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Executive summary 

Aims and background 

• Childcare is recognised by policy makers as an important policy driver of both parental 

employment and of ensuring that children have the best opportunities to develop.  

 

• This report outlines and discusses the findings of a research project which had the 

overarching aim of examining the relationship between children’s development at ages 

five and eight years, and the use of childcare at earlier ages among children in the 

United Kingdom (UK). 

 

• The research drew on a large representative survey of UK households, the 

Understanding Society (USoc) survey, and involved statistical analysis of: 

 

o The use of childcare and of certain types of settings over time, and any 

differences in characteristics across children who did and did not attend 

childcare, as well as across those who attended different types of settings. 

 

o The scores derived from the Strengths and Difficulties Questionnaire (SDQ) on 

children aged five and eight years, aimed at assessing the socio-emotional 

behaviours and difficulties among these children. 

 

o The relationship between children’s socio-emotional behaviours, measured by 

SDQ scores at ages five and eight years, and the use of childcare and of certain 

types of settings at earlier ages, and any interactive effects with household 

income as a measure of socio-economic background. 

 

Main findings 

Childcare use 

 

• Relative to children who did not use childcare, those who did were more likely to live 

in households with higher average incomes and were therefore less likely to live in 

households placed at the bottom 25% of the gross monthly income distribution. This is 

in line with the literature explored in the report which evidences children from less 

advantaged socio-economic backgrounds to be less likely to take-up childcare.  

 

• Relative to children who did not use childcare, those who did had parents who were 

more likely to have higher education qualifications and mothers from the white ethnic 

group. 

 

• Consistent with the relatively more limited time-use of working parents, children who 

did not attend childcare were less likely to have parents who both work in full-time 

employment, or at least one in full-time employment while the other is in full-time 

education. Among the children who did use childcare, those who mostly used formal 

group and informal types of childcare settings shared similar proportions of working 
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parents, while those who mostly used formal individual settings1 were significantly 

more likely to have working parents. 

 

Children’s Strengths and Difficulties Questionnaire Scores 

 

• Across all SDQ scores at both ages five and eight years, scores indicating fewer 

difficulties were more common. Children generally seemed to face greater challenges 

in the SDQ score associated with hyperactivity and inattention, but fewer challenges 

in the score relating to peer relationship problems. These patterns are consistent 

across scores taken at both ages. 

 

• Comparing the distributions of scores across ages five and eight years, the generally 

wider distributions at age eight years suggests that there is greater variation within the 

SDQ scores among children aged eight, as well as higher scores which indicate 

greater difficulties relative to children aged five.  

 

Children’s Socio-Emotional Behaviours and Childcare Use 

 

• In all analyses, no differences in average SDQ scores at ages five and eight years 

were found between children who did and did not use childcare at earlier ages, even 

when isolating this relationship and allowing for the interaction between childcare use 

and household income. 

 

• However, differences in average SDQ scores across children who did attend childcare 

but within different types of childcare settings were evidenced. Descriptive analysis 

show that relative to children who attended mostly formal group and informal childcare 

settings, those who were mostly in formal individual settings had a significantly higher 

average in the emotional symptoms score, almost reaching the borderline threshold 

for high-risk.2 This suggests that children aged five years who received formal 

individual care at age three may have been more likely to develop symptoms of 

depression and anxiety relative to their peers who received childcare in formal group 

and informal settings. This result may reflect several factors, including the more limited 

interactions with peers and family members that children in formal individual care may 

have experienced at younger ages relative to children in alternative settings, thereby 

compromising the child’s secure attachment later in life, as discussed in Waldfogel 

(2000).3  

 

• Results from regression analyses which better isolate relationship between SDQ 

scores and childcare also evidence these differences. The results show that children 

who were in informal care settings at earlier ages faced fewer difficulties in conduct 

problems relative to children in formal individual care, but only among those whose 

households’ incomes were within the top 75% of the income distribution. In fact, 

 
1 These include childminder, nanny, au pair or childcarer in the home, and babysitter who comes to 
the home. 
2 Goodman, R. (1997). The Strengths and Difficulties Questionnaire: A Research Note. Journal of 
Child Psychology and Psychiatry, 38(5), pp. 495-597. 
3 Waldfogel, J. (2002). Child care, women’s employment, and child outcomes. Journal of Population 
Economics, 15, pp. 527-548. 
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children who used informal care settings but were from households within the bottom 

25% of the income distribution actually faced greater peer relationship problems and 

prosocial behaviour challenges relative to children in the same income position but 

using primarily formal individual and group care settings. Furthermore, these children 

faced greater peer relationship problems and prosocial behaviour challenges relative 

to children in the same care setting but in households with incomes among the top 

75% of the distribution. 

 

• The literature explored along with the findings discussed highlight that the association 

between childcare use and children’s outcomes has complex underlying relationships 

and mechanisms. Conclusions drawn from the analyses must take into the 

consideration the data and methodological limitations, as well as the context the 

research focuses on. 

Limitations and further research 

• Limitations inherent within the data used in the study place further limitations on the 

potential reliability of findings, despite methodological choices taken in order to 

address these concerns. 

 

• The methodological limitations which may interfere with the results of the analyses 

include the endogeneity4 of the choice to use childcare and to use certain types of  

childcare settings, as well as the presence of measurement error in all characteristics, 

but particularly within the completion of the SDQ.  

 

• These limitations may be ameliorated given the availability of longitudinal data that 

carries a sufficiently large sample size and/or a relatively low attrition rate, and also 

which contains more objective measures of child development and a rich set of child, 

parental, and household characteristics. 

 

• The research carried out in the report has a scope for future research which may be 

concerned with the drivers of changes in the uptake of childcare over time, the country- 

and/or cohort-specific effects of the use of childcare on children’s outcomes, the impact 

of childcare on parents’ labour market outcomes, and whether and how this impact 

may differ from that on children’s development. 

  

 
4 An endogeneity problem refers to a correlation between the independent variable and the error term 
in the model. Characteristics which are unobserved and so assumed away in these findings may 
correlate with both the choice to use childcare or use a type of childcare on one hand, and with 
measures of child development on the other hand (for example, socioeconomic status may be 
associated both with decisions around childcare use and with child development outcomes) As a 
result, any effects seen from the choice to use childcare may be partly down to these and other 
characteristics. 
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1. Introduction 
1.1. This report outlines and discusses the findings of a research project which had the 

overarching aim of examining the relationship between children’s development at ages 

five and eight years and the use of childcare at earlier ages among children in the UK. 

 

1.2. To address this overarching aim, the research took a progressive approach where a 

series of interconnected sub-topics that build towards addressing the overarching aim 

were examined. 

 

1.3. Specifically, the research drew on a large representative survey of UK households, the 

USoc, to address the following research objectives: 

 

1. Childcare Use 

a. To examine the use and any changes over time in the use of childcare and 

of different types of childcare settings at age three years.5 

 

b. To examine the number of hours of childcare used and any changes in this 

over time across types of childcare settings for children aged three years. 

 

c. To identify any significant differences in characteristics across three-year-

old children who did and did not receive childcare, and across those who 

received care within different types of care settings. 

 

2. Children’s Development 

a. To examine children’s SDQ scores at age five years, and any differences in 

scores taken at ages five and eight years. 

 

b. To examine any differences in SDQ scores across five-year-old children who 

did and did not receive childcare, and across children within different types 

of childcare settings at age three years. 

 

c. To examine the correlations between SDQ scores at age five years and 

child, parental, and childcare-related characteristics. 

 

3. Children’s Development and Childcare Use 

a. To examine the relationship between children’s SDQ scores at age five years 

and the use of childcare at younger ages. 

 

b. To examine the relationship between children’s SDQ scores at age five years 

and the use of different types childcare settings among children who used 

childcare at younger ages. 

 

 
5 Where the different childcare settings are: 1) formal group settings, 2) formal individual settings, and 
3) informal settings. Section 3 details the childcare settings which comprise these broad grouped 
settings. 
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c. To examine whether these relationships vary according to household income 

as a measure of socio-economic background. 

 

1.4. In addition to the overarching aim and research objectives above, the research was also 

motivated by the potential use of the data from the USoc dataset as a tool for research 

on children and childcare. As such, the report discusses the findings from addressing 

the above research aims and objectives, but also makes reflections on the use of the 

dataset as a tool for research on these topics. 

 

1.5. The report is structured as follows: Section 1 introduces the aims and objectives of the 

research. Section 2 describes the background to the research and the literature related 

to the subject. The discussions in this section aided in both the development of the 

analyses and in the interpretations of the results. Next, section 3 describes the 

methodology of the research, outlining the dataset and sample used, variables of 

interest, and the methods used to implement the analyses. Following, section 4 

describes the results from implementing the methods and addressing the research 

objectives. This section is divided into three segments, where each segment addresses 

one of the overarching research objectives stated in section 1. Lastly, section 5 presents 

a discussion of the findings, including reflections on the data and methodological 

limitations of the research, and the scope for future research.    
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 Background and literature 

Policy background 

1.6. Childcare is recognised by policy makers as an important policy driver of both parental 

employment (and therefore of economic development) and of ensuring that children 

have the best opportunities to develop.  

 

1.7. Childcare has been a focus of successive Welsh Governments. Beginning with the 2011 

Nurturing Children, Supporting Families, Welsh Government Policy Statement6, 

successive plans have outlined the importance of early years education and childcare 

for children’s development, as well as supporting parents’ access to employment or 

training7. More recently, the 2022 Children and Young People’s Plan8 committed to 

increasing funding for childcare and to taking steps towards the creation of a single 

system of early childhood education and care. 

 

1.8. The Welsh Government funds childcare through three core programmes. Since 2006-

07 the Welsh Government has funded childcare through the Flying Start programme. 

The core Flying Start programme helps families with children under 4 years old in 

disadvantaged areas of Wales.. It is an area-based programme, geographically targeted 

to some of the most disadvantaged areas of Wales and is universally available to 

families with children aged 0 to four in those areas. The programme provides free, high 

quality, part-time childcare for two- to three-year-olds and younger where a need is 

identified. The Flying Start offer is for two and a half hours a day, five days a week for 

39 weeks. In addition, there should be at least 15 sessions of provision for the family 

during the school holidays. The childcare element of the Flying Start programme is part 

of an ongoing phased expansion of early years provision to all two-year-olds in Wales. 

 

1.9. Children aged 3 and 4 are offered a minimum of 10 hours a week of government-

funded early years education from the school term following their third birthday, in term 

time. This programme is available to all children in Wales. Eligible children are offered 

part-time education in local authority approved settings, mainly schools but also day 

nurseries and funded playgroups. 

 

1.10. The Welsh Government expanded its funded childcare with the introduction of the 

Childcare Offer for Wales in 2017. The Offer provides up to 30 hours of funded 

childcare and early education to 3 and 4 year olds whose parents are in employment. In 

2023 eligibility was extended to parents in education9.  

 

1.11. Across these various programmes the Welsh Government invests around £100 million 

per year in childcare. However, the limited research that has been undertaken to date 

has not demonstrated strong relationships between childcare use in early years and 

child development. The 2016 national evaluation of Flying Start found no statistically 

 
6 3 Welsh Assembly Government (2011) Nurturing Children, Supporting Families, Welsh Assembly 
Government Policy Statement. p. 4. Cardiff: Welsh Assembly Government. 
7 Welsh Government (2013) Building a Brighter Future: The Early Years and Childcare Plan. Cardiff: 
Welsh Government. 
8 Children and young people's plan [HTML] | GOV.WALES 
9 Evaluation of the Childcare Offer for Wales: year 5 | GOV.WALES 

https://www.gov.wales/children-and-young-peoples-plan-html
https://www.gov.wales/evaluation-childcare-offer-wales-year-5
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significant difference between Flying Start and non-Flying Start areas in terms of child 

cognitive and language skills, their social and emotional development and their 

independence/self-regulation10. However, this study was limited by a lack of individual 

level data. Evaluation of the Childcare Offer for Wales has provided strong evidence of 

positive impacts of the programme on parents’ outcomes, notably improving their ability 

to work and reducing their costs. Approaches to measuring impacts on child 

development have been more limited, relying on parents’ reflections in self-completion 

questionnaires issued during use of the programme, precluding any post-hoc 

judgements of impact11. 

 

1.12. Given the growing investment in childcare, there is a need for high quality evidence on 

the potential effects of childcare on children’s development, particularly before 

compulsory school age. 

 

Determinants of the use of childcare and types of childcare settings  

 

1.13. A large strand of literature investigates the factors which drive the decision to use 

childcare. This literature highlights this decision to generally depend on family 

background, the age of the children, and most importantly, the country-specific 

institutional and political framework regarding childcare, as discussed for the UK in 

paragraphs 2.1 to 2.7 above. Similarly, the decision to use specific types of childcare 

settings is also driven by all these factors, but it is in addition driven by the characteristics 

which different settings carry, by parents' preferences regarding their children’s time-

use, and by the interactions between parents’ preferences and the characteristics of the 

settings. 

 

1.14. A common driver extensively discussed across this literature is the association between 

mothers’ decisions surrounding their extensive and intensive margins of work and the 

choice of using childcare. Coneus et al. (2008) highlight that the choice of using formal 

group childcare is strongly linked to mothers’ decision to work.12 Indeed, the study finds 

that children in West Germany have a higher probability of participating in formal group 

childcare settings when their mothers increase weekly hours of work. Evidence on this 

also exists in the UK as Brewer et al. (2022) evidence that an increase in the number of 

subsidised childcare hours from part-time to full-time hours substantially increases the 

labour force participation and employment of these mothers.13 

 

1.15. Studies also find the decision to use childcare to be influenced by several household 

and parental characteristics. Bordone et al. (2020) find, using Understanding Society 

data (USoc), that parents from ethnic backgrounds other White, Indian, Pakistani, 

Bangladeshi and African are less likely to use childcare than white British parents, while 

 
10 National evaluation of Flying Start: impact report | GOV.WALES 
11 Evaluation of the Childcare Offer for Wales: year 5 | GOV.WALES 
12 Coneus, K., Goeggel, K. and Muehler, G. (2008). Maternal employment and child care decision. 
Oxford Economic Papers, 61, pp. i172-i188. 
13 Brewer, M., Cattan, S., Crawford, C. and Rabe, B. (2022). Does more free childcare help parents 
work more? Labour Economics, 74, 102100. 

https://www.gov.wales/national-evaluation-flying-start-impact-report
https://www.gov.wales/evaluation-childcare-offer-wales-year-5
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the opposite is true for Caribbean parents.14 As such, the study provides evidence that 

parental ethnicity is a determinant of the use of childcare, but also of the amount of 

childcare used and the types of settings . There is also evidence in the UK and in several 

European countries of a social gap in the uptake of childcare as children from lower 

socio-economic status households and families being on average less likely to be in 

childcare (Flisi and Blasko 2019).15 Similarly, evidence also exists that children from 

high-income households are more likely to be cared for in centre-based settings, or 

formal group settings (Abrassart and Bonoli 2015).16 Indeed, Del Boca (2015) discusses 

the high costs and low availability of childcare services to be major drivers in the decision 

to use childcare, but also in the decision to use certain types and quantities of 

childcare.17 

 

1.16. The choice of using certain types of childcare setting is also influenced by the 

characteristics that childcare settings may carry and the interactions of these 

characteristics with parents’ preferences and priorities. Peyton et al. (2001) found that 

mothers who were on lower incomes or who worked longer hours considered the 

practicality of childcare more important than the quality and as such made use of formal 

individual and informal care settings to a greater extent than mothers who considered 

quality more important.18 Johansen et al. (1997) also evidence differences in choices of 

types of childcare setting according to parents’ preferences and childcare 

characteristics.19 They find that parents who valued the developmental characteristics 

of care provision were more likely to choose formal group settings. Meanwhile, parents 

who valued their children knowing the caregivers, or who considered the hours, location, 

and cost of care to have greater importance over the children’s development, were more 

likely to choose childcare settings which take place in the home environment, such as 

formal individual and informal care settings. 

