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ESTIMATING THE LATE-LIFE EFFECTS OF SOCIAL AND EMOTIONAL SKILLS IN 

CHILDHOOD USING MID-LIFE MEDIATORS 

 

1. INTRODUCTION 

Stemming from the seminal work in the 1970s (Bowles and Gintis, 1976), there has been a growing recognition of the 

role of skills other than intelligence and cognitive ability in shaping labour market and other important outcomes in 

later-life. These skills have been termed social and emotional skills, but are often referred to as personality traits in the 

personality psychology literature (Borghans et al., 2008) or as non-cognitive or soft skills in the economics literature 

(Brunello and Schlotter, 2011; Heckman and Kautz, 2012). They can also encompass aspects of mental health 

disorders such as attention deficit hyperactivity disorder (ADHD) (Fletcher and Wolfe, 2009). 

Models of child development conceptualise an individual’s skills (or capabilities) as multidimensional entities 

encompassing cognitive and social and emotional skills, as well as health (Conti and Heckman, 2012; Cunha and 

Heckman, 2007). Over the life cycle, these skills build on previous skills as well as parental investments, environmental 

factors and parental traits, and combine to determine outcomes at each age. This skill formation model is characterised 

by static and dynamic complementarity (such that improvement skills make current and future investments more 

productive) and self-productivity (such that improvements in skills in earlier years enhance development of capabilities 

at all future ages). Any improvement in a given skill in childhood is therefore expected to improve skills, and therefore 

outcomes, later in life. 

There is a growing literature on the association between childhood social and emotional skills and non-health and 

health outcomes up to mid-adulthood (Borghans et al., 2008; Brunello and Schlotter, 2011; Smithers et al., 2018). The 

health studies have focused primarily on mental and physical health problems (Jones et al., 2011), biomarkers (Atkins 

et al., 2020), self-assessed health (Conti and Heckman, 2010; Murasko, 2007), or early death (Jokela et al., 2009), and 

have not considered broad summary measures of health such as Quality-Adjusted Life Years (QALYs).  

The empirical literature confirms the predictions of the skills formation model that improvements in social and 

emotional skills are positively associated with: i) educational outcomes such as grades, attendance and achievement of 

a higher education degree (Carneiro et al., 2007; Duckworth and Seligman, 2005); ii) labour market outcomes such as 

employment status and wages (Currie et al., 2010; Fletcher, 2013; Goodman et al., 2011; Heckman et al., 2006); and 

iii) crime reduction (Fletcher and Wolfe, 2009). The literature exploring relationships between non-cognitive skills and 

labour market outcomes finds that skills such as self-esteem (Goldsmith et al, 1997; Murnane et al., 2001), personal 

control (Dunifon and Duncan, 1998), leadership (Kuhn and Weinberg, 2005), and motivation to work (Segal, 2012) 

are positively associated with wages, whilst childhood aggression (Groves, 2005) and misbehaviour in school (Segal, 

2013) are negatively associated with wages (see Noray, 2020 for a recent review). Heckman et al. (2006) provide 

structural estimation of returns to non-cognitive skills. They find that non-cognitive and cognitive skills explain equal 

proportions of variation in wages and complement each other in producing positive labour market outcomes. 

Papageorge et al. (2019) use the National Child Development Study and examine the impact of socio-emotional and 

cognitive skills on log earnings at age 33, conditional on socio-economic characteristics. They find that while some 

childhood misbehaviours in school reduce educational attainment, they increase wages.  
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There are several limitations in this literature. Firstly, there are no studies examining the association between childhood 

social and emotional skills and labour market outcomes in late-life (i.e. beyond the mid-forties). Previous studies have 

focused on labour market outcomes up to mid-life (Noray, 2020), whilst those examining later-life labour outcomes 

have only investigated retirement decisions. There is substantial evidence that negative shocks to health induce an 

early retirement decision (Disney et al., 2006; Jones et al., 2010). However, retirement age may be a crude measure of 

an individual’s contribution to the labour market at older ages as retirement is not an “absorbing” state and there is 

substantial heterogeneity in labour supply post-retirement, with some individuals choosing to re-enter the labour 

market after the initial retirement decision (Kanabar, 2015). Secondly, the literature uses crude measures of health (e.g. 

death) focusing only on death prior to age 50 (Jokela et al., 2009) and on unrepresentative samples (Piquero et al., 

2014). Both limitations represent major gaps in the literature considering the rapidly ageing global population (UNFPA 

and Help-Age International, 2012).  

