: An Improved Strategy for Analyzing Multiply 

Imputed Data. Sociological Methodology. 2007;37(1):83-117. 
30. Little RJA, Rubin DB. Bayes and multiple imputation.  Statistical analysis with missing data. 

Second ed. Hoboken, NJ: John Wiley & Sons; 2002. p. 200-222. 
31. Harper S, Lynch J. Methods for Measuring Cancer Disparities: Using Data Relevant to Healthy 

People 2010 Cancer-Related Objectives. Bethesda: National Cancer Institute; 2005. 
32. Wagstaff A, Paci P, van Doorslaer E. On the measurement of inequalities in health. Social 

Science & Medicine. 1991;33(5):545-557. 
33. Harper S, Lynch J, Meersman SC, Breen N, Davis WW, Reichman ME. An Overview of 

Methods for Monitoring Social Disparities in Cancer with an Example Using Trends in Lung 
Cancer Incidence by Area-Socioeconomic Position and Race-Ethnicity, 1992–2004. American 
Journal of Epidemiology. 2008;167(8):889-899. 

34. Harper S, King NB, Meersman SC, Reichman ME, Breen N, Lynch J. Implicit Value Judgments 
in the Measurement of Health Inequalities. Milbank Quarterly. 2010;88(1):4-29. 

35. Knol MJ, VanderWeele TJ. Recommendations for presenting analyses of effect modification 
and interaction. International Journal of Epidemiology. 2012;41(2):514-520. 

36. Hosmer DW, Lemeshow S. Confidence Interval Estimation of Interaction. Epidemiology. 
1992;3(5):452-456. 

37. Ishimine K. Quality in early childhood education and care: a case study of disadvantage. 
Australian Educational Researcher. 2011;38:257-274. 

38. Watamura SE, Phillips DA, Morrissey TW, McCartney K, Bub K. Double Jeopardy: Poorer 
Social-Emotional Outcomes for Children in the NICHD SECCYD Experiencing Home and Child-
Care Environments That Confer Risk. Child Development. 2011;82(1):48-65. 

 

  

http://www.aifs.gov.au/growingup/pubs/issues/ip2.pdf


17 
 

Table 1: Summary Characteristics of Study Participants using the multiply imputed sample 
 Receptive 

Vocabulary 
(n= 1187) 

Parent-Reported  
Difficulties 
(n=1092) 

Teacher-Reported 
Difficulties 

(n=980) 
Child age, mean(SD) 57.7 (2.7) 57.7 (2.7) 57.7 (2.7) 
Birth weight (grams)    
<=2500  54 (4.5) 50 (4.6) 43 (4.4) 
>=2501  1133 (95.5) 1042 (95.4) 937 (95.6) 
Sex    
Female 570 (48.0) 510 (46.7) 461 (47.0) 
Male 617 (52.0) 582 (53.3) 519 (53.0) 
Concerns about child’s 
learning and development 

   

Yes a little/Don’t know  71 (6.0) 69 (6.3) 65 (6.6) 
No 1116 (94.0) 1023 (93.7) 915 (93.4) 
Parent age (years), mean(SD) 31.7 (5.1) 31.9 (5.1) 31.9 (5.0) 
Kessler 6 score, mean(SD) 4.41 (.55) 4.41 (.55) 4.42 (.55) 
Annual household  income    
≤$41 599 282 (23.8) 250 (22.9) 224 (22.9) 
≥$41,600 905 (76.2) 842 (77.1) 756 (77.1) 
Remoteness Index    
Highly accessible 670 (56.4) 612 (56.0) 556 (56.7) 
Other 517 (43.6) 480 (44.0) 424 (43.3) 
Primary caregiver education    
 < Bachelor degree 725 (61.1) 655 (60.0) 582 (59.4) 
Bachelor degree or higher 462 (38.9) 437 (40.0) 398 (40.6) 
Primary caregiver work status    
Fulltime work  186 (15.7) 173 (15.8) 158 (16.1) 
Part time work 448 (37.7) 424 (38.8) 381 (38.9) 
Not in labour force 553 (46.6) 495 (45.3) 441 (45.0) 
Economic hardship    
No significant hardship 665 (56.0) 620 (56.8) 570 (58.2) 
Some significant hardship 522 (44.0) 472 (43.2) 410 (41.8) 
Two parent household    
No  91 (7.7) 84 (7.7) 66 (6.7) 
Yes 1096 (92.3) 1008 (92.3) 914 (93.3) 
Number of siblings    
0 483 (40.7) 443 (40.6) 398 (40.6) 
1 488 (41.1) 454 (41.6) 406 (41.4) 
≥ 2 216 (18.2) 195 (17.9) 176 (18.0) 
Children’s books in the home    
≤ 20 books 145 (12.2) 125 (11.5) 107 (10.9) 
≥ 21 books 1042 (87.8) 967 (88.5) 873 (89.1) 
Minutes child usually read to    
≤ 20 minutes 1061 (89.4) 973 (89.1) 874 (89.2) 
≥ 21 minutes 126 (10.6) 119 (10.9) 106 (10.8) 
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 Receptive 

Vocabulary 
(n= 1187) 