 

Childcare and children’s outcomes 

 

1.17. Evidence suggests there is a positive impact of childcare on child development in 

specific contexts and that the significance of this association as well as its magnitude 

and direction depend on several characteristics. For instance, the literature presents 

evidence of this association varying according to the quality and quantity of childcare, 

the setting in which childcare takes place, the age at which childcare is provided, and 

the outcome in consideration. Aside from the varying association between childcare and 

 
14 Bordone, V., Evandrou, M.and Vlachantoni, A. (2020). Ethnicity and grandparental child care in the 
United Kingdom.  Ageing and Society, 40, pp. 713-734. 
15 Flisi, S., and Blasko, Z. (2019). A note on early childhood education and care participation by socio-
economic background. Publications Office of the European Union. 
16 Abrassart, A. and Bonoli, G. (2015). Availability, Cost or Culture? Obstacles to Childcare Services for 
Low-Income Families. Journal of Social Policy, 44(4), pp. 787-806. 
17 Del Boca, D. (2015). Child Care Arrangements and Labor Supply. Inter-American Development Bank 
Working Paper Series. Working Paper number IDB-WP-569. 
18 Peyton, V., Jacobs, A., O’Brien, M. and Roy, C. (2001). Reasons for choosing child care: associations 
with family factors, quality, and satisfaction. Early Childhood Research Quarterly, 16, pp. 191-208. 
19 Johansen, A., Leibowitz, A. and Waite, L. (1997). The Importance of Child-Care Characteristics to 
Choice of Care. Journal of Marriage and Family, 58(3), pp. 759-772. 



11 
 

children’s outcomes according to these characteristics, interactions between 

characteristics have also been evidenced to be important determinants of the influences 

that childcare may have on children’s outcomes. This literature is explored in the 

subsections below. 

 

1.18. In turn, there is also a strand of this literature that finds no impact of childcare on 

children’s outcomes, where these outcomes are mostly associated with socio-emotional 

difficulties and behaviours. For instance, Barnes et al. (2010) found that, among children 

in England who received childcare at any age up to three years, there is no evidence of 

a relationship between the amount of childcare, the childcare setting or the quality of 

childcare experienced and behaviour problems at age three.20 Similarly, Gomajee et al. 

(2021) find that children in France who were in formal group or individual care were less 

likely to experience emotional and behavioural difficulties relative to children in informal 

care.21 However, when controlling for several sociodemographic characteristics, these 

differences became statistically insignificant. This finding suggests that the influence of 

childcare on children’s behaviour problems may be strongly confounded by other 

characteristics making it difficult for statistical models to accurately identify and quantify 

the pure association between childcare use and children’s outcomes, even when this 

association may exist. 

 

Childcare quantity 

 

1.19. A large strand of literature discusses the quantity of childcare as a main factor in the 

association between childcare and children’s outcomes. The longitudinal SEED study 

carried out in Melhuish and Gardiner (2020) aims to find the impact of childcare on the 

developmental outcomes of children aged five years.22 The outcomes in consideration 

are socio-emotional outcomes, and verbal and cognitive abilities. The study finds that 

high quantities of formal group childcare between age two years and the start of school 

are associated with negative effects on socio-emotional well-being at age five years. 

Similarly, Burdenski et al. (2024) find that children in the UK who spent over 40 hours 

per week in childcare between birth and age three years demonstrated greater 

externalising behaviour difficulties by age five years relative to children who did not 

attend childcare.23  

 

1.20. These findings were also found internationally as studies on children in the US find that 

more time spent in a variety of types of childcare setting, but particularly centre-based 

 
20 Barnes, J., Leach, P., Malmberg, L., Stein, A., Sylva, K. and the FCCC Team (2010). Experience of 
childcare in England and socio-emotional development at 36 months. Early Child Development and 
Care, 180(9), pp. 1215-1229. 
21 Gomajee, R., Elkhoury, F., van Der Waerden, J., Pryor, L. and Melchiorthe, M. (2021). Early life 
childcare and later behavioral difficulties: a causal relationship? Data from the French EDEN study. 
Journal of Economic Behavior and Organization. 
22 Melhuish, E. and Gardiner, J. (2020). Study of Early Education and Development (SEED): Impact 
Study on Early Education Use and Child Outcomes up to age five years. Research Report for the 
Department of Education. 
23 Burdenski, K., Johnson, W., Petherick, E. and Costa, S. (2024). Non-parental Childcare During Early 
Childhood and Problem Behaviour Trajectories from Ages 5 to 14 Years. Child Psychiatry and Human 
Development. 
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settings, between the ages of zero to four and a half years is associated with greater 

externalising behaviours problems (NICHD 2003, Belsky 2006).24,25 Findings from 

Denmark also highlight the adverse impacts on children’s development and 

socioemotional outcomes of high quantities of childcare across family day care centres 

and nurseries (Datta Gupta and Simonsen 2007).26 Considering the presence of 

impacts, Belsky (2002) notes that estimated effects in the literature are present in some 

contexts but are generally rather modest.27 Nonetheless, these modest impact 

magnitudes may still have large-scale consequences in the context of the number of 

children in childcare increasing over time.  

 

Childcare settings 

1.21. The childcare setting children experience is also an important factor in the association 

between childcare and children’s developmental, socio-emotional, and educational 

outcomes. As highlighted above, findings from the SEED study by Melhuish and 

Gardiner (2020) evidence the impacts of childcare on children’s developmental 

outcomes to vary according to formal group and individual care, with participation to 

formal group care settings being associated with greater challenges in externalising 

behaviours, albeit only at high quantities of hours.28 Similarly, Gialamas et al. (2015) also 

evidence greater externalising behaviour problems among Australian children who 

attended high quantities of formal group care through their first three years of life, but in 

addition, the study also evidences fewer internalising behaviour problems among these 

children.2930  

 

1.22. In contrast, findings from the EDEN study on children in France in Gomajee et al. (2021) 

suggest that children in formal group care were less likely to have medium-to-high levels 

of behavioural difficulties relative to children in informal care or formal individual care.31 

The NICHD (2006) study in the US also finds these differences and suggests that centre-

based care, or formal group care, is associated with better cognitive development and 

positive social behaviours up until school-entry age relative to care in alternative 

settings, or in informal or formal individual settings.32 Similarly, other studies have found 

evidence of the association between children’s outcomes and childcare to depend on 

 
24 NICHD Early Child Care Research Network. (2003). Does amount of time spent in child care predict 
socioemotional adjustment during the transition to kindergarten? Child Development, 74(4), 976-1005. 
25 Belsky, J. (2006). Early child care and early child development: Major findings of the NICHD study of 
early child care. European Journal of Developmental Psychology, 3(1), pp. 95-110. 
26 Datta Gupta, N. and Simonsen, M. (2007). Non-Cognitive Child Outcomes and Universal High Quality 
Child Care. Institute of Labor Economics, IZA. IZA Discussion Paper number 3188.  
27 Belsky, J. (2002). Quantity Counts: Amount of Child Care and Children’s Socioemotional 
Development. Developmental and Behavioral Pediatrics, 23(3). 
28 Melhuish and Gardiner (2020). 
29 The concept of 'internalizing behaviour' reflects a child's emotional or psychological state, whereas 
externalising behaviour refers to challenging behaviour. 
30 Gialamas, A., Mittinty, M., Sawyer, M., Zubrick, S. and Lynch, J. (2014). Time spent in different types 
of childcare and children’s development at school entry: an Australian longitudinal study. Archives of 
Disease in Childhood, 100, pp. 226-232. 
31 Gomajee et al. (2021). 
32 National Institute of Child Health and Human Development (NICHD) (2006). The NICHD Study of 
Early Child Care and Youth Development: Findings for Children up to Age 4 ½ Years. [Online]. 

https://www.nichd.nih.gov/sites/default/files/publications/pubs/Documents/SECCYD_06.pdf
https://www.nichd.nih.gov/sites/default/files/publications/pubs/Documents/SECCYD_06.pdf
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the type of setting, albeit through the intersection of the outcome being considered and 

the quantity of childcare (Geoffroy et al. 2010, Li et al. 2013).33,34  

 

1.23. The findings across these studies therefore suggest that the impact of the type of 

childcare setting on children’s outcomes may depend on both interacting and 

confounding characteristics as well as country- and childcare setting-specific contexts. 

 

Childcare quality 

 

1.24. Findings from the SEED study in Melhuish and Gardiner (2020) found no impacts of the 

quality of childcare on developmental outcomes of children aged five years.35 The study 

uses different measures of childcare quality, including the quality of carer-child 

interactions and of the activities and routines of the children. In contrast, Gialamas et al. 

(2014) find that higher quality childcare among Australian children, defined as the quality 

of the relationship between child and carer, is associated with lower parent-reported 

externalising behaviour problems.36 As such, the impact of childcare quality on children’s 

developmental outcomes is ambiguous, and this is largely attributed to the differences 

in quality measures considered and the determined thresholds for ‘good’ and ‘poor’ 

quality of childcare provision. However, the evidence on the impact of childcare quality 

on educational rather than developmental outcomes suggest a clearer and positive 

association between these. In specific, Waldfogel (2002) and Blanden et al. (2021) 

suggest that higher quality childcare settings have positive effects on educational 

outcomes of children aged between five and six years, albeit these effects seem to fade 

when educational outcomes are evaluated at later ages.37,38 

Childcare at different ages 

 

1.25. The age at which childcare is provided also seem to have differential impacts on 

children’s development, based on the literature. Waldfogel (2002) suggests that, 

generally, childcare provided before the age of one may create adverse impacts on 

children’s outcomes, but this association varies according to the quantity of early 

childcare.39 In line with this finding, the NICHD (2006) study in the US evidence that 

longer hours of childcare in the first six months may pose risks to children’s 

development.40  

 
33 Geoffroy, M-C., Cote, S., Giguere, C-E., Dionne, G., Zelazo, P. Tremblay, R., Boivin, M. and Seguin, 
J. (2010). Closing the gap in academic readiness and achievement: the role of early childcare. Journal 
of Child Psychology and Psychiatry, 51(12), pp. 1359-1367. 
34 Li, W., Farkas, G., Duncan, G., Burchinal, M. and Vandell, D. (2013). Timing of High-Quality Child 
Care and Cognitive, Language, and Preacademic Development. Developmental Psychology, 49(8), pp. 
1440-1451. 
35 Melhuish and Gardiner (2020). 
36 Gialamas et al. (2014). 
37 Waldfogel, J. (2002). Child care, women’s employment, and child outcomes. Journal of Population 
Economics, 15, pp. 527-548. 
38 Blanden, J., Del Bono, E., Hansen, K. and Rabe, B. (2022). Quantity and quality of childcare and 
children’s educational outcomes. Journal of Population Economics, 35, pp. 785-828. 
39 Waldfogel (2002). 
40 NICHD (2006). 
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1.26. In contrast, evidence from the UK suggest that an early start may have some 

advantages. Melhuish and Gardiner (2020) find that children who start childcare 

between birth and age two years, particularly those from socio-economically 

disadvantaged backgrounds, may benefit from low quantities of childcare.41 Similarly, 

Burdenski et al. (2024) evidence that children in the UK who start childcare between the 

relatively later ages of three and five years are more likely to, on average, experience 

greater internalising behaviour problems.42 Findings from the EPPE study carried out by 

Taggart et al. (2015) also provide evidence of benefits of an earlier start in childcare for 

children’s intellectual development.43  

 

1.27. The differences in findings across the literature therefore highlight that the influence of 

the age at which childcare begins on outcomes may also depend on the quantity of 

childcare, as well as on certain characteristics of the child and country-specific contexts. 

 

1.28. The age at which childcare begins influences the association between childcare and 

children’s outcomes through the development of the child’s secure attachment. While 

childcare may be beneficial for various measures of children’s outcomes, the absence 

of parents and consequently the lack of quantity and quality of parental care may have 

adverse effects that may be counteractive of any positive influences, particularly socio-

emotional outcomes (Waldfogel 2002).44 This implies that while childcare may have 

positive effects for parents labour market outcomes, it may have more neutral or even 

adverse impacts on children’s development.  

 

Interactive effects 

 

1.29. As discussed throughout the subsections above, the association between childcare and 

children’s outcomes is confounded by several childcare-related characteristics, such as 

the quality, quantity, and the age at which childcare begins. Aside from these, the 

discussions above also mention, in some cases, that this association may vary 

according to the socio-economic background of children who experience childcare. 

 

1.30. Findings from the SEED study in Melhuish and Gardiner (2020) evidence differences in 

the impact of formal childcare settings by socio-economic background, with children 

from less advantaged backgrounds experiencing greater difficulties in externalising 

behaviours and emotional self-regulation.45 The study also found that childcare at earlier 

ages for children from disadvantaged socio-economic backgrounds is associated with 

better language development and more prominent narrowing of any potential socio-

economic effects in development relative to children from less disadvantaged 

backgrounds. 

 
41 Melhuish and Gardiner (2020). 
42 Burdenski et al. (2024). 
43 Taggart, B., Sylva, K., Melhuish, E., Sammons, P. and Siraj, I. (2015). Effective pre-school, primary 
and secondary educationa project: How pre-school influences children and young people’s attainment 
and developmental outcomes over time. Research report for the Department for Education. 
44 Waldfogel (2002). 
45 Melhuish and Gardiner (2020). 
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1.31. Differences in childcare uptake by socio-economic background are also evidenced in 

the literature. Pavolini and Van Lancker (2019) find children in several European 

countries to be less likely to uptake quality childcare and educational opportunities.46 

These differences in uptake then create the ‘Matthew Effect’ whereby existing 

inequalities are maintained and amplified, and consequently create differential impacts 

of childcare across children from more and less advantageous socio-economic 

backgrounds. 