This paucity of studies is primarily due to lack of datasets that contain information on both social and emotional skills 

in childhood and later-life outcomes. Datasets which follow individuals in old-age, such as the English Longitudinal 

Study of Ageing (ELSA), rarely collect data regarding childhood. Furthermore, birth cohort datasets, which follow 

individuals from birth into adulthood, often suffer from limited follow-up. New methods are therefore required in 

order to examine the late-life effects of childhood social and emotional skills. 

Our contribution in this paper is to fill this gap in the literature by developing a method for generating predictions of 

the impacts of childhood characteristics beyond the currently available follow-up periods in cohort datasets. We adapt 

the framework of Han et al. (2011), previously used to assess the direct effect of adolescent depression on adult wages 

and its indirect effects acting through mediators (Johar and Truong, 2014). Our adaptation of this three-stage model 

exploits opportunities where there is full mediation, so that the effect of a child characteristic on a late-life outcome 

can be obtained from the sum of its indirect effects. In the first step, the associations between a childhood 

characteristic and a range of mediators in adulthood are estimated. The second step uses a different dataset covering 

a later portion of the life-course to estimate the associations between these mediators and late-life outcomes. These 

estimates are combined in the third step to predict the association between the childhood characteristic and late-life 

outcomes through the midlife mediators. This approach also allows the mechanisms driving the association between 

child characteristics and later-life outcomes to be investigated. 

We apply this method to estimate the association between childhood social and emotional skills and both health and 

labour market contributions in late-life using data from the National Child Development Survey (NCDS) and the 

British Household Panel Survey (BHPS). We find that a one-standard deviation improvement in social and emotional 

skills in childhood is associated with an increase in quality-adjusted life years (QALYs) in late-life of up to 4.2%, and 

an increase in gross labour income in late-life of more than 9.9%. Both effects act primarily through improvements in 

education, employment, income and health status in adulthood. 

 

2. DATA 

The NCDS is a cohort dataset which follows a group of individuals born in England, Scotland and Wales in the week 

of March 3 1958. Data is available on cohort members at birth and via follow-up interviews at ages 7 (in 1965), 11 



3 

 

(1969), 16 (1974), 23 (1981), 33 (1991), 42 (2000), 46 (2004), 50 (2008) and 55 (2013). We used data from the waves 

covering ages 7, 11, 46 and 50 (the last wave when health-related quality of life was collected). Survey non-response 

increased by wave, with the number of respondents falling from the initial 17,415 at the birth survey to just under 

10,000 at ages 46 and 50 (Hawkes and Plewis, 2006). 

The BHPS is a longitudinal study, comprising annual surveys of a nationally representative sample of approximately 

5,500 households in England, Scotland and Wales (Taylor et al., 2010). Every adult in each household was interviewed 

each year. In total, 18 waves of data were collected from 1991 comprising 10,264 individuals. Extension samples for 

Scotland and Wales, and for Northern Ireland where added in waves nine and 11, respectively. Response rates reduced 

monotonically with wave, with only 4,411 full respondents by wave 18 (Taylor et al., 2010). 

Using an adaptation of the Han et al. (2011) method, we combined estimates obtained from analysis of the age 46 

wave of the NCDS with estimates obtained from analysis of the 18 waves of the BHPS to determine the effect of 

social and emotional skills in childhood on outcomes in late-life, between ages 46 and 63. Because there were 

insufficient individuals aged exactly 46 years in wave one of the BHPS, we included individuals aged between 43 and 

49 years in 1991. 