Parent-Reported  
Difficulties 
(n=1092) 

Teacher-Reported 
Difficulties 

(n=980) 
Regular or extra cost activities    
No  639 (53.8) 580 (53.1) 515 (52.6) 
Yes 548 (46.2) 512 (46.9) 465 (47.5) 
Quality of carer-child 
relationship 

   

Higher-quality 1011 (85.2) 923 (84.5) 825 (84.2) 
Lower-quality 176 (14.8) 169 (15.5) 155 (15.8) 
PPVT score    
PPVT ≥ median 678 (57.1) - - 
PPVT < median 509 (42.9) - - 
Parent-Reported Difficulties    
No Problems - 932 (85.4) - 
Problems - 160 (14.7) - 
Teacher-Reported Difficulties     
No Problems - - 818 (83.5) 
Problems - - 162 (16.5) 
Data are presented as N (%) except as noted 
PPVT = Peabody Picture Vocabulary Test 
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Table 2: Receptive vocabulary (PPVT): Formal analysis of effect measure modification of the quality of carer-child relationship by income 
group 
 Higher quality carer-child relationship  Lower quality carer-child relationship  RR (95% CI) for lower vs. higher 

quality of carer-child relationship within 
strata of income 

 N 
<median/≥median 
PPVT 

RR (95% CI) N 
<median/≥median 
PPVT 

RR (95% CI)  

Higher Income 305/493 1.0 58/49 1.33 (1.09, 1.62) 
p=0.004 

1.33 (1.09, 1.62) 
p=0.004 

Lower Income 97/116 1.05 (.86, 1.27) 
p=0.60 

49/20 1.56 (1.27, 1.91)  
p=<0.001 

1.46 (1.18, 1.82) 
p=<0.001 

Measure for effect measure modification on an additive scale: RERI= 0.16 (-.20, .52) p=0.39  
Measure for effect measure modification on a multiplicative scale: Ratio of RRs= 1.11 (.79, 1.43) p=<0.001 
RRs are adjusted for child age, sex, birth weight, parental concern about child’s learning and development, primary caregiver age, education, 
work status, Kessler 6 score, economic hardship, geographic remoteness, two parent household, number of siblings, number of children’s books, 
minutes child usually read to, regular or extra cost activities 
 
Table 3: Parent-reported behavioural difficulties (SDQ): Formal analysis of effect measure modification of the quality of carer-child relationship 
by income group 
 Higher quality carer-child relationship  Lower quality carer-child relationship  RR (95% CI) for lower vs. higher 

quality of carer-child relationship within 
strata of income 

 N Problems/ 
No Problems 

RR (95% CI) N Problems/  
No Problems 

RR (95% CI)  

Higher Income 85/651 1.0 18/88 1.26 (.79, 2.01) 
p=0.31 

1.26 (.79, 2.01) 
p=0.31 

Lower Income 34/153 1.20 (0.79, 1.84) 
p=0.002 

23/40 2.15 (1.32, 3.51) 
p=0.002 

1.64 (1.04, 2.58) 
p=0.03 

Measure for effect measure modification on an additive scale: RERI= 0.56 (-.43, 1.55) p=0.26   
Measure for effect measure modification on a multiplicative scale: Ratio of RRs= 1.31 (.47, 2.16) p=0.002 



20 
 

RRs are adjusted for child age, sex, birth weight, parental concern about child’s learning and development, primary caregiver age, education, 
work status, Kessler 6 score, economic hardship, geographic remoteness, two parent household, number of siblings, number of children’s books, 
minutes child usually read to, regular or extra cost activities 
 
 
Table 4: Teacher-reported behavioural difficulties (SDQ): Formal analysis of effect measure modification of the quality of carer-child 
relationship by income group 
 Higher quality carer-child relationship  Lower quality carer-child relationship  RR (95% CI) for lower vs. higher 

quality of carer-child relationship within 
strata of income 

 N Problems/ 
No Problems 

RR (95% CI) N Problems/  
No Problems 

RR (95% CI)  

Higher Income 81/580 1.0 26/69 2.07 (1.39, 3.09) 
p=<0.001 

2.07 (1.39, 3.09) 
p=<0.001 

Lower Income 27/137 .99 (.61,1.57)  
p=0.95 

28/32 2.35 (1.47, 3.74) 
p=<0.001 

2.40 (1.52, 3.78) 
p=<0.001 

Measure for effect measure modification on an additive scale: RERI= .35 (-.74, 1.44) p=0.53  
Measure for effect measure modification on a multiplicative scale: Ratio of RRs= 1.17 (.47, 1.87) p=<0.001 
RRs are adjusted for child age, sex, birth weight, parental concern about child’s learning and development, primary caregiver age, education, 
work status, Kessler 6 score, economic hardship, geographic remoteness, two parent household, number of siblings, number of children’s books, 
minutes child usually read to, regular or extra cost activities 
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Figure 1: Inequalities in the quality of the carer-child relationship and proportion of children 
with a receptive vocabulary score < median by income group 
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*Due to small numbers in the lowest quality of carer-child relationship, we combined scores 8-11 into a single 
category for the analysis 

 