 

The Strengths and Difficulties Questionnaire (SDQ) Scores 

 

1.32. SDQ scores refer to scores from completing the Strengths and Difficulties Questionnaire 

developed within the fields of psychiatry and psychology by Goodman (1997).47 The 

questionnaire is intended as a behavioural screening tool on children aged between two 

and 17 years. The questionnaire was designed to meet the needs of researchers, 

clinicians, and educationalists for a range of purposes which include research, clinical 

assessment, and evaluation of children’s outcomes.  

 

1.33. The questionnaire asks about 25 attributes of children, where these attributes are then 

divided between the following five subscales (youthinmind 2024):48 

 

o Emotional Symptoms. 

o Conduct Problems. 

o Hyperactivity/Inattention. 

o Peer Relationship Problems. 

o Prosocial Behaviour.49 

For children aged under 10 years, a responsible parent, carer or teacher answers the 

questionnaire, while for children aged 10 years or over, the children themselves answer 

the questionnaire. The descriptions of the questions asked to form each subscale are 

in appendix A. 

1.34. The scores from the questionnaire are well-established clinical measures of children’s 

psychopathological symptoms in the literature. The validity of these scores as clinical 

measures have been tested across a range of different country-specific contexts, 

 
46 Pavolini, E. and Van Lancker, W. (2018). The Matthew effect in childcare use: a matter of policies or 
preferences? Journal of European Public Policy, 25(6), pp. 878-893. 
47 Goodman, R. (1997). The Strengths and Difficulties Questionnaire: A Research Note. Journal of Child 
Psychology and Psychiatry, 38(5), pp. 495-597. 
48 Youthinmind (2024). What is the SDQ? [Online]. Available at: SDQ info. 
49 The prosocial behaviour score is a different concept to the alternative scores because the absence 
of prosocial behaviours does not imply antisocial behaviours. As such, it is excluded from the total score. 

https://www.sdqinfo.org/a0.html
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including children within communities in Sweden50, in the Netherlands51, in Italy52, and 

in the UK.53,54 The use of SDQ scores extends beyond clinical settings as studies across 

a range of different disciplines use the scores as measures of children’s development 

and socio-emotional behaviours (youthinmind 2024).55  

 

1.35. While the literature highlights the strengths of the scores as a measure of 

psychopathological symptoms, it also highlights certain weaknesses, particularly when 

used as a measure for behaviour problems. A strand of literature discussed in Meer et 

al. (2008) aim to assess the extent of agreement in scores of questionnaires as 

completed by children and their parents.56 They discuss that this literature generally finds 

low to moderate levels of agreement, where the level of agreement also differs according 

to the age of the child and to different contexts. In addition, a second study in the UK by 

McSherry et al. (2018) find a strong and positive correlation between SDQ scores 

completed by parents and the Parenting Stress Index-Short Form (PSI-SF), a measure 

of parenting stress, such that SDQ scores may be used as a proxy measure for parenting 

distress.57 As such, these findings suggest that the information in the SDQ which forms 

the score is susceptible to biases in parental response. This is acknowledged in the 

literature as Barnes et al. (2010) highlight that mothers’ reports of their children’s 

behaviour in the Adaptive Social Behaviour Inventory (ASBI), a measure of children’s 

behaviour problems not highly dissimilar to the SDQ scores, may reflect different 

expectations for children across mothers and children with differing characteristics.58,59 

Further discussions on SDQ scores and their potential limitations are in section 5. 

 

  

 
50 Malmberg, M., Rydell, A-M., Smedje, H. (2003). Validity of the Swedish version of the Strengths and 
Difficulties Questionnaire (SDQ-Swe). Nordic Journal of Psychiatry, 57(5), pp. 357-363. 
51 Muris, P., Meesters, C. and van den Berg, F. (2003). The Strengths and Difficulties Questionnaire 
(SDQ): Further evidence for its reliability and validity in a community sample of Dutch children and 
adolescents. European Child and Adolescent Psychiatry, 12(1). 
52 Di Riso, D., Salcuni, S., Chessa, D., Raudino, A., Lis, A. and Altoe, G. (2010). The Strengths and 
Difficulties Questionnaire (SDQ). Early evidence of its reliability and validity in a community sample of 
Italian children. Personality and Individual Differences, 49, pp. 570-575. 
53 Goodman, A. and Goodman, R. (2011). Population mean scores predict child mental disorder rates: 
validating SDQ prevalence estimators in Britain. Journal of Child Psychology and Psychiatry, 52(1), pp. 
100-108. 
54 Hobbs, T., Little, M. and Kaoukji,D. (2007). Using the Strengths and Difficulties Questionnaire (SDQ) 
to measure the behavior and emotional health of children in schools in the United Kingdom. International 
Journal of Child and Family Welfare, pp. 150-164. 
55 (youthinmind 2024). 
56 Van deer Meer, M., Dixon, A. and Rose, D. (2008). Parent and child agreement on reports of 
problem behaviour obtained from a screening questionnaire, the SDQ. European Child and 
Adolescent Psychiatry, 17(8), pp. 491-497. 
57 McSherry, D., Malet, M. and Weatherall, K. (2018). The Strengths and Difficulties Questionnaire 
(SDQ): A Proxy Measure of Parenting Stress. British Journal of Social Work, 0, pp. 1-20. 
58 The ASBI is a 30-item measure, alike SDQ scores, which aims to assess the social competence in 
school-aged children.  
59 Barnes et al. (2010). 
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2. Methodology 

Research design 

2.1. The research made use of data from the Understanding Society (USoc) dataset, part of 

the United Kingdom Longitudinal Household Study (UKLHS). The USoc is a self-reported 

survey that contains information on approximately 40,000 UK households and all their 

members. It is a long-term study that began in 2009 with the aim of capturing the socio-

economic circumstances, behaviours, and attitudes of people living in the UK, and how 

these aspects change over time. The study is intended to be nationally representative, 

including individuals from different age groups, ethnicities, geographical locations, and 

socio-economic backgrounds, and as such allows research to explore a wide range of 

research questions and topics. 

 

2.2. The research uses data on children, parents, and households from waves six to 13.60 

While the USoc is a longitudinal dataset, the research here takes a pooled cross-sectional 

approach where children of certain ages are pooled across different waves. The dates of 

fieldwork for each wave are set out in Appendix E. 

 

Research framework 

Sample  

 

2.3. The main sample of interest are children aged five years who may have experienced 

childcare at age three years and are observed in any wave between waves six and 13. 

This is a sample of children who live with both parents at home, and who do not have 

any missing values for any of the variables considered in the analyses.  

 

2.4. In the USoc, the primary parent is responsible for answering questions relating to 

children aged zero to 10, where parents may be biological, adoptive, or stepparents. 

Only a small number of children aged five years who may have experienced childcare 

at age three years had the father as the primary parent. As such, these observations 

were dropped such that all sampled observations have the mother as the primary parent, 

to ensure comparability.  

 

2.5. Given the research objectives set out in section 1, alternative samples are created to 

address these objectives. A sample of children aged three years who are also observed 

at age five years aid in addressing the research objective 1, two distinct samples of 

children aged five years and aged eight years who are also observed at age three years 

were created to address objective 2, and lastly, a sample of children aged five who may 

have received childcare between the ages of one to four years served to address 

objective 3.61 The sample restrictions of children who live with both parents at home and 

who do not have any missing values for any of the variables considered are also applied 

 
60 The use of the dataset from wave six is a constraint imposed by the availability of certain childcare 
variables from this wave only. 
61 The inclusion of children aged five years who may have received childcare between the ages of one 
to four years is intended to boost the sample size and improve the reliability of estimates produced by 
statistical analyses. 
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to these samples. The sample sizes for these samples are reported throughout the 

findings sections. 

 

2.6. The restriction of these samples to children aged five years or eight years reflects SDQ 

scores only being collected at these ages in the USoc.  

 

Variables 

SDQ scores 

2.7. The main outcome variables of interest are the SDQ scores of children aged five and 

eight years. The SDQ scores are derived from a questionnaire that consists of 25 items 

which are divided into five subscales, each capturing a different aspect of children’s 

behaviour and emotional state. The full SDQ used to derive the scores below can be 

found in appendix A. More information on SDQ scores is discussed by the literature in 

section 2. 

 

2.8. In the sample, SDQ scores are obtained from completion of the SDQ by the mother of 

the children.62 As highlighted in the literature in section 2, results should therefore be 

interpreted with caution given the potential presence of measurement error in the 

completion of the questionnaire. That is, mothers’ reflections of their children’s behaviour 

may not reflect the true behaviour of the children, and may therefore produce estimates 

which are confounded by mothers’ characteristics. This is further discussed along with 

the data and methodological limitations in section 5. 

 

2.9. The SDQ scores considered are the following: 

 

 

1) SDQ Total score: the sum of the subscales 2) to 5). Intended to capture children’s 

overall socio-emotional difficulties. 

 

2) SDQ Emotional Symptoms Subscale: Aimed at assessing children’s emotional 

difficulties such as anxiety and depression. This score captures symptoms of 

internalising disorders whereby children’s internal experiences are affected by 

emotional difficulties. 

 

3) SDQ Conduct Problems Subscale: Intended to measure children’s behavioural 

issues related to conduct and antisocial behaviours. This score therefore captures 

symptoms of externalising disorders. 

 

4) SDQ Hyperactivity/Inattention Subscale: Aimed at assessing children’s symptoms 

of hyperactivity, impulsivity, and attention deficits.  

 

 
62 In the USoc, the SDQ is completed by the primary parent. Given that only observations in which the 
mother is the primary parent are kept in the sample, the SDQ of the sampled children were answered 
by the mother. 
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5) SDQ Peer Relationship Problems Subscale: Aimed at assessing children’s 

difficulties in interactions with their peers and in creating and maintaining social 

relationships. 

 

6) SDQ Prosocial Behaviour Subscale: Intended to measure children’s positive social 

behaviours such as empathy and kindness. 

 

 

2.10. SDQ scores 1) to 5) are on negative scales such that lower scores indicate fewer 

difficulties, and vice versa. The SDQ subscale score 6), corresponding to prosocial 

behaviour, is on a positive scale such that lower scores indicate greater difficulties. All 

SDQ subscale scores range from zero to 10, while the SDQ total score ranges from zero 

to 40. 

 

2.11. While some of the literature discussed in section 2 validates the use of SDQ scores as 

a measure of children’s socio-emotional behaviours, other literature also highlights the 

potential concerns which may arise from the use of the measure outside of a clinical 

context. The potential concerns over and implications of the use SDQ scores as an 

outcome measure for the research here is discussed in further depth in section 5. 

 

Childcare characteristics 

 

2.12. The main covariates of interest are the use of childcare and the use of specific types of 

childcare settings. The USoc collects information on whether parents of children below 

15 years of age use childcare, defined as care by anyone other than the responsible 

parents. Among parents who use childcare, information is also available on the type of 

childcare settings used and the weekly hours in each one of the childcare settings used. 

 

2.13. There are 17 different types of childcare setting available in the USoc. Considering the 

literature discussed in section 2 which highlights childcare settings to be an important 

factor in the association between childcare and children’s outcomes, childcare settings 

are grouped according to formal group care, formal individual care, and informal care as 

follows: 

 

1) Formal group care: Nursery school or class, special day school or nursery or unit 

for children with special educational needs, day nursery or creche, playgroup or 

pre-school, breakfast club or after-school club, on or not on school/nursery site, 

other nursery education or childcare provider. 

 

2) Formal individual care: Childminder, nanny, au pair or childcarer in the home, and 

babysitter who comes to the home. 

 

3) Informal care: Relatives (including ex-husband/wife/partner/the child’s non-

resident parent, grandparent(s), other relatives), and friends or neighbours. 

 

2.14. Children who used childcare were placed in one of the above categories according to 

the childcare setting that parents reported using. Children who used more than one 
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childcare setting were placed in one of the categories above based on the setting in 

which the child spent the highest number of weekly hours in. For example, a child who 

used 10 hours of nursery, 2 hours of playgroup, and 5 of childminder would have been 

placed in the formal group care category. As such, placement of children in the 

categories above reflect their most used childcare setting, but not necessarily the only 

setting used. 

 

Covariates 

 

2.15. A range of other characteristics were included in the analyses with the aim of capturing 

differences between children who did and did not attend childcare, and between children 

across different types of childcare setting. These variables were also included as 

covariates in regression models to aid in isolating the association between childcare use 

and use of types of childcare setting and children’s SDQ scores.  

 

o Gross household income63 – A continuous variable which captures the sum of 

the gross monthly incomes (in British pounds) from all household members in 

the month before the interview.  

 

o Bottom 25% Income – A binary variable indicating membership to the bottom 

25% of the household income distribution. Derived from the gross household 

income variable above. 

 

o Working parents – A binary variable indicating parents who are both in full-time 

employment, or one is in full-time employment while the other is in full-time 

education. Derived from parents’ economic activity and hours of work if in 

employment. 

 

o Female – A binary variable indicating whether the child is of the female gender.  

 

o Mother: Age at birth – A continuous variable indicating the age of the mother (in 

years) at the birth of the child. Derived from taking away the child’s age from 

the mother’s age.64  

 

o Mother: White ethnic group – A binary variable indicating the mother’s 

membership to the white ethnic group relative to alternative groups. 

 

o Mother/Father: Higher education qualification – A binary variable indicating 

whether parents have a higher education qualification. 

 

 
63 To remove the influence of outliers, observations in which the income level was above 2 standard 
deviations from the mean were dropped from the sample. 
64 The absence of dates of birth in the end-user license level of access of the USoc prevented a more 
accurate measure of the mother’s age at the birth of the child. 
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o Hours in childcare – Natural logarithm of average hours spent in the most used 

childcare settings.65 Included only in the specifications that use a sample of 

children who did use childcare. 

 

2.16. While the USoc is rich in other covariates that may be relevant to the research objectives 

set out in section 1, the sample restriction which excludes observations with missing 

values for any of the variables considered limits the number of covariates the analyses 

may include. That is, the inclusion of additional variables presents a trade-off with 

sufficiently large sample sizes for robust analyses. The influences of potentially omitted 

variables are discussed in further depth in section 5. 

 

Statistical analyses 

 

2.17. To answer the research objectives, the following analyses were carried out. Further 

descriptions of these analyses are included in Appendix 2: 

 

1) Descriptive analyses – Means, proportions, statistical significance tests, 

correlations, and visualisations. These analyses were implemented to 

address research objectives 1 and 2. 

 

2) Regression analyses – Regression models. These analyses were 

implemented to address research objective #3. 

 

2.18. In the descriptive analyses, weighted means, proportions, and analysis of variance 

(ANOVA) were employed. While in the statistical analyses, regression models were 

employed with the aim of estimating the association between the use of childcare and 

of childcare settings while controlling for the influence of the covariates discussed in the 

subsection above.  