2.1. Measuring social and emotional skills 

We measured social and emotional skills using the Bristol Social Adjustment Guide (BSAG) total score. BSAG has 

been widely used in previous studies (Carneiro et al., 2007; Jokela et al., 2009). It consists of several phrases which 

describe a child’s behaviour, often increasing in severity (Stott, 1958).  

When cohort members were aged 7 and 11, the teachers of cohort members completed the BSAG by underlining the 

items of behaviour they thought related to the child. Items are grouped into 12 domains, and maladjustment scores 

derived for each domain by summing the number of items underlined in each domain. To ease interpretation, we 

reversed the sign and standardised the measure to have a mean of zero and a standard deviation of one. We took an 

average of the values at ages 7 and 11 to reduce measurement error. Although persistent shocks are likely to affect 

BASG at both ages, averaging should reduce noise and resulting attenuation bias considerably (Mazumder, 2005)  

2.2. Later-life outcomes 

We measured health using QALYs, a combined measure of both the length of life and health-related quality of life 

(Drummond et al., 2005).  

In the BHPS, the SF-36 questionnaire was collected in waves 9 and 14. We converted SF-36 responses into the 

preference-based SF-6D, which measures health over six domains (physical functioning, role limitation, social 

functioning, pain, mental health, and vitality) Brazier et al., (2002). We then used health-state value sets, based on 

preferences of the UK general population, to construct a utility score ranging from 1 (perfect health) to 0 (health states 

rated as equivalent to death). Zero values were assigned to individuals who had died (see Appendix 2 for more details 

on the SF-6D). 
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We derived a mapping function to predict SF-6D utility scores for the other waves of the BHPS where the SF-36 was 

not included. The mapping function used data on numerous health measures from Wave 14 of the BHPS and was 

constructed following methods recommended in published guidelines (Longworth and Rowen, 2013; Petrou et al., 

2015) [see Appendix 2 for more details]. This mapping function was also applied to impute missing values of the SF-

6D in wave 14. These predicted values were then combined with the observed values from waves 9 and 14 to create 

the stream of SF-6D values across all waves of the BHPS. Accumulated QALYs in later-life were then constructed by 

taking a sum of SF-6D values from BHPS waves 2 to 18. If an individual died prior to wave 18, zero values were 

assigned for the remaining waves. If an SF-6D utility value was missing only for a single wave, then this missing value 

was imputed using an average of the SF-6D values from the adjacent waves prior to constructing QALYs. Similarity 

between the distributions of the observed SF-6D utility scores in waves 9 and 14, the predicted distributions in other 

waves, and the lack of spikes in values at waves 9 and 14 when average values are plotted by age, provided evidence 

for the validity for the mapping function (Appendix 3). 

Labour market contribution in later-life was measured using cumulative gross labour income, constructed by summing 

gross labour income across waves 2 to 18 of the BHPS. In each wave, annual labour income is measured using a single 

question, which asks respondents to report their last gross pay, inclusive of overtime, bonuses, commission, tips and 

tax refunds. The BHPS implemented a regression-based imputation procedure for each new wave of data in order to 

reduce missingness (ISER, 2010). Both observed and imputed values of gross annual labour income were used when 

constructing the sum. The Retail Price Index was used to deflate income in each wave to 1991. When constructing 

accumulated income, we linearly interpolated missing values when missingness did not occur in consecutive waves 

and when missingness was not the result of unemployment. Zero values for labour income were assigned for all waves 

following death. 

Distributions of each late-life outcome, with corresponding trends in cumulative mortality and employment rates are 

provided in Appendix 4. 

2.3. Proxy outcomes 

Our method required tests of whether full mediation was achieved. We used the SF-6D utility score as the proxy 

outcome to test for full mediation in health. This was constructed from SF-36 responses recorded at age 50 in the 

NCDS. We used gross labour annual income as the proxy outcome to test for full mediation in income. This was 

constructed from data recorded at age 50 in the NCDS by multiplying reported income by a factor dependent on the 

period reported. For those in part-time or full-time employment this period could include one week, a fortnight, four 

weeks, a calendar month, a year or some other period. For the self-employed, this covered either the past 12 months 

or the most recent period (in months) for which they had figures. 

2.4. Mediators 

The choice of mediators was guided by their likely correlation with childhood social and emotional skills and the 

outcomes, and their availability at both the age 46 follow-up in the NCDS and in wave one of the BHPS. We included 

a three-category measure of current labour market status: employed, self-employed, and economically inactive. We 

also included a measure of total household income from all sources, equivalised for household size using the square 
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root of the number in the household (OECD, 2011). As a measure of wealth, we included a binary variable for home 

ownership. To measure education, we used a binary variable for whether the individual has no formal educational 

qualification. We also included a binary indicator for whether an individual was married. 

As health mediators, we included the five-category Self Assessed Health (SAH) measure, whether registered disabled, 

whether health limits daily activities, and whether health limits work. We also included whether the individual reported 

having mental health problems, and a three-category weighted count for the number of physical health conditions (no 

conditions, below median, above median). The weights were based on the strength of their association with the SF-

6D utility score. 

2.5. Covariates 

We included controls available in both the NCDS and BHPS, including gender, black or minority ethnicity, country 

of birth (England, Scotland, Wales), and adult height. We also included whether an individual’s parents were educated 

beyond the minimum school leaving age, whether an individual’s father had a low occupational social class, whether 

their mother was economically inactive, parental age at birth, whether an individual was first born, number of older 

siblings, and whether an individual lived with both biological parents during childhood. We included parental reading 

in the childhood household as a proxy for the home learning environment. 

 

3. METHODS 

We estimated the effect of childhood social and emotional skills (measured by the BSAG score) on both health and 

labour market outcomes (measured by QALYs and gross labour income) beyond middle-age in three steps. Firstly, 

we estimated the impact of childhood emotional and social skills on five mediators (marital status, education, home 

ownership, equivalised household income, and self-assessed health) at age 46 in the NCDS. Secondly, we estimated 

the impact of these mediators on health and income up to age 63 in the BHPS. Finally, we combined the estimates 

from steps one and two to determine the impact of childhood social and emotional skills on later life health and 

income. We now explain the method more formally below. 

3.1. The mediation framework 

We use methods based on the framework developed by Han et al. (2011) to decompose the total effect of a regressor 

into its direct effects on the outcome of interest and its indirect effects acting through multiple mediators. The 

following model is estimated: 

𝑌𝑖 = 𝛼 + 𝛽𝑋𝑖 + 𝑍𝑖𝛿 + 휀𝑖 ;   𝑖 = 1, … . . , 𝑁     [1] 

Where 𝑌𝑖 are health or labour market outcomes for individual 𝑖, 𝑋𝑖 is the regressor of interest, (namely, social and 

emotional skills), 𝑍𝑖 represents a set of controls which are correlated with both 𝑌𝑖 and 𝑋𝑖 , and 휀𝑖 is a zero mean error 

term, assumed to be uncorrelated with both 𝑋𝑖 and 𝑌𝑖 . 𝛽 represents the total association. 
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In order to decompose this total effect into direct and indirect effects, equation [1] is expanded to the following: 

𝑌𝑖 = 𝛼 + 𝜃𝑋𝑖 + 𝑍𝑖𝜎 + ∑ ∅𝑘𝑀𝑖
𝑘

𝐾

𝑘=1

+ 𝑢𝑖      [2] 

𝑀𝑖
𝑘, 𝑘 = 1, … . , 𝐾, are a set of mediators through which the effect of 𝑋𝑖 is assumed to operate, and usually represent 

variables measured at a stage in the life-course between the ages at which the regressor and the outcome are recorded. 

The direct and indirect effects of social and emotional skills, 𝑋𝑖 , on health and labour market outcomes, 𝑌𝑖 , can be 

recovered by fully differentiating 𝑌𝑖 with respect to the regressor: 

𝑑𝑌𝑖

𝑑𝑋𝑖

= 𝜃 + ∑ (
𝜕𝑌𝑖

𝜕𝑀𝑖
𝑘 ×

𝜕𝑀𝑖
𝑘

𝜕𝑋𝑖

)

𝐾

𝑘=1

     [3] 

𝜃 represents the direct association between 𝑋𝑖 and 𝑌𝑖 . The indirect associations are represented by the sum of the 

cross-derivatives. 