 

2.19. Appendix C outlines the technical descriptions of these methods. Cross-sectional survey 

weights were applied to all estimates and statistical analyses to ensure results reflect 

population averages. 

 

2.20. The findings sections often refer to the concepts of ‘statistical significance’ and the 

magnitude and direction of ‘effects.’ These concepts are often used in empirical analyses 

and their understanding is crucial for the interpretations of results here. 

 

2.21. Statistical significance is a concept used to determine if the results of a study or 

experiment are likely to be true, and therefore unlikely to be a result of random chance. 

For instance, if there is a statistically significant difference in average SDQ scores 

between children who did and did not use childcare, there is a high probability that this 

 
65 The possibility of including indicators for low, medium, and high number of hours in childcare settings 
instead of the average number of hours was explored, given the discussions in the literature on section 
2. However, these transformations reduced the statistical power of estimates and left the estimated 
results generally unchanged. 
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difference exists, rather than it being a difference that arises due to random variation in 

SDQ scores. However, the statistical significance of this difference does not reflect a 

causal relationship, nor does it isolate the relationship between characteristics.  

 

2.22. The magnitude and direction of effects refers to the extent to which a characteristic 

influences another. The direction tells us whether it is a positive or negative influence, 

and the magnitude tells us the extent of this influence. Magnitudes and directions of 

effects throughout the report should be interpreted with caution considering the data 

limitations discussed in section 5. 
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3. Findings and discussion 

Main findings 

3.1. The following section presents a summary of main findings from this research. Full 

analysis of findings is presented in Appendix D of this report. 

 

Childcare use 

 

3.2. Within the USoc sample of children aged three years, at least 60% of the children used 

childcare across all waves. This proportion increased over time and was largely driven by 

an increase in the uptake of formal group childcare settings as the most popular settings. 

In contrast, the proportions of children who used formal individual and informal care 

settings fluctuated around an average of 15% and 10% across waves, respectively. This 

is illustrated in Figures 1 and 2 below. 

 

Figure 1: Weighted proportion by childcare use and wave. 

 

Notes: Underlying counts available in appendix B. Sample of children aged three years who were also observed 

at age five years. 
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Figure 2: Weighted proportion by types of childcare setting and wave. 

 

Notes: Underlying counts available in appendix B. Sample of children aged three years who were also observed 

at age five years. Sample of children who received childcare.  

 

3.3. Further research into these trends over time may shed light on the extent to which these 

changes may be associated with the policy changes discussed in section 2, but also, 

whether these trends may be associated with changing supply-side factors such as 

increases in the costs or availability of types of childcare settings. 

 

3.4. Within the three types of childcare settings, average hours across the formal care settings 

were similar and fluctuated around an average of 20 hours per week across waves. In 

contrast, the average hours children spent in informal care settings was significantly lower 

at an approximate average of 12 hours per week across waves. This is illustrated in Figure 

3 below. 
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Figure 3: Weighted average weekly hours by types of childcare setting and wave. 

 

Notes: Underlying counts available in appendix B. Sample of children aged three years who were also observed 

at age five years. Sample of children who received childcare. Hours correspond to the average hours in the most 

used types of childcare setting if more than one setting is used. 

 

Among children who did and did not use childcare, those who did use childcare were, on 

average, more likely to come from families earning higher household incomes, to have 

working parents, parents who had a higher education qualification, and mothers who were 

from the white ethnic group, as illustrated in Table 1 below. These findings are in line with the 

evidence in literature which highlights socio-economic background and ethnicity to be drivers 

of the likelihood to use childcare (Flisi and Blasko 2019, Del Boca 2016).66,67 

  

 
66 Flisi and Blasko (2019). 
67 Del Boca (2016). 
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Table 1: Weighted means by childcare use. 

Variable No Childcare Use Childcare Use Difference 

Income (pounds)* 3763.12 5092.08 1328.961*** 

Bottom 25% income 0.40 0.20 -0.203*** 

Working parents 0.09 0.28 0.196*** 

Female 0.53 0.47 -0.061 

Mother: Age at birth (years)* 29.30 30.18 0.877 

Mother: White ethnic group 0.81 0.95 0.140** 

Mother: Higher education 

qualification 
0.48 0.74 0.266*** 

Father: Higher education 

qualification 
0.48 0.60 0.122* 

Population size 205.90 469.92 675.82 

Sample size 201 407 599 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Sample of children aged three who are also observed at age five. * All 

statistics represent proportions of the corresponding groups, except for the variables Income and Mother: Age at 

birth. The statistics of these two variables represent averages of the distributions of continuous variables. 

 

 

3.5. Differences in characteristics were also found among children who were in childcare but 

experienced different types of childcare settings. Specifically, children who were in 

informal care settings were on average more likely to come from families of lower 

household incomes and to have parents who do not have a higher education qualification. 

As such, the decision to use informal care settings is likely to be, at least partly, 

determined by the costs and availability of formal care settings. These findings are in line 

with Abrassart and Bonoli (2015) who also evidence children from more advantaged 

socio-economic backgrounds being more likely to use formal childcare settings.68 

 

Children’s development and childcare use 

 

3.6. Using SDQ scores as a measure for children’s development, scores indicating fewer 

difficulties are more common among children aged five and eight years. This suggests 

that the average child of these ages is not at risk of mental health disorders according to 

the SDQ scores risk thresholds in Goodman (1997).69 However, children aged eight years 

on average faced greater difficulties and a wider distribution of scores relative to children 

aged five years. That is, children aged eight years were more likely to face greater 

difficulties in the aspects of the scores relative to children aged five years. The differences 

 
68 Abrassart and Bonoli (2015). 
69 Goodman (1997). 
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in scores between these ages is illustrated in the comparison of mean scores across the 

various SDQ components in Table 2 below. 

Table 2: Average SDQ scores by age. 

Variable 
Age 5 Age 8 

Difference 

(8-5) 

SDQ Total Score 7.99 11.20 -3.207* 

SDQ Conduct Problems 1.69 1.94 -0.254 

SDQ Emotional Symptoms 1.68 3.06 -1.379* 

SDQ Hyperactivity 3.48 4.33 -0.853 

SDQ Peer Relationship Problems 1.14 1.87 -0.722* 

SDQ Prosocial Behaviour 8.42 8.32 0.104 

Population Size 689.30 203.06  

Sample Size 623 191  

Notes: * p<0.05, ** p<0.01, *** p<0.001. Sample of children aged eight and five who have also been 

observed at age three. 

 

3.7. A potential driving mechanism for the differences in SDQ score distributions across ages 

may be experiences in school which are more likely to influence children aged eight years 

than those aged five years, who just began schooling. These differences may also reflect 

different developmental changes across children of different ages. Children aged eight 

are more likely to encounter more complex social situations and academic pressures 

which can contribute to the increased difficulties in emotional symptoms and peer 

relationships. Given the potential greater influence of confounding characteristics on SDQ 

scores at age eight years relative to age five years, the analyses primarily focus on SDQ 

scores at age five years.  

 

3.8. Descriptive analyses highlighted associations between the SDQ scores of children aged 

five years and several childcare-related and personal characteristics before accounting 

for the potential influences of confounding characteristics. Negative correlations between 

the scores and personal characteristics highlight that children face lower difficulties where 

household income is higher, where the mother’s age at birth is higher, and where parents 

are more educated, albeit these results are no indication of a causal relationship between 

the scores and these characteristics. This is illustrated in Table 3 below. 
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Table 3: Correlation coefficients between SDQ scores and characteristics of children aged five. 

Variable 
SDQ 

Total 

Score 

SDQ 

Conduct 

Problems  

SDQ 

Emotional 

Symptoms 

SDQ 

Hyperactivit

y 

SDQ 

Peer 

Problem

s 

SDQ 

Prosocial 

Income -0.08* -0.09* -0.02 -0.05 -0.08* 0.03 

Bottom 25% 

income 
0.09* 0.08* 0.04 0.07 0.07* -0.04 

Working parents 0.00 -0.02 -0.06 0.08 0.00 0.02 

Female -0.09* -0.01 0.01 -0.17*** -0.04 0.22*** 

Mother: Age at 

birth 
-0.17*** -0.14*** -0.12** -0.10* -0.18*** 0.02 

Mother: White 

ethnic group 
0.02 0.10* -0.01 0.04 -0.10** 0.00 

Mother: Higher 

education 

qualification 

-0.11** -0.14*** 0.05 -0.12** -0.10* 0.02 

Father: Higher 

education 

qualification 

-0.10* -0.14*** 0.03 -0.11** -0.07 -0.02 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Sample of children aged five years old who were also observed at age 

three. Childcare use corresponds to use at age three. 

 

3.9. While the correlation coefficients indicate very weak correlations again, the statistical 

significance of certain coefficients suggests that, with a high probability, relationships 

between these variables exist. 

 

3.10. In line with the literature in section 2, household income was negatively correlated with 

all SDQ scores. The results suggest that as household income increases, the total SDQ 

score as well as the scores associated with conduct and peer relationship problems 

decreased such that children from higher income families experienced lower difficulties 

in these aspects. Similarly, children at the bottom 25% of the income distribution tended 

to score higher in these and therefore experienced greater difficulties in these aspects. 

 

3.11. In contrast, fewer associations exist between childcare-related characteristics and the 

scores. No differences in average SDQ scores were found between children who used 

and did not use childcare at age three years, before accounting for the influence of 

potentially confounding characteristics, as illustrated in Table 4 below. When accounting 

for these potential influences, the results still fail to evidence any differences in SDQ 

scores arising from the use of childcare compared to no use. Further, when allowing for 

the interaction between childcare use and socio-economic background, as suggested in 

the literature in section 2, no effects were evidenced either. 
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Table 4: Mean SDQ scores by childcare use. 

Variable No Childcare 

Use 

Childcare Use Difference 

(cc-nocc) 

SDQ Total Score 8.26 7.88 -0.375 

SDQ Conduct Problems 1.58 1.73 -0.152 

SDQ Emotional Symptoms 1.79 1.64 0.145 

SDQ Hyperactivity 3.60 3.43 -0.166 

SDQ Peer Relationship Problems 1.29 1.08 -0.202 

SDQ Prosocial Behaviour 8.21 8.51 0.302 

Population size 206.82 494.93 701.46 

Sample size 201 422 623 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Sample of children aged three years old who were also observed at age 

five. 

 

3.12. These findings may reflect a true effect where childcare at earlier ages has no differential 

impact on children’s SDQ scores at age five years relative to no childcare use. Indeed, 

much of the literature explored in section 2 finds either no impact of childcare across 

different measures of children’s development, or finds an impact that is conditional on 

other characteristics such as quantity, quality, type of childcare setting used, age at 

which childcare began, among others. As such, this literature along with the findings 

reported here highlight that the association between childcare use and children’s 

outcomes has complex underlying relationships and mechanisms. 

 

3.13. However, the result of no effect of childcare and children’s SDQ score may also be a 

reflection of the data limitations of the research. As discussed in further depth from 

paragraph 5.18 below, the potential endogeneity of the choice to use childcare and the 

measurement error also potentially present in the SDQ scores may influence the extent 

to which statistical models can accurately capture the presence of a relationship, or the 

lack thereof. In light of these limitations, this report discusses future research that may 

be able to better isolate the relationship between childcare use and children’s SDQ 

scores. 

 

3.14. Among childcare users, relationships between use of types of childcare settings and 

SDQ scores emerge. The results from the descriptive analysis highlight that children 

who were primarily in informal settings at earlier ages faced, on average, fewer 

difficulties related to essentially all SDQ scores at later ages relative to children who 

primarily attended the formal settings. In contrast, children who mostly participated in 

formal individual care at earlier ages had a significantly higher average SDQ score 

associated with emotional symptoms. This means these children were significantly more 

likely to develop symptoms of depression and anxiety relative to those who participated 

in informal or formal group settings.  

 



30 
 

Table 5: Mean SDQ scores by types of childcare setting. 

Variable 
Formal Group Care 

Formal Individual 

Care 
Informal Care 

SDQ Total Score 7.89 8.91 6.79 

SDQ Conduct Problems 1.69 1.69 1.29 

SDQ Emotional Symptoms 1.63 2.42 1.67 

SDQ Hyperactivity 3.48 3.50 2.89 

SDQ Peer Relationship Problems 1.09 1.31 0.93 

SDQ Prosocial Behaviour 8.47 8.59 8.74 

Population size 326.92 57.65 96.56 

Sample size 272 47 88 

Notes: Sample of children aged three years old who were also observed at age five. 

 

3.15. However, these results do not account for the potential influence of confounding 

characteristics, and when these are accounted for, these relationships all dissipate. That 

is, when accounting for differences in parental education, household income, gender, 

among other characteristics across children in different care settings, statistical models 

fail to find an association between use of type of childcare settings and SDQ scores.  

 

3.16. This difference in results across methods means that there are confounding 

characteristics in the relationship between SDQ scores and the use of types of childcare 

settings. Namely, differences in average SDQ scores at ages five and eight years across 

children who used different types of childcare settings at earlier ages is unlikely to be a 

direct result of the types of childcare setting children used. 

 

3.17. When accounting for differences in characteristics across children using different care 

settings but allowing for the impact of types of childcare settings on SDQ scores to differ 

across children whose families earn incomes within the bottom 25% and top 75% of the 

household income distribution, relationships emerge again. Therefore, household 

income has been evidenced, in the context of this research, to be an important 

confounding characteristic in the relationship between childcare and SDQ scores. 

 

3.18. The results evidence that children who were in informal care settings at earlier ages 

indeed faced fewer difficulties in conduct problems relative to children in formal individual 

care, but only among children whose families’ incomes were within the top 75% of the 

income distribution. In fact, children who used informal care settings but belonged to 

families within the bottom 25% of the income distribution actually faced greater peer 

relationship problems and prosocial behaviour challenges relative to children in the 

same income position but using primarily formal individual and group care settings, but 

also relative to children in the same care setting but in higher family income positioning. 

These results are presented in a summary of regression estimates in Table 6 below. 
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Table 6: Regression estimates for types of childcare settings and interaction term. 