To estimate the cross-derivatives, each mediator is regressed on the regressor of interest and the same set of controls: 

𝑀𝑖
𝑘 = 𝜏 + 𝜌𝑘𝑋𝑖 + 𝑍𝑖𝜔 + 𝜇𝑖; ∀ 𝑘 = 1, … . , 𝐾    [4]      

Equation [3] can then be reformulated as: 

𝛽 = 𝜃 + ∑ ∅𝑘𝜌𝑘

𝐾

𝑘=1

= 𝜃 + ∑ 𝜋𝑘

𝐾

𝑘=1

      [5] 

Where 𝜋𝑘 = ∅𝑘𝜌𝑘 is the indirect effect of social and emotional skills, 𝑋𝑖 , operating through the 𝑘th mediator.  

The proportion of the total effect owing to the direct (PD) and indirect (PI) effects, respectively, can also be calculated 

as follows: 

𝑃𝐷 =
𝜃

𝛽
     [6] 

𝑃𝐼 =
∑ 𝜋𝑘

𝐾
𝑘=1

𝛽
     [7] 

 

3.2. Combining the estimates from analysis of the NCDS and BHPS 

The Han framework has been applied within a single dataset. It is possible, however, for equations [2] and [4] to be 

estimated on different datasets if 𝜃 = 0, i.e. there is no direct effect of the childhood characteristic on the outcome. 

All of the components of the total effect can then be estimated via a three-step procedure. In the first step, the 
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associations between childhood social and emotional skills and each mid-life mediator are obtained by estimating 

equation [4] using the NCDS. We label these estimates, 𝜌𝑘
𝑁𝐶𝐷𝑆,. In the second step, the associations between each 

mid-life mediator and health/ labour outcomes in later-life are obtained by estimating equation [2] (without social and 

emotional skills) using the BHPS. We label these estimates, ∅̂𝑘
𝐵𝐻𝑃𝑆. The total effect of social and emotional skills on 

health and labour market outcomes can then be obtained by summing up the indirect effects operating through each 

mediator, themselves obtained by multiplying the estimates from the two datasets. Equation [5] is modified as follows:  

�̂� = ∑ �̂�𝑘

𝐾

𝑘=1

 = ∑ ∅̂𝑘
𝐵𝐻𝑃𝑆 .

𝐾

𝑘=1

𝜌𝑘
𝑁𝐶𝐷𝑆       [8] 

This method requires full mediation to produce the full effects of social and emotional skills. Traditionally, the degree 

of mediation would be assessed by examining the degree to which the coefficient on social and emotional skills 

diminishes with the inclusion of the mediators, and full mediation assessed by examining whether the 𝜃 coefficient 

becomes zero (in magnitude and statistical significance) when the mediators are included in the health and labour 

market outcomes equation. As social and emotional skills are not present in the BHPS, this method cannot be 

implemented in this setting. We therefore examine whether full mediation occurs for a proxy of health and labour 

market outcomes. If the outcome is highly persistent over time, as may be the case for income and health, the value 

of the late-life outcome measured at an earlier age should serve as a prime candidate. 

To test the quality of the proxy, we examine the semi-partial correlation between the proxy and the outcome. This is 

the correlation between the proxy and the outcome once the effects of the covariates have been removed. It is 

estimated by: 

𝑌𝑖 = 𝛼 + 𝛾𝑌𝑖
𝑝

+ 𝑍𝑖𝜎 + 𝑢𝑖      [9] 

With the semi-partial correlation given by (Cohen et al., 2003): 

𝑠𝑝𝑐𝑜𝑟𝑟 = 𝑠𝑖𝑔𝑛(𝑡)√
𝑡2(1 − 𝑅2)

𝑛 − 𝑘
      [10] 

where 𝑡 is the 𝑡-statistic relating to the coefficient of 𝑌𝑖
𝑝
, 𝑛 is the number of observations, 𝑘 is the number of 

explanatory variables (including the constant), and 𝑅2 is the model goodness of fit. The squared value of this 

correlation represents the proportion of the variance of 𝑌𝑖 that can be explained by the variance of 𝑌𝑖
𝑝
 only, and can 

therefore be interpreted as the reduction in model 𝑅2, that would result from the removal of 𝑌𝑖
𝑝
 from the regression 

specification in equation [9]. A large value of the squared correlation is indicative of a high-quality proxy. 

3.3. Estimation 

For binary and continuous and normally distributed mediators we used OLS for the first stage regressions. Equivalised 

household income was log-transformed prior to estimation. We used linear probability models for the binary 
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mediators. An ordered probit model was used for the categorical mediators, with marginal effects computed for each 

level.  

We used OLS for the accumulated QALYs and labour income. Due to its negative skew and a heavy left-hand tail in 

the accumulated QALY distribution (Figure A5, Appendix 4), prior to estimation we reflected the distribution by 

subtracting observed values from 17, the maximum number QALYs gained between waves 2 and 18 of the BHPS, 

before a log transformation was applied (Figure A7, Appendix 4). Coefficients can be interpreted as the association 

between a one standard deviation increase in social and emotional skills and a % reduction in accumulated QALYs 

from the maximum attainable QALYs. 

Heteroskedasticity-robust standard errors were used in all models. Bootstrapping with 200 replications of the entire 

procedure was used to construct standards errors, t-statistics, and confidence intervals (see Appendix 1). In each step 

of estimation, we restrict the sample to observations with complete information on dependent and independent 

variables. This results in final samples of 3,914 NCDS observations and 455 BHPS observations. 

 

4. RESULTS 

Descriptive statistics for the samples from the NCDS and the BHPS are provided in Table 1. The samples are similar 

on many characteristics, though some expected cohort differences are evident as the BHPS respondents were born 

approximately 15 years before the NCDS respondents. 

4.1. Testing full mediation 

We find evidence that the proxy outcomes recorded are of good quality, with squared semi-partial correlations 

indicating that 56% of the total variance in accumulated QALYs is explained by the SF-6D utility value at wave five 

of the BHPS (when respondents were approximately age 50) and 42% of the total variance in accumulated gross 

labour can be explained by gross labour at this wave.  

We find evidence of full mediation for late-life health (Table 2). A one-standard deviation improvement in the BSAG 

total score is associated with a statistically significant 0.011 increase in the SF-6D utility score at age 50 when no 

mediators are included (Model 1). This association is reduced to 0.010 with the inclusion of marital status at age 46 

(Model 2). The direct association falls considerably to 0.003 with the inclusion of the education and labour market 

mediators at age 46, losing statistical significance at a 5% level (Model 3). The addition of the health mediators at age 

46 in Model 4 results in the association falling to approximately zero in magnitude, indicating that the mediators 

explain all of the association between childhood BSAG and the SF-6D at age 50. 

Substantial but not full mediation is achieved for gross labour income (Table 3). With no mediators included (Model 

1), a one-standard deviation increase in the BSAG total score results in additional pre-tax annual earnings of over 

£2,200. This is reduced to £2,150 with the inclusion of marriage (Model 2), to £1,000 with the inclusion of education 

and labour market mediators (Model 3), and to £920 with the inclusion of the health mediators (Model 4). 
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4.2. Association between childhood social and emotional skills and late-life health 

First stage regressions indicate that the BSAG score has large and statistically significant associations with all mediators 

(Column 1, Table 4). A one standard deviation increase in social and emotional skills is associated with a 5.5 

percentage-point increase in the probability of being married at age 46. It also has large associations with education, 

income and wealth, with the same increment in skills being associated with a 9.6 percentage-point reduction in the 

probability of obtaining no qualifications, a 5.9 percentage-point increase in the probability of owning or partially-

owning a home, and 15% increase in equivalised household income.   