 Total score 
Emotional 

Symptoms 

Conduct 

Problems 
Hyperactivity 

Peer 

Relationship 

Problems 

Prosocial 

Behaviour 

Relative to informal care       

Formal group care 
-0.007 -0.124 0.124 0.033 0.075 -0.033 

(0.093) (0.095) (0.096) (0.103) (0.075) (0.027) 

Formal individual care 
0.139 0.079 0.256* -0.003 0.157 -0.056 

(0.099) (0.135) (0.123) (0.120) (0.128) (0.056) 

Relative to upper 75%        

Bottom 25% gross household 

income 

0.100 -0.024 0.042 0.146 0.295** -0.065** 

(0.118) (0.125) (0.115) (0.110) (0.106) (0.024) 

Relative to bottom25*informal       

Bottom25 * Formal Group 
0.152 0.316 0.017 0.090 -0.238 0.086* 

(0.204) (0.188) (0.171) (0.197) (0.192) (0.034) 

Bottom25 * Formal individual 
-0.526 -0.444 -0.200 -0.200 -0.662* 0.141* 

(0.577) (0.377) (0.335) (0.407) (0.257) (0.070) 

Relative to childcare at age 1       

Childcare at age 2 
-0.125 0.038 0.008 -0.161 -0.039 0.019 

(0.181) (0.152) (0.145) (0.151) (0.142) (0.034) 

Childcare at age 3 
0.075 0.171 0.115 -0.124 0.140 0.002 

(0.235) (0.209) (0.252) (0.221) (0.188) (0.056) 

Childcare at age 4 
0.080 0.043 0.111 -0.054 0.211 -0.061 

(0.232) (0.208) (0.221) (0.286) (0.241) (0.076) 

Relative to higher education       

Mother: No higher education 

qualification 

-0.115 0.051 -0.088 -0.137 -0.082 0.001 

(0.092) (0.089) (0.091) (0.086) (0.078) (0.018) 

Father: No higher education 

qualification 

0.095 0.077 0.017 0.073 -0.025 -0.011 

(0.098) (0.085) (0.085) (0.091) (0.075) (0.021) 

Log hours in childcare setting used 
0.010 0.015 -0.011 0.007 0.029 -0.001 

(0.047) (0.045) (0.055) (0.053) (0.040) (0.017) 

Relative to non-working parents       

Working parents 
0.018 -0.145 0.001 0.086 0.065 0.025 

(0.086) (0.086) (0.084) (0.085) (0.072) (0.025) 

Relative to male       

Female 
-0.161 -0.039 -0.076 -0.194* -0.097 0.086*** 

(0.082) (0.080) (0.064) (0.079) (0.072) (0.024) 

Mother: Age at birth 
-0.031 -0.107 0.095 0.024 -0.239 0.034 

(0.151) (0.144) (0.124) (0.175) (0.147) (0.099) 

Relative to other ethnic groups       

Mother: White ethnic group 
-0.018* -0.019* -0.005 -0.011 -0.015* -0.003 

(0.009) (0.008) (0.008) (0.008) (0.006) (0.002) 

N 606 606 606 606 606 606 

R-sq 0.095 0.100 0.047 0.071 0.098 0.101 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Standard errors in brackets. Region and wave controls included but not 

reported in all specifications. Sample of children aged five who are also observed at ages one, two, three or four 

years. Coefficients are reported in log points. 
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3.19. As such, the results evidence that childcare influences children’s SDQ scores through 

the type of setting at which childcare is experienced, and according to the socio-

economic background of the children. The results specifically evidence that children who 

participated in informal care settings and who come from less advantaged socio-

economic backgrounds faced greater challenges relative to children in different income 

positions and types of childcare settings. This group of children are therefore most likely 

to present SDQ scores that indicate lower levels of socio-emotional development.  

 

Data and methodological limitations 

 

3.20. Limitations inherent within the data used in the study place further limitations on the 

potential reliability of findings, despite methodological choices taken in order to address 

these concerns.  

 

3.21. The primary methodological concern is the endogeneity of the choice to use childcare 

and the choice of types of childcare settings to use. This endogeneity arises from 

characteristics of the children, parents, and households that are correlated with SDQ 

scores being absent from the dataset. This means that when these characteristics are 

not accounted for, the estimates of the impact of childcare on children’s scores likely 

suffer from some degree of biases. These biases may inflate or deflate the estimated 

impact such that interpretations become complicated and any impacts on SDQ scores 

cannot be confidently solely attributed to the use of childcare. 

 

3.22. As a result of this, empirical studies which attempt to capture the influence of childcare 

on children’s outcomes usually employ statistical models which account for the influence 

of unobserved characteristics which may bias the estimated impact. These methods 

usually rely either on longitudinal data, on events which may be used as quasi-

experiments, or the availability of characteristics which may be used as instruments to 

the choice of childcare use. Examples of these studies include Blanden et al. (2021) 

who use a change in childcare policy in England as a quasi-experiment, Corazzini et al. 

(2021) who use the variation in childcare services availability across regions in Italy as 

an instrument for childcare use, and lastly, Lefebvre and Merrigan (2000) who use fixed 

effects models to remove the influence of time-invariant unobserved characteristics 

which may confound the choice to use childcare. 

 

3.23. The possibility of employing these methods was explored for the research here. 

However, the methods rely either on longitudinal data or on the availability of 

characteristics to use as instruments. While the USoc is a large longitudinal data set, 

sample sizes for cohort analyses of the sub-sample of interest were insufficiently large 

to ensure robust estimates through a longitudinal design, which suggests a high rate of 

attrition in the data collection.  

 

3.24. For broader samples, Cabrera-Alvarez et al. (2023) report that 60.1% of respondents in 

wave one (2009-10) of the general population survey (GPS) of the USoc were lost by 
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wave 11 (2019-20).70 Similarly, Lynn and Borkowska (2018) report that 48% of the GPS 

of the USoc were lost between wave one and wave 7 (2015-16).71 Attrition rates are 

likely to vary across sub-samples of the data, and indeed these studies highlight attrition 

to be on average greater among younger and male respondents, for example. While 

there is no evidence of the attrition rate among a sub-sample of parents of children aged 

five years who may have received childcare at age three years, the limited sample sizes 

of cohorts of parents of children who meet this criterion relative to broader sub-samples 

suggest that attrition may be greater among families, or at least among families who 

bear children through the course of being sampled in the survey. 

 

3.25. The second methodological concern is the potential presence of measurement error in 

the SDQ scores and in other characteristics considered from the USoc data. 

Measurement error means that the reported values for SDQ scores and other 

characteristics may not reflect their true values but instead reflect random errors arising 

from respondents’ individual differences in subjective reflection. This is particularly 

concerning regarding SDQ scores that were derived from mothers’ answers of the SDQ 

such that the scores are likely to, at least partly, reflect mothers’ perceptions, 

expectations, and interpretations of their children’s behaviours which may not 

necessarily reflect the child’s true behaviours. Measurement error is likely also present 

in the number of hours parents report their children to spend in the corresponding types 

of childcare settings. Since children were grouped into formal group, formal individual or 

informal care based on the types of childcare settings they spent the greatest number 

of hours in, incorrect reporting of these hours by parents would also likely influence the 

results to some extent. 

 

3.26. Similarly to the concerns of endogeneity, the presence of measurement error is likely to 

create biases in the estimated impact of childcare on children’s SDQ scores such that 

the interpretations of any estimates become more complex. This complexity arises 

because it becomes difficult to precisely determine whether any estimated impacts of 

childcare on children’s SDQ scores (or the lack of impacts) truly reflect a relationship (or 

the absence of a relationship) between these characteristics, or whether it simply reflects 

differences in the extent of measurement error across children who did and did not 

attend childcare or across types of childcare settings.  

 

3.27. Remedies for the adverse influences of the presence of measurement error include a 

rich empirical specification that may account for the underlying intangible characteristics 

which may influence the extent of measurement error. However, such characteristics are 

difficult to measure and therefore are rarely observed in data sets. Alternatively, the use 

of administrative data or a measure of children’s outcomes that is less subjective to the 

perceptions of others would ameliorate these concerns. 

 

 
70 Cabrera-Alvarez, P., James, N. and Lynn, P. (2023). Panel attrition in the General Population 
Sample and the Immigrant and Ethnic Minority Boost of Understanding Society. Understanding 
Society Working Paper Series. Working Paper number 2023-03. 
71 Lynn, P. and Borkowska, M. (2018). Some Indicators of Sample Representativeness and Attrition 
Bias for BHPS and Understanding Society. Understanding Society Working Paper Series. Working 
Paper number 2018-01. 
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3.28. In light of the above, the overall concerns over and limitations of the present research 

revolve around the availability of longitudinal data that carries a sufficiently large sample 

size and/or a relatively low attrition rate, and also which contains more objective 

measures of child development and a rich set of personal, family, and household 

characteristics.  

 

Scope for future research 

3.29. Based on the findings described in section 4 and data limitations discussed above, the 

research here presents a broad scope for future research on the impact of childcare on 

children’s outcomes. 

 

3.30. Conditional on the availability of longitudinal data with the necessary features discussed 

above, future research may build from the findings here and implement cohort-specific 

and cross-cohorts research to better isolate the impact of childcare on children’s SDQ 

outcomes and mitigate the concerns over the endogeneity of decisions surrounding 

childcare. 

 

3.31. Given the different childcare-related policy contexts across the nations of the UK, a topic 

for future research may be to evaluate whether the findings here differ from those 

obtained from distinctive samples from the different nations, and whether any differences 

across countries arise.  

 

3.32. While the literature on the impact of childcare on children’s outcomes is rich, a branch 

from this literature that is concerned with the impact on parents’ outcomes is equally 

rich. Future research may therefore attempt to capture the influence which the 

availability and costs of childcare as well as any changes in childcare policies influence 

the labour supply of parents, particularly mothers and single parents. This research may 

be valuable in better designing childcare-related policies, but also in better addressing 

existing gender and parental inequalities in the labour market. 

 

3.33. Related to the above, future research may be concerned with whether there is a 

differential impact of childcare use and of the use of certain types of childcare settings 

on the labour market outcomes of parents and the developmental outcomes of children. 

Evidence from this research would be a valuable aid in designing childcare-related 

policies with a greater potential for high returns to the economy. 

 

3.34. As relevant to the policy context in Wales, future research may also be concerned with 

the changes and the drivers of changes in the uptake of childcare, in the use of certain 

types of childcare settings, and the quantities of childcare used over time. More 

specifically, whether these changes are associated with changes in childcare-related 

policies in Wales since these changes can act as quasi-experiments that pose valuable 

and rare opportunities for research. As such, if estimates of the impacts of childcare on 

children’s and parents’ outcomes are known, policymakers may be able to better assess 

and predict the influences of future policy changes on these relationships. 
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Appendices 

 

A The Strengths and Difficulties Questionnaire [Saesneg yn unig / 

English only] 

 

 
Source: Goodman (1997).72 

  

 
72 Goodman (1997). 
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B Sample size by wave 

Table 7 below reports the population sizes (weighted sample sizes) by wave which 

corresponds to the number of children aged three who have also been observed at age five. 

For children who are observed at both ages, duplicates are dropped to avoid double-sampling 

children. 

Table 7: Weighted counts 

Wave Total 
Childcare 

Use 

No 

Childcare 

Use 

Formal 

Group Care 

Formal 

Individual 

Care 

Informal 

Care 

6 30439.60 20838.41 9601.19 13301.41 2022.41 5514.59 

7 24802.56 17281.32 7521.24 12697.51 2666.12 1917.69 

8 20471.12 13254.89 7216.22 10384.62 1076.31 1793.96 

9 13649.70 9373.49 4276.20 5568.84 1641.74 2162.91 

10 7623.90 5919.04 1704.86 4007.06 806.56 1105.42 
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C Methods 

The methods used to implement the analyses were as follows: 

 

1) ANOVA and ordinary least squares regressions 

 

To estimate the statistical difference in weighted means of the variables of interest, two 

methods were used – weighted OLS regressions for differences in means across two groups 

(use of childcare and no use of childcare), and analysis of variance (ANOVA) for contrasts in 

weighted means across more than two groups (formal group, formal individual, and informal 

care). These methods were used instead of simple t-tests given that the latter method does 

not allow for survey weights given that it assumes homogeneity in variance across groups and 

an equal contribution of each observation to the estimation of the means. As such, t-tests are 

unsuitable for weighted data given that introducing weights means observations may 

contribute differently to the estimation of the mean thereby giving rise to heterogeneity in 

variance across groups.  

 

OLS was implemented to obtain the difference in means across children who did and did not 

use childcare. The regression estimates an equation where the variable of interest is the 

dependent variable, and the only covariate is a binary indicator of membership in one of the 

two groups. The coefficient associated with the model’s constant represents the weighted 

mean of the dependent variable when the binary variable equals zero, or the mean of the 

dependent variable for the baseline group; While the coefficient estimate associated with the 

binary variable represents the difference in means across the baseline and non-baseline 

group. The p-value associated with the coefficient estimate therefore captures the confidence 

level at which the coefficient, or the difference in means, is statistically different from 0. 

 

ANOVA was implemented to obtain the differences in weighted means across three groups. 

The method first calculates the weighted mean of the variable of interest and separates the 

total variation into components associated with between-group and within-group variations. 

An F-statistic was then calculated as the ratio of between-group to within-group and is used 

to determine any statistical differences in the between-group means. The p-value associated 

with the F-statistic then determined the confidence level at which these differences are 

statistically different from zero. 

 

2) Pooled ordinary least squares 

 

Pooled OLS is a method whereby data from different time periods or groups are pooled into a 

single data set and an OLS regression is estimated over the pooled data. The method was 

used to estimate the average impact on SDQ scores at age five of the use of childcare and 

the use of different types of childcare settings between the ages of one to four, holding 

constant other characteristics at age five years. 

 

Given the limited sample size of a single-cohort analysis, the purpose of implementing the 

method was to boost the sample size by bringing in children aged five years from different 

waves of the USoc. As such, the analysis combined multiple cross-sectional datasets 

corresponding to different waves of the USoc into a single dataset. Each observation still 

represents a child aged five, albeit the wave at which children are five differs across 
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observations. Given the cross-sectional design of the model, cross-sectional weights were 

introduced. 

 

The empirical specifications used to implement the analysis were as follows: 

 

a) Childcare use 

 

To estimate the impact of childcare use on the various SDQ scores, three specifications were 

used on a sample of children aged five years who may have used childcare between the ages 

of one to four: 

 

a.1) Basic specification  

 

𝑙𝑛𝑆𝐷𝑄𝑖𝑠 = 𝛼 + 𝛾1𝐶𝐶𝑎𝑟𝑒𝑖 + 𝛾𝑎𝐴𝑔𝑒𝑖𝑎 + 𝛾𝑤𝑊𝑎𝑣𝑒𝑖𝑤 + 𝜖𝑖 

 

Where 𝑙𝑛𝑆𝐷𝑄𝑖𝑠 is the natural logarithm (log) of SDQ score s (where s= [SDQ total score, SDQ 

Subscale Emotional Symptoms, ...]) of child 𝑖. 𝛼 is a constant term which captures the average 

SDQ score s among children not in childcare, 𝐶𝐶𝑎𝑟𝑒𝑖 is a binary indicator for the use of 

childcare, 𝐴𝑔𝑒𝑖𝑎 is a vector of 𝑎 dummy variables indicating the age at which child 𝑖 is observed 

to potentially have used childcare, 𝑊𝑎𝑣𝑒𝑖𝑤 is a vector of 𝑤 dummy variables indicating the 

wave at which child 𝑖 is observed, and lastly, 𝜖𝑖 is a random error term. The coefficient of 

interest is 𝛾1 which captures the ‘raw’ difference in SDQ score s among children who used 

childcare relative to those who did not. That is, the difference in average SDQ score across 

children who did and did not use childcare before accounting for differences in other 

characteristics across these groups. 