The associations between the BSAG score and health are also substantial, with a 2 percentage-point increase in the 

probability of reporting being registered disabled, a 3.6 percentage-point reduction in the probability of health limiting 

daily activities, a 3.3 percentage-point reduction in the probability of health limiting the type or amount of work, and 

a 2.1 percentage point reduction in the probability of suffering from a mental health problem. Higher BSAG score is 

also associated with statistically significantly lower probabilities of reporting health as very poor, poor, fair, and good 

of 0.4, 1.2, 2.5, 1.1 percentage points, respectively, and a statistically significant 5.2 percentage-point increase in the 

probability of reporting health as excellent. A one standard deviation improvement in BSAG score is also associated 

with an approximate 3.7 percentage-point increase in the probability of suffering from no physical conditions, and a 

0.8 and 2.9 percentage-point reductions in the probabilities of having a weighted sum of physical conditions below 

and above the median, respectively.  

The associations between the mediators and loss in accumulated QALYs are shown in Column 2 of Table 4. Being 

married, employed, a home-owner, and 1% increase in equivalised increase in household income are associated with 

3.0%, 8.1%, 6.8%, and 2.6% reductions in QALY loss, respectively. Associations with employment and home 

ownership are also statistically significant.  

Reporting to have health limiting daily activities is associated with increases in QALY loss of 13.9%. Being in poor 

self-reported health is associated with a 7.4% increase in QALY loss compared to those in very poor health, and 0.8%, 

13.3%, in QALY loss compared to this group, for those in fair and good health, respectively, and a statistically 

significant 24.4% reduction for those in excellent health. Finally, compared to individuals with no physical conditions, 

having a physical condition severity scores below (above) the median is associated with a statistically significant 4.7% 

(16.3%) increase in QALY loss. 

The products of these first and second stage associations are shown in Column 3 of Table 4. Summing over the effects 

for all mediators, we estimate that a one-standard deviation improvement in social and emotional skills is associated 

with a statistically significant 4.2% reduction in QALY loss relative to the maximum attainable. 

4.3. Association between childhood social and emotional skills and late-life income 

Being married is associated with an approximate non-statistically significant £4.5k reduction in accumulated gross 

labour income in late-life (Column 2, Table 5). A close-to-equivalent reduction in accumulated income is associated 

with home ownership. As expected, obtaining no qualifications, being employed, and a 1% higher equivalised 
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household income is associated with statistically significant increases in the level of accumulated income, with the 

magnitudes of approximately £34k, £72k and £38k, respectively.  

Being in excellent rather than very poor self-assessed health is associated with an approximate accumulated income 

reduction of £60k. Relative to being in very poor health, being in poor, fair, good, and excellent health is associated 

with an approximate accumulated income increase of £33.5k, £33k, £48k and 60k, respectively, with the latter being 

statistically significant. Health limiting work is associated with a reduction in accumulated income of around £4.5k. In 

addition, being registered disabled is associated with a large reduction of approximately £45.5k in accumulated income. 

For physical health conditions, no income penalty is found for those with low severity mix of conditions, but a large 

penalty of approximately £21,776 is found for those suffering from a severity score above the median.  

As shown in Column 3 of Table 5, a one-standard deviation improvement in social and emotional skills is associated 

with a statistically significant increase in gross labour income accumulated between ages 44-50 and 60-66 of 

approximately £14,500, which is 9.9% of the mean value of £147,357. This is driven mainly by indirect effects through 

employment and educational attainment. 

5. Robustness checks 

The covariates used in the main analysis were restricted to those with comparable data in the NCDS and BHPS. 

Therefore, we test robustness to confounding from unobserved individual characteristics under the assumption that 

bias from observed covariates is informative about bias from unobserved covariates (Altonji et al., 2005). Under this 

assumption, coefficient stability following the addition of observed covariates implies coefficient stability to the 

addition of unobserved covariates. Applying this, we re-estimate associations between social and emotional skills and 

mediators including additional controls measuring family background and in utero environment available in the NCDS 

but not in the BHPS. Associations were relatively insensitive to the inclusion of these additional controls (Appendix 

5), suggesting unobserved confounding is unlikely to account for our results.  