 

a.2) Full specification 

 

𝑙𝑛𝑆𝐷𝑄𝑖𝑠 = 𝛼𝑖  + 𝛾1𝐶𝐶𝑎𝑟𝑒𝑖 + 𝛾2𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 + 𝛾𝑐𝑋𝑖𝑐 + 𝛾𝑎𝐴𝑔𝑒𝑖𝑎 + 𝛾𝑤𝑊𝑎𝑣𝑒𝑖𝑤 + 𝜖𝑖 

 

Where 𝐵𝑜𝑡𝑡𝑜𝑚50𝑖 is a binary indicator of membership to the bottom 25% of the gross 

household income distribution, and 𝑋𝑖𝑐 is a vector of 𝑐 characteristics as control variables 

discussed in section 3. With the change in the empirical specification, the interpretations of 

the coefficients of interest change. The coefficient 𝛾1 now captures the difference in average 

SDQ score s between children who did and did not use childcare, across all positions within 

the income distribution. Coefficient 𝛾2 captures the difference in average SDQ score s between 

children at the bottom 25% and top 75% of the income distribution, across both children who 

did and did not use childcare. Lastly, coefficient 𝛾𝑐 vector of 𝑐 coefficients corresponding to the 

characteristics within vector 𝑋𝑖𝑐, and these capture the associations between the control 

variables and SDQ score s. All other terms have similar interpretations as above. 

 

a.3) Interaction specification 

 

𝑙𝑛𝑆𝐷𝑄𝑖𝑠 = 𝛼𝑖  +  𝛾1𝐶𝐶𝑎𝑟𝑒𝑖 + 𝛾2𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 + 𝛾3(𝐶𝐶𝑎𝑟𝑒𝑖 × 𝐵𝑜𝑡𝑡𝑜𝑚25𝑖) + 𝛾𝑐𝑋𝑖𝑐 + 𝛾𝑎𝐴𝑔𝑒𝑖𝑎

+ 𝛾𝑤𝑊𝑎𝑣𝑒𝑖𝑤 + 𝜖𝑖 
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Where 𝐶𝐶𝑎𝑟𝑒𝑖 × 𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 is an interaction term between use of childcare and membership 

to the bottom 25% of the income distribution. As before, the inclusion of additional controls 

changes in the interpretations of coefficients. 𝛾1 now captures the difference in average SDQ 

score s between children who did and did not use childcare, among those in the top 75% of 

the income distribution. Similarly, 𝛾2 captures the difference in average SDQ score s between 

children in the bottom 25% and in the top 75% of the income distribution, among those who 

did not use childcare. Lastly, 𝛾3 captures the difference in SDQ scores between children who 

did and did not use childcare, among children in the bottom 25% of the income distribution. 

 

b) Types of childcare settings 

 

To estimate the impact of different types of childcare settings on the various SDQ scores, three 

specifications were again used on a sample of children aged five years who were observed to 

use childcare between the ages of one to four years: 

 

b.1) Basic specification: 

 

𝑙𝑛𝑆𝐷𝑄𝑖𝑠 = 𝛼 + 𝜇1𝐹𝐺𝑟𝑜𝑢𝑝𝑖 + 𝜇2𝐹𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖 + 𝜇𝑎𝐴𝑔𝑒𝑖𝑎 + 𝜇𝑤𝑊𝑎𝑣𝑒𝑖𝑤 + 𝜖𝑖 

 

Where 𝐹𝐺𝑟𝑜𝑢𝑝𝑖 and 𝐹𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖 are binary indicators of the use of formal group settings and 

formal individual settings, respectively. As such, children using informal types of childcare 

settings were the benchmark group. Coefficients 𝜇1 and 𝜇2 capture the ‘raw’ difference in 

average SDQ score s between children in informal care settings and in formal group and 

individual care settings, respectively, before accounting for differences in other characteristics 

across children in the difference care settings. 𝛼 captures the average SDQ score s among 

children in informal care settings. All other terms have the same interpretations as described 

above.  

 

b.2) Full specification: 

 

𝑙𝑛𝑆𝐷𝑄𝑖𝑠 = 𝛼 + 𝜇1𝐹𝐺𝑟𝑜𝑢𝑝𝑖 + 𝜇2𝐹𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖 + 𝜇3𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 + 𝜇𝑐𝑋𝑖𝑐 + 𝜇𝑎𝐴𝑔𝑒𝑖𝑎 + 𝜇𝑤𝑊𝑎𝑣𝑒𝑖𝑤

+ 𝜖𝑖 

 

Where, as before, 𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 is a binary indicator of membership to the bottom 25% of the 

income distribution, and the inclusion of additional control variables change the interpretations 

of the coefficients of interest. 𝜇1 now captures the difference in average SDQ score s between 

children in formal group and informal care, across all positions of the income distribution. 𝜇2 

captures the same, albeit between children in formal individual and informal care. 𝜇3 captures 

the difference in average SDQ score s between children in the bottom 25% and top 75% of 

the income distribution, across all types of childcare settings. All other terms have similar 

interpretations as above. 

 

b.3) Interaction specification: 

 

𝑙𝑛𝑆𝐷𝑄𝑖𝑠 = 𝛼 +  𝜇1𝐹𝐺𝑟𝑜𝑢𝑝𝑖 + 𝜇2𝐹𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖 + 𝜇3𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 + 𝜇4(𝐹𝐺𝑟𝑜𝑢𝑝𝑖 × 𝐵𝑜𝑡𝑡𝑜𝑚25𝑖)

+ 𝜇5(𝐹𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖 × 𝐵𝑜𝑡𝑡𝑜𝑚25𝑖) + 𝜇𝑐𝑋𝑖𝑐 + 𝜇𝑎𝐴𝑔𝑒𝑖𝑎 + 𝜇𝑤𝑊𝑎𝑣𝑒𝑖𝑤 + 𝜖𝑖 
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Where 𝐹𝐺𝑟𝑜𝑢𝑝𝑖 × 𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 and 𝐹𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖 × 𝐵𝑜𝑡𝑡𝑜𝑚25𝑖 are two interactions terms 

between the use of formal group settings and formal individual settings and membership to 

the bottom 25% of the income distribution, respectively. With the inclusion of these terms, the 

interpretations of certain coefficients again change slightly. 𝜇1 and 𝜇2 now capture the 

difference in average SDQ score s between children in formal group and formal individual, 

and those in informal settings, respectively, among those in the top 75% of the income 

distribution. 𝜇3 capture the difference in average SDQ score s between children in the bottom 

25% and top 75% of the income distribution, among those in informal care settings. Lastly, 𝜇4 

and 𝜇5 capture the difference in average SDQ score s between children in formal group and 

formal individual care settings and those in informal settings, among those in the bottom 25% 

of the income distribution. All other terms have similar interpretations as above.  
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D Analysis 

4.1. The findings section is divided into three segments according to the research objectives 

set out in section 1. That is, segment one aims to address objectives relating to childcare 

use, segment 2 to children’s development, and segment three to children’s development 

and childcare use. 

 

Section 1 - Childcare use 

 

4.2. To address the research objectives concerned with the use of childcare and use of types 

of childcare settings over time, weighted proportions of the sample of three-year-old 

children are plotted against the waves for a visual description of these changes over time. 

 

Figure 4: Weighted proportion by childcare use and wave. 

 

Notes: Underlying counts available in appendix B. Sample of children aged three years who were also observed 

at age five years. 
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Figure 5: Weighted proportion by types of childcare setting and wave. 

 

Notes: Underlying counts available in appendix B. Sample of children aged three years who were also observed 

at age five years. Sample of children who received childcare.  

 

Figure 6: Weighted average weekly hours by types of childcare setting and wave. 

 

Notes: Underlying counts available in appendix B. Sample of children aged three years who were also observed 

at age five years. Sample of children who received childcare. Hours correspond to the average hours in the most 

used types of childcare setting if more than one setting is used. 

4.3. Figure 1 shows the weighted proportion of three-year-olds using childcare in five 

consecutive waves (information on dates of these waves can be found in Appendix B). 

The figure suggests first that at least 60% of the sample used some form of childcare 

between waves six and 10. Overall, the proportion of children in childcare increased by 

roughly five percentage points between these waves. This change is consistent across all 

waves, with the exception of an approximate five percentage points decrease between 

waves seven and eight.  
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4.4. Figure 2 shows the weighted proportion of three-year-olds using various types of childcare 

provision in consecutive wages. Among the children who used childcare, figure 2 indicates 

that formal group care was the most popular category of care settings as over 40% of 

childcare users made these settings their primary care setting across all waves. Over 

time, the proportion of the sample using mostly formal care has increased, albeit the 

proportion which mostly used formal group care increased by greater magnitudes relative 

to the increase in the proportion which mostly used formal individual care. In contrast, the 

proportion that predominantly used informal care has slightly fallen over the waves. 

 

4.5. Figures 1 and 2 therefore indicate an increase in the use of childcare between waves six 

and 10 that was largely driven by an increase in the uptake of formal group childcare 

settings as the primary care setting.  

 

4.6. To better understand the use of types of childcare settings, figure 3 plots the average 

number of weekly hours across the most used types of childcare settings against the 

waves. While figure 2 suggests formal group care to be the most used setting, the average 

numbers of hours across formal group and individual care settings are similar, around just 

under 20 hours per week. In contrast, average hours in informal childcare settings are 

significantly lower. 

 

4.7. To better understand the composition of the groups of children who did and did not use 

childcare, table 1 above describes the weighted means of the characteristics of interest 

for these two groups. The table also describes any differences in means across groups 

and the statistical significance of these differences. The weighted means were inferred by 

employing ordinary least squares (OLS) regressions where the characteristics are the 

dependent variables and the indicator for childcare use is the single covariate. Further 

details of the methods are available in appendix C. 

 

 

4.8. Relative to children who did not use childcare, those who did were more likely to live in 

households who earned higher average incomes and were therefore less likely to live in 

households placed at the bottom 25% of the gross monthly income distribution. This is in 

line with the literature explored in section 2 which evidences children from disadvantaged 

socio-economic backgrounds to be less likely to uptake childcare.  

 

4.9. Consistent with the relatively more limited time-use of working parents, children who did 

not use childcare were less likely to have parents who both work in full-time employment, 

or at least one in full-time employment while the other is in full-time education.  

 

4.10. Relative to children who did not use childcare, those who did had parents who were 

more likely to have a higher education qualification and mothers in the white ethnic group. 

 

4.11. Tables 8 and 9 below repeat the analysis of table 1, but for the groups of children who 

did use childcare but were distinguished according to which of the three types of childcare 

settings they used the most. Given the presence of three groups, the means and 

differences in means of characteristics across these groups are estimated using ANOVA. 

Details of the method are available in appendix C.  
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Table 8: Weighted means by types of childcare setting. 

Variable Formal Group Care Formal Individual Care Informal Care 

Income £5213.25 £5331.13 £4483.41 

Bottom 25% income 0.20 0.12 0.25 

Working parents 0.28 0.40 0.22 

Female 0.48 0.44 0.42 

Mother: Age at birth 30.28 years 30.77 years 29.37 years 

Mother: White ethnic group 0.95 0.95 0.97 

Mother: Higher education 

qualification 
0.76 0.79 0.67 

Father: Higher education 

qualification 
0.63 0.57 0.49 

Population size 321.73 60.41 87.77 

Sample size 272 47 88 

Notes: Sample of children aged three who are also observed at age five. Sample of children who received 

childcare. 

 

Table 9: Contrast in ANOVA weighted means by types of childcare setting. 

Variable Formal Individual vs. 

Formal Group 

Informal vs. Formal 

Group 

Informal vs. Formal 

Individual 

Income 117.88 -729.83* -847.71* 

Bottom 25% income -0.08 0.04 0.13 

Working parents 0.12 -0.06 -0.18* 

Female -0.04 -0.07 -0.02 

Mother: Age at birth 0.48 -0.91 -1.38 

Mother: White ethnic group 0.00 0.02 0.02 

Mother: Higher education 

qualification 
0.03 -0.10 -0.12 

Father: Higher education 

qualification 
-0.06 -0.14* -0.08 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Sample of children aged three who are also observed at age five. 

Sample of children who received childcare. Sample and population sizes available in table 3. 
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4.12. Table 8 describes some differences and similarities between children across different 

types of childcare settings. Similarities exist across all settings in the proportion of 

mothers who were in the white ethnic group, in the age of the mother at the child’s birth, 

and in the proportion of female children. Differences existed mainly across formal and 

informal care settings as children across the two formal settings categories were more 

likely to have higher education qualified parents who together earn higher incomes.  

 

4.13. Surprisingly, children who were mostly in formal group care and in informal care settings 

shared similar proportions of working parents, while children who were mostly in formal 

individual settings were significantly more likely to have working parents. This suggests 

that the higher likelihood of children who use childcare to have working parents reported 

in table 1 was driven by children in formal individual settings. 

 

4.14. Table 9 highlights the statistical significance of these differences in means across 

groups. That is, it provides a level of confidence in establishing that these differences 

are real features of the sample and did not arise due to sampling variation. 

 

4.15. Among children who were in childcare, those who mostly used informal settings were 

more likely to be in households of lower average gross monthly household income. The 

results also suggest that the higher average income among children who used childcare 

reported in table 1 was driven by children who mostly used formal childcare settings 

rather than those who mostly used informal settings. As such, children who were mainly 

using informal care settings were more likely to come from less socio-economically 

advantaged backgrounds relative to children who were primarily in the alternative formal 

settings. 

 

4.16. Relative to children mostly in formal group and individual care, those who were mostly 

in informal care were less likely to have working parents. However, this difference is 

larger and only statistically significant between children in informal and formal individual 

care settings.  

 

 

Section 2 -Children’s development 

 

4.17. To address the research objectives concerned with children’s development, this section 

describes the findings which came from the investigation of the SDQ scores of children 

aged five and eight years, and examines any correlations the scores at age five may 

have with the characteristics considered. 

 

4.18. As visual descriptions of the SDQ scores, figures 4 and 5 illustrate the distributions of 

SDQ scores as taken at ages five and eight, respectively.  
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Figure 7: Distribution of SDQ scores at age five. 

 

Notes: (1) SDQ Total Difficulties Score. (2) SDQ Subscale: Emotional Symptoms. (3) SDQ Subscale: Conduct 

Problems. (4) SDQ Subscale: Hyperactivity/Inattention. (5) SDQ Subscale: Peer Relationship Problems. (6) SDQ 

Subscale: Prosocial Behaviour. The blue line represents the distribution of each respective score, and the red line 

represents a normal distribution. The range of the SDQ total score is between zero and 30, while for the subscale 

scores the ranges are between zero and 10. Among all scores, except for the prosocial score, lower scores 

indicate fewer difficulties. Among the prosocial score, lower scores indicate greater difficulties. Sample of children 

aged five years who have also been observed at age three years. 
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Figure 8: Distribution of SDQ scores at age eight. 