A second concern is attrition. We tested for this in the NCDS by restricting the sample to those with non-missing 

data on the controls and socio-emotional skills in childhood, and regressing a dummy variable for inclusion in the 

estimation sample on these regressors. We find that better social and emotional skills in childhood increases the 

likelihood of response at future waves (Appendix 6). As poor health is likely a predictor of non-response, it is likely 

that attrition bias is leading to an under-estimation of the associations between social and emotional skills and health 

mediators, and therefore associations between these skills and late-life outcomes.  

6. DISCUSSION 

This paper builds on the scant evidence base regarding the association between childhood social and emotional skills 

and late-life outcomes. In doing so, we advance the previous literature in two ways. Firstly, health is measured using 

accumulated QALYs, which improves on the typically-used early mortality measure by incorporating both length of 

life and quality of life. Such measures are preference-weighted, and so place more weight on aspects of health that are 

more highly valued by the population. Labour market contribution is measured using accumulated gross labour 
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income, which improves on the typically-used early retirement measure by capturing periods of unemployment and 

wage-levels prior to retirement.  

Secondly, we also develop and apply a three-stage mediation model which allows the estimation of the late-life effects 

of child characteristics when these characteristics and outcomes are not collected in the same dataset. Assuming full 

mediation, this allows associations between child characteristics and late-life outcomes to be estimated as the product 

of associations between social and emotional skills and mediators estimated in birth cohort datasets and associations 

between mediators and late-life outcomes in a dataset covering a later portion of the life-course.  

Consistent with previous studies (Borghans et al., 2008; Brunello and Schlotter, 2011; Smithers et al., 2018), we find 

significant associations between childhood social and emotional skills and a range of measures of health, social and 

labour market outcomes in mid-adulthood, including self-assessed health, the prevalence of mental and physical health 

conditions, marriage, income and employment. Our model predicts these changes are likely to be associated with 

better outcomes later in life, with a one-standard deviation increase in the BSAG total score associated with a 4.2% 

reduction in the loss of QALYs, and 9.9% higher accumulated pre-tax earnings. 

There are several limitations of this study which may be represent avenues for future research. Firstly, we have assumed 

that the relationship between social and emotional skills in childhood and late-life outcomes is linear. However, non-

linearity in this relationship is possible, given that effects of social and emotional skills may be stronger both at the 

bottom end of the social and emotional skills distribution, where behavioural problems could be classed as clinical, 

and the top of the distribution, where individuals are highly-functioning. Second, we follow the majority of the 

previous literature in including conventional indices of social and emotional skills as regressors in simple regression 

specifications. Third, we do not explore possible heterogeneity in the effects of childhood social and emotional skills 

across the accumulated QALY and income distribution. 

Fourth, consistent with the majority of previous studies (Smithers et al., 2018), the effects presented here are 

associations and may be subject to unobserved confounding. However, robustness checks show that the additional of 

further covariates did not materially impact results, suggesting this bias may be low. Robustness checks indicated that 

attrition bias may be leading to under-estimation of the associations. Finally, substantial but not full mediation was 

achieved for late-life labour income, suggesting that direct associations with late-life income, not captured by the 

mediators, are likely to be present. Assuming direct associations are identical in sign to indirect effects, this will likely 

also lead to our estimates being conservative.  

The methods developed in this study may have useful applications in a range of research areas. This study introduces 

a three-stage methodology which can be applied in any setting where the outcome of interest is not observed in the 

same dataset as the explanatory variable of interest, but where intermediate outcomes are present in each. Our method 

may also be preferable even where childhood circumstances are collected retrospectively in late-life longitudinal 

studies, as factors such as recall bias may impact the accuracy of data, particularly for circumstances that are difficult 

to recall (Beckett et al., 2001). This method may also be useful to policy-makers for conducting ex-ante modelling into 

the likely effects of investments in childhood skills and circumstances where sufficient follow-up data in later-life is 

yet to be collected.  
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Given the paucity of evidence on the late-life effects of childhood social and emotional skills, the measurement of 

associations between childhood social and emotional skills and late-life health and income represents a substantial 

advancement of the previous literature. Late-life effects are important given a rapidly ageing population (UNFPA and 

Help-Age International, 2012). A major concern of the ageing