  

Notes: (1) SDQ Total Difficulties Score. (2) SDQ Subscale: Emotional Symptoms. (3) SDQ Subscale: Conduct 

Problems. (4) SDQ Subscale: Hyperactivity/Inattention. (5) SDQ Subscale: Peer Relationship Problems. (6) SDQ 

Subscale: Prosocial Behaviour. The blue line represents the distribution of each respective score, and the red line 

represents a normal distribution. The range of the SDQ total score is between zero and 30, while for the subscale 

scores the ranges are between zero and 10. Among all scores, except for the prosocial score, lower scores 

indicate fewer difficulties. Within the prosocial score, lower scores indicate greater difficulties. Sample of children 

aged eight years who have also been observed at age three years. 

 

4.19. Among all scores and across both ages, the left-skew of the distributions (right-skew for 

the prosocial score distribution (6)) indicate that scores indicating fewer difficulties were 

more common, albeit the extent of this varied across scores. Children generally seemed 

to face greater challenges in the SDQ score associated with hyperactivity and 

inattention, but fewer challenges in the score relating to peer relationship problems. 

These patterns are consistent across scores taken at both ages. 

 

4.20. Comparing the distributions across ages five and eight years, the generally wider 

distributions at age eight years suggests that there is greater variation within the SDQ 

scores among children aged eight years, and also higher scores indicating greater 

average difficulties in the aspects of the scores.  

 

4.21. As highlighted by figures 4 and 5 above, the range of average SDQ scores among 

children aged eight years was wider than for children aged five, albeit these differences 

are only statistically significant for the total scores and scores associated with emotional 

symptoms and peer relationship problems. That is, these differences are likely to be real 

patterns observed in the data and likely do not arise due to sampling variation.  

 

4.22. The differences in the distributions of SDQ scores may be a reflection of differences in 

developmental changes, experiences, and social interactions across children aged five 

and eight years. Given these differences in SDQ scores, as well as the reduced sample 
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size of children aged eight years, the remainder of the analyses focus on the SDQ scores 

among children aged five years.  

 

4.23. Focusing on the SDQ scores of children aged five years and turning to the associations 

between the SDQ scores and the childcare characteristics of interest, table 10 below 

describes the correlations between the SDQ scores and the use of childcare, of certain 

types of childcare settings, and of the number of hours in the most used settings. 

 

 

Table 10: Correlation coefficients between SDQ scores at age five and childcare characteristics at age 

three. 

Variable 
SDQ Total 

Score 

SDQ 

Conduct 

Problems 

SDQ 

Emotional 

Symptoms 

SDQ 

Hyperactivity 

SDQ Peer 

Problems 

SDQ 

Prosocial 

Childcare Use -0.04 -0.06 0.04 -0.04 -0.07 0.08* 

Formal Group Care 0.03 0.08 -0.08 0.07 0.00 -0.06 

Formal Individual 

Care 
0.08 0.02 0.13** 0.02 0.06 0.01 

Informal Care -0.10* -0.10* -0.02 -0.10* -0.06 0.06 

Hours in most used 

care setting 
-0.01 -0.05 -0.06 0.05 0.00 0.02 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Sample of children aged five who are also observed to receive childcare 

at age three. 

 

4.24. Overall, correlations between SDQ scores and childcare characteristics are ‘very weak’, 

with statistically significant correlations being limited.73 Childcare use was only positively 

correlated with the SDQ prosocial score. Given that the prosocial score is on a positive 

scale where lower scores indicate greater difficulties, this suggests that children in 

childcare tended to experience fewer difficulties in prosocial behaviours than children 

who are not in childcare. 

 

4.25. Significant correlations were also found between certain SDQ scores and the types of 

childcare settings considered, albeit these were also very weak correlations in all cases. 

These suggest that children who were mostly in informal care tended to score lower and 

therefore face fewer difficulties in the total, emotional symptoms, and hyperactivity 

scores than children who mostly used other types of childcare. Meanwhile, children who 

were mostly in formal individual care tended to score higher and therefore face greater 

difficulties in emotional symptoms. 

 

4.26. It is important to note that these correlations do not imply a causal relationship between 

SDQ scores and childcare characteristics.  

 

 
73 Correlations are generally considered ‘very weak’ if the correlation coefficient lies under 0.1. 
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4.27. Overall, children in some form of childcare had slightly higher average SDQ scores 

relative to children who were not in childcare. However, as highlighted in table 5 above, 

these differences are unlikely to hold in reality and may instead reflect sampling 

variation.  

 

Table 11: ANOVA contrast in weighted means. 

Variable 
Formal Individual vs. 

Formal Group 

Informal vs. Formal 

Group 

Informal vs. Formal 

Individual 

SDQ Total Score -1.02 -1.09 -2.12* 

SDQ Conduct Problems 0.00 -0.40* -0.40 

SDQ Emotional Symptoms 0.78** 0.04 -0.74* 

SDQ Hyperactivity 0.02 -0.59 -0.60 

SDQ Peer Relationship Problems 0.22 -0.15 -0.37 

SDQ Prosocial Behaviour 0.13 0.27 0.14 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Sample of children aged three years old who were also observed at age 

five. 

4.28. Tables 5 and 11 above repeat the analysis of table 4 but for a sample of children who 

were in childcare, but across the different categories of childcare settings. These tables 

suggest that while there were no significant differences in average SDQ scores across 

children who did and did not attend childcare, differences in average scores among 

children who were in childcare but within different settings emerge. 

 

4.29. Overall, table 11 above provides evidence that children who were mostly in informal care 

settings have generally experienced lower average difficulties across most SDQ scores 

relative to children who were mostly in either one of the formal care categories. While 

children across both formal care settings experienced a similar average in the conduct 

problems score, children mostly in informal care scored lower indicating fewer difficulties 

in this aspect. This is surprising given that formal care settings may operate under more 

structured environments with greater opportunities for children to develop more 

consistent and social behaviours. This result however may be a reflection of different 

parental expectations of the child’s conduct in light of the environment they were 

surrounded by at earlier ages.  

 

4.30. Relative to children mainly in formal group and informal settings, those mainly in formal 

individual settings had a significantly higher average in the emotional symptoms score, 

almost reaching the borderline threshold for high-risk.74 This suggests that children aged 

five who received formal individual care at age three may have been more likely to 

develop symptoms of depression and anxiety relative to their peers who received 

childcare in formal group and informal settings. This result may reflect several factors, 

including the more limited interactions with peers and family members that children in 

formal individual care may have experienced at younger ages relative to children in 

 
74 Goodman (1997). 
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alternative settings, thereby compromising the child’s secure attachment later in life, as 

discussed in Waldfogel (2000).  

 

4.31. While tables 4, 5 and 11 above may shed light on average differences in SDQ scores of 

children aged five according to whether they have received childcare or experienced 

certain types of childcare settings at age three and are useful for context, these means 

were inferred such that no differences in the other characteristics considered were 

accounted for. For instance, table 11 above highlights that children who were mainly in 

informal care experienced, on average, lower conduct problems. However, this result 

may reflect the greater average number of hours children in formal care settings spent 

in childcare relative to those in informal care. Indeed, the literature in section 2 finds 

children in formal settings to experience greater difficulties in externalising behaviours, 

but only at high quantities. In turn, the result that children in formal individual settings 

experience greater emotional symptoms later in life relative to children in formal group 

care is unlikely driven by higher quantities given the similar average hours across both 

formal care categories. Nonetheless, other characteristics may be driving these 

differences such that even statistically significant differences may reflect underlying 

mechanisms. The regression analyses in the findings segment 3 below ameliorate this 

issue by attempting to isolate the association between childcare use and use of types of 

childcare settings with children’s SDQ scores later in life. 

 

 

Section 3 - Children’s development and childcare 

 

4.32. The analyses in the findings sections 1 and 2 above highlight that there may not exist 

an association between the children’s SDQ scores at age five years and the use of 

childcare at age three years. However, associations and relationships between 

children’s SDQ scores and the use of certain types of childcare settings are likely to exist 

considering significant differences in and correlations between average SDQ scores of 

children across different care settings. In addition, the results above suggest interactive 

effects such that childcare may have different influences across children with different 

characteristics, and this is in line with much of the literature in section 2.  

 

4.33. As discussed in the sections above, the evidenced associations and relationships 

between use of childcare/use of types of childcare settings and children’s SDQ scores 

are likely to be confounded by other characteristics. To ameliorate this issue and attempt 

to better isolate the relationship between these characteristics, regression models are 

implemented in this section. 

 

4.34. Regression models allow for the inclusion of multiple control variables that may 

confound the relationship between childcare use/use of types of childcare settings and 

children’s SDQ scores, and therefore aid in isolating the effect of childcare on children’s 

outcomes. These models also allow for the inclusion of interaction terms which capture 

how SDQ scores may differ among children in certain childcare settings but who differ 

in certain characteristics. 
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4.35. The empirical specifications used to implement the regression analyses, and further 

details of the methodology can be found in appendix C. 

 

4.36. While these models help isolate the relevant associations and relationships, it is 

important to acknowledge the data limitations which may interfere with consistent, 

reliable, and accurate estimates of these relationships. Section 5 discusses these data 

limitations and the implications these bring to the research here. 
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Table 12: Regression estimates for childcare use. 

Variable Total score Emotional Symptoms Conduct Problems Hyperactivity Peer Problems Prosocial 

 Basic Full Basic Full Basic Full Basic Full Basic Full Basic Full 

Relative to no childcare use             

Childcare Use 
-0.030 0.010 0.088 0.120 -0.053 -0.041 -0.099 -0.072 -0.054 0.001 0.052 0.050 

(0.076) (0.077) (0.072) (0.076) (0.072) (0.073) (0.073) (0.072) (0.064) (0.068) (0.041) (0.051) 

Relative to childcare at age 1             

Childcare at age 2 x 
-0.054 

x 
0.075 

x 
0.029 

x 
-0.169 

x 
0.092 

x 
-0.003 

(0.126) (0.124) (0.113) (0.116) (0.109) (0.046) 

Childcare at age 3 x 
0.068 

x 
0.172 

x 
0.084 

x 
-0.130 

x 
0.176 

x 
-0.021 

(0.171) (0.158) (0.185) (0.165) (0.136) (0.054) 

Childcare at age 4 x 
0.132 

x 
0.128 

x 
0.107 

x 
-0.026 

x 
0.267 

x 
-0.060 

(0.191) (0.194) (0.192) (0.190) (0.195) (0.101) 

Relative to upper 75%             

Bottom 25% gross household income x 
0.012 

x 
-0.002 

x 
-0.024 

x 
0.074 

x 
0.044 

x 
-0.005 

(0.095) (0.085) (0.081) (0.078) (0.077) (0.052) 

Relative to higher education             

Mother: No higher education qualification x 
-0.131 

x 
0.034 

x 
-0.088 

x 
-0.144 

x 
-0.106 

x 
-0.006 

(0.085) (0.072) (0.074) (0.076) (0.065) (0.037) 

Father: No higher education qualification x 
0.010 

x 
0.036 

x 
-0.045 

x 
0.015 

x 
-0.024 

x 
-0.008 

(0.082) (0.077) (0.069) (0.070) (0.066) (0.039) 

Relative to non-working parents             

Working parents x 
0.038 

x 
-0.120 

x 
0.013 

x 
0.095 

x 
0.068 

x 
-0.004 

(0.068) (0.072) (0.064) (0.069) (0.064) (0.060) 

Relative to male             

Female x 
-0.191** 

x 
-0.021 

x 
-0.063 

x 
-0.249*** 

x 
-0.088 

x 
0.094** 

(0.074) (0.068) (0.060) (0.068) (0.061) (0.033) 

Mother: Age at birth x 
-0.019** 

x 
-0.016* 

x 
-0.010 

x 
-0.012* 

x 
-0.015* 

x 
0.002 

(0.007) (0.007) (0.006) (0.006) (0.006) (0.004) 

Relative to other ethnic groups             

Mother: White ethnic group x 
0.032 

x 
-0.006 

x 
0.140 

x 
0.066 

x 
-0.177* 

x 
0.005 

(0.118) (0.088) (0.087) (0.126) (0.088) (0.053) 

N 998 998 998 998 998 998 998 998 998 998 998 998 

R-sq 0.005 0.065 0.021 0.059 0.004 0.033 0.016 0.086 0.011 0.061 0.019 0.065 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Standard errors in brackets. Region and wave controls included but not reported in the full specifications, wave controls are also 

included but not reported in the basic specification. Sample of children aged five who are also observed at ages one, two, three or four years. Coefficients are reported in log 

points. 
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4.37. Table 12 above shows that the coefficient for childcare use in all specifications and 

across all SDQ scores is statistically insignificant. This suggests that, within the sample 

observed, there is insufficiently strong evidence in the data to support a relationship 

between SDQ scores at age five and the use of childcare between the ages of one to 

four years. That is, the variation in SDQ scores cannot be explained by variations in 

childcare use. This is consistent with the results of the descriptive analyses above where 

there are no significant differences in average SDQ scores across children who did and 

did not attend childcare, nor any significant correlations across the two characteristics. 

 

4.38. Aside from the use of childcare, other characteristics which contributed to explaining the 

variation in SDQ scores at age five, holding all other characteristics constant: 

 

The female gender of the children was associated with an average 17.3% and 

22.0% lower scores in the SDQ total and hyperactivity scores, respectively. It 

was also associated with a 9.8% higher prosocial SDQ score.75 This result 

means that, relative to children of the male gender, those of the female gender 

on average experienced fewer difficulties in these aspects.  

 

o For each additional year of the mother’s age at the time of the birth of the child, 

there was on average a roughly 1.8% decrease in average SDQ total scores of 

children aged five. This association also holds for SDQ scores associated with 

emotional symptoms, hyperactivity, and peer relationship problems. That is, 

children whose mothers are older at their child’s birth on average face fewer 

difficulties in these aspects. 

 

o For the SDQ score associated with peer relationship problems, children whose 

mothers were from the white ethnic group on average scored 16.2% lower in 

the score and therefore faced fewer difficulties relative to children whose 

mothers come from other groups.  

 

4.39. These results are broadly consistent with the correlations reported on table 3 where 

negative and statistically significant correlations existed between SDQ scores and 

mother’s age at birth, mother’s ethnicity, and biological sex. 

 

4.40. However, while table 3 reports statistically significant correlations between parent’s 

higher education qualification and SDQ scores, table 12 does not evidence a significant 

association between these variables. This suggests the correlations are potentially 

sourced from underlying mechanisms linking these characteristics. 

 

4.41. Table 13 below shows the results of regression models on a sample of children aged 

five years who have received childcare between the ages of one to four years. The main 

covariates of interest are the predominant use of formal group, formal individual, or 

 
75 Regression coefficients reported in log points in the tables are transformed into percentages in-text 

by applying the following formula: 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑖𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =  100 × (𝑒(𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑖𝑛 𝑙𝑜𝑔 𝑝𝑜𝑖𝑛𝑡𝑠)  −  1). 
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informal childcare settings, with the latter setting being the reference category of 

childcare settings. 
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Table 13: Regression estimates for types of childcare settings. 

Variable Total score Emotional Symptoms Conduct Problems Hyperactivity 
Peer Relationship 

Problems 
Prosocial Behaviour 

 Basic Full Basic Full Basic Full Basic Full Basic Full Basic Full 

Relative to informal care             

Formal group care 
-0.014 0.024 -0.074 -0.054 0.106 0.126 0.007 0.052 -0.020 0.015 -0.011 -0.012 

(0.076) (0.088) (0.082) (0.085) (0.075) (0.085) (0.079) (0.087) (0.071) (0.072) (0.022) (0.023) 

Formal individual care 
-0.050 0.029 -0.067 -0.009 0.169 0.212 -0.114 -0.044 -0.042 0.005 -0.017 -0.022 

(0.189) (0.176) (0.136) (0.142) (0.127) (0.128) (0.146) (0.141) (0.115) (0.114) (0.049) (0.048) 

Relative to childcare at age 1             

Childcare at age 2 x 
-0.118 

x 
0.036 

x 
0.012 

x 
-0.159 

x 
-0.014 

x 
0.012 

(0.190) (0.161) (0.148) (0.155) (0.140) (0.034) 

Childcare at age 3 x 
0.094 

x 
0.181 

x 
0.124 

x 
-0.118 

x 
0.179 

x 
-0.008 

(0.249) (0.220) (0.256) (0.224) (0.176) (0.053) 

Childcare at age 4 x 
0.072 

x 
0.029 

x 
0.110 

x 
-0.058 

x 
0.220 

x 
-0.065 

(0.236) (0.202) (0.222) (0.288) (0.229) (0.078) 

Relative to upper 75%              

Bottom 25% gross household income x 
0.098 

x 
0.057 

x 
0.022 

x 
0.159 

x 
0.099 

x 
-0.007 

(0.130) (0.104) (0.096) (0.099) (0.080) (0.018) 

Relative to higher education             

Mother: No higher education qualification x 
-0.146 

x 
0.014 

x 
-0.098 

x 
-0.151 

x 
-0.098 

x 
0.003 

(0.112) (0.094) (0.093) (0.095) (0.078) (0.018) 

Father: No higher education qualification x 
0.087 

x 
0.069 

x 
0.014 

x 
0.069 

x 
-0.031 

x 
-0.009 

(0.103) (0.091) (0.086) (0.092) (0.076) (0.021) 

Log hours in childcare setting used x 
0.002 

x 
0.009 

x 
-0.014 

x 
0.004 

x 
0.019 

x 
0.001 

(0.046) (0.046) (0.055) (0.053) (0.041) (0.017) 

Relative to non-working parents             

Working parents x 
0.040 

x 
-0.123 

x 
0.009 

x 
0.095 

x 
0.085 

x 
0.021 

(0.099) (0.089) (0.085) (0.090) (0.072) (0.025) 

Relative to male             

Female x 
-0.155 

x 
-0.030 

x 
-0.075 

x 
-0.191* 

x 
-0.100 

x 
0.088*** 

(0.085) (0.081) (0.065) (0.080) (0.072) (0.024) 

Mother: Age at birth x 
-0.017 

x 
-0.018* 

x 
-0.005 

x 
-0.011 

x 
-0.014* 

x 
-0.003 

(0.009) (0.008) (0.008) (0.008) (0.006) (0.002) 

Relative to other ethnic groups             

Mother: White ethnic group x 
-0.065 

x 
-0.141 

x 
0.084 

x 
0.011 

x 
-0.266 

x 
0.038 

(0.143) (0.137) (0.121) (0.174) (0.150) (0.100) 

N 606 606 606 606 606 606 606 606 606 606 606 606 

R-sq 0.018 0.075 0.030 0.076 0.022 0.045 0.014 0.067 0.023 0.076 0.012 0.089 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Standard errors in brackets. Region and wave controls included but not reported in the full specifications, wave controls are also 

included but not reported in the basic specification. Sample of children aged five who have received childcare at ages one, two, three or four years. Coefficients are reported in 

log points. 



56 
 

 

4.42. Among children who have received childcare, the lack of statistical significance in the 

coefficient associated with the types of childcare settings controlled for means that there 

is insufficiently strong evidence that the predominant use of formal group or individual 

care settings have any different impacts on SDQ scores at age five compared to the 

predominant use of informal care settings, all else constant. 

 

4.43. Overall, the alternative relationships between SDQ scores at age five and the 

characteristics reported within table 10 still hold. This suggests these relationships are 

robust to a change in sample and empirical specification.  

 

4.44. The results in table 13 are somewhat contrasting to the differences in average SDQ 

scores across children in different types of childcare settings. Table 8 reports some 

differences in scores across children in certain settings relative to those in alternative 

settings, with table 5 reporting certain correlations between SDQ scores and types of 

childcare settings to be significant. This difference in findings suggests indirect effects 

of types of childcare settings on SDQ scores through underlying mechanisms and 

characteristics, rather than more direct influences. Empirical specifications which 

interact the use of types of childcare settings with certain characteristics may reveal 

these mechanisms. 

 

4.45. Tables 14 and 15 below add to the empirical specifications of tables 12 and 13 two  

interaction terms between 1) use of childcare and membership to the bottom 25% of the 

income distribution, and 2) predominant use of certain types of childcare settings and 

membership to the bottom 25% of the income distribution.  
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Table 14: Regression estimates for childcare use and interaction term. 

Variable Total score 
Emotional 

Symptoms 
Conduct Problems Hyperactivity 

Peer Relationship 

Problems 

Prosocial 

Behaviour 

Relative to no childcare use       

Childcare use 
-0.031 0.076 -0.045 -0.120 -0.020 0.045 

(0.089) (0.090) (0.085) (0.089) (0.082) (0.045) 

Relative to upper 75%        

Bottom 25% gross household income 
-0.062 -0.082 -0.032 -0.011 0.006 -0.014 

(0.135) (0.134) (0.131) (0.112) (0.126) (0.089) 

Relative to bottom25*no childcare use       

Bottom25 *Childcare use 
0.133 0.141 0.014 0.152 0.068 0.016 

(0.178) (0.164) (0.158) (0.147) (0.143) (0.079) 

Relative to childcare at age 1       

Childcare at age 2 
-0.055 0.074 0.029 -0.169 0.092 -0.003 

(0.126) (0.125) (0.113) (0.117) (0.110) (0.046) 

Childcare at age 3 
0.070 0.174 0.084 -0.128 0.177 -0.021 

(0.171) (0.158) (0.186) (0.167) (0.136) (0.054) 

Childcare at age 4 
0.134 0.130 0.107 -0.024 0.268 -0.060 

(0.189) (0.192) (0.192) (0.190) (0.195) (0.102) 

Relative to higher education       

Mother: No higher education qualification 
-0.133 0.032 -0.089 -0.145 -0.107 -0.006 

(0.084) (0.071) (0.074) (0.076) (0.066) (0.037) 

Father: No higher education qualification 
0.008 0.035 -0.045 0.013 -0.025 -0.008 

(0.083) (0.077) (0.069) (0.070) (0.066) (0.040) 

Relative to non-working parents       

Working parents 
0.043 -0.114 0.014 0.102 0.071 -0.004 

(0.067) (0.071) (0.063) (0.068) (0.064) (0.058) 

Relative to male       

Female 
-0.195** -0.025 -0.063 -0.253*** -0.090 0.094** 

(0.073) (0.067) (0.060) (0.068) (0.060) (0.032) 

Mother: Age at birth 
-0.019** -0.016* -0.010 -0.012* -0.015* 0.002 

(0.007) (0.007) (0.006) (0.006) (0.006) (0.004) 

Relative to other ethnic groups       

Mother: White ethnic group 
0.033 -0.006 0.140 0.066 -0.176* 0.005 

(0.120) (0.089) (0.087) (0.127) (0.089) (0.053) 

N 998 998 998 998 998 998 

R-sq 0.067 0.061 0.033 0.089 0.061 0.065 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Standard errors in brackets. Region and wave controls included but not reported in all specifications. Sample of children aged five who 

are also observed at ages one, two, three or four years. Coefficients are reported in log points. 
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4.46. Table 14 still fails to evidence statistically significant differences in average SDQ scores 

across children who did and did not use childcare. Overall, there are little changes in the 

results in table 12 which includes the interaction term, relative to table 13 without the 

interaction term. This suggests the model in table 14 to be robust to the inclusion of 

additional controls. 
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Table 15: Regression estimates for types of childcare settings and interaction term. 

 Total score 
Emotional 
Symptoms 

Conduct Problems Hyperactivity 
Peer Relationship 

Problems 
Prosocial 
Behaviour 

Relative to informal care       

Formal group care 
-0.007 -0.124 0.124 0.033 0.075 -0.033 
(0.093) (0.095) (0.096) (0.103) (0.075) (0.027) 

Formal individual care 
0.139 0.079 0.256* -0.003 0.157 -0.056 

(0.099) (0.135) (0.123) (0.120) (0.128) (0.056) 

Relative to upper 75%        

Bottom 25% gross household income 
0.100 -0.024 0.042 0.146 0.295** -0.065** 

(0.118) (0.125) (0.115) (0.110) (0.106) (0.024) 

Relative to bottom25*informal       

Bottom25 * Formal Group 
0.152 0.316 0.017 0.090 -0.238 0.086* 

(0.204) (0.188) (0.171) (0.197) (0.192) (0.034) 

Bottom25 * Formal individual 
-0.526 -0.444 -0.200 -0.200 -0.662* 0.141* 
(0.577) (0.377) (0.335) (0.407) (0.257) (0.070) 

Relative to childcare at age 1       

Childcare at age 2 
-0.125 0.038 0.008 -0.161 -0.039 0.019 
(0.181) (0.152) (0.145) (0.151) (0.142) (0.034) 

Childcare at age 3 
0.075 0.171 0.115 -0.124 0.140 0.002 

(0.235) (0.209) (0.252) (0.221) (0.188) (0.056) 

Childcare at age 4 
0.080 0.043 0.111 -0.054 0.211 -0.061 

(0.232) (0.208) (0.221) (0.286) (0.241) (0.076) 

Relative to higher education       

Mother: No higher education qualification 
-0.115 0.051 -0.088 -0.137 -0.082 0.001 
(0.092) (0.089) (0.091) (0.086) (0.078) (0.018) 

Father: No higher education qualification 
0.095 0.077 0.017 0.073 -0.025 -0.011 

(0.098) (0.085) (0.085) (0.091) (0.075) (0.021) 

Log hours in childcare setting used 
0.010 0.015 -0.011 0.007 0.029 -0.001 

(0.047) (0.045) (0.055) (0.053) (0.040) (0.017) 

Relative to non-working parents       

Working parents 
0.018 -0.145 0.001 0.086 0.065 0.025 

(0.086) (0.086) (0.084) (0.085) (0.072) (0.025) 

Relative to male       

Female 
-0.161 -0.039 -0.076 -0.194* -0.097 0.086*** 
(0.082) (0.080) (0.064) (0.079) (0.072) (0.024) 

Mother: Age at birth 
-0.031 -0.107 0.095 0.024 -0.239 0.034 
(0.151) (0.144) (0.124) (0.175) (0.147) (0.099) 

Relative to other ethnic groups       

Mother: White ethnic group 
-0.018* -0.019* -0.005 -0.011 -0.015* -0.003 
(0.009) (0.008) (0.008) (0.008) (0.006) (0.002) 

N 606 606 606 606 606 606 

R-sq 0.095 0.100 0.047 0.071 0.098 0.101 

Notes: * p<0.05, ** p<0.01, *** p<0.001. Standard errors in brackets. Region and wave controls included but not reported in all specifications. Sample of children aged five who 

are also observed at ages one, two, three or four years. Coefficients are reported in log points. 
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4.47. The inclusion of the interaction term slightly changes the results from table 13. The 

technical details of how the interpretations of the coefficients change across empirical 

specifications can be found in appendix C.  

 

4.48. Table 15 above evidences that children who were mostly in formal individual care and in 

the bottom 25% of the household income distribution, on average, presented scores that 

indicated fewer peer relationship problems and more prosocial behaviour compared to 

children who were in the same income position but mostly in informal care. In specific, 

these children on average scored 48.4% lower in the peer relationship score and 15.1% 

higher in the prosocial score than children who were mostly in informal care and who 

were also in the bottom 25% of the income distribution. In contrast, children who were 

mostly in formal individual care but were at the top 75% of the income distribution on 

average scored 29.2% higher in the conduct problems score relative to children in the 

same income position but who were mostly in informal care settings. As such, relative 

to the predominant use of informal care settings, principal use of formal individual care 

settings was associated with fewer difficulties for children who were in the bottom 25% 

of the income distribution, but greater difficulties for those in the top 75% of the 

distribution. 

 

4.49. Children who were mostly in formal group care and at the bottom 25% of the income 

distribution also presented more prosocial behaviours on average relative to children 

mostly in informal care but at the same income position. Specifically, these children 

scored 8.9% higher in the score. 

 

4.50. Children mostly in informal care settings who were at the bottom 25% of the income 

distribution on average scored 6.3% lower on the prosocial score and 34.3% higher in 

the peer relationship score, respectively, relative to children mostly in the same care 

setting but who were not at the bottom 25% of the distribution. As such, children mostly 

in informal care who were at the bottom 25% of the distribution faced greater difficulties 

in these aspects than those who also mostly use informal settings but who were in more 

advantageous income positions. 

 

4.51. Overall, membership to the bottom 25% of the income distribution influences the SDQ 

scores of children across care settings, but also within care settings. As such, the results 

suggest that, in the context of the research, there exists an interactive effect of 

household income and types of childcare settings on the association with children’s 

socio-emotional behaviours. 

 

4.52. However, this result may be affected by the data limitations and its implications of the 

research. These are discussed in section 4.  
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E Understanding Society fieldwork timeline 

 

The dates mentioned below for UKHLS (referred to as Understanding Society) waves refer 

to the actual fieldwork period. The intended fieldwork period is 24 months but a few 

interviews cannot be conducted during the intended fieldwork period and are followed up 

later. So, the actual fieldwork period is longer than the intended fieldwork period by a few 

months (varies across waves). More information can be found at the Understanding Society 

website76. 

Figure 9 Understanding Society fieldwork timeline 

 

 
76 Survey timeline - Understanding Society 

https://www.understandingsociety.ac.uk/documentation/mainstage/survey-timeline/
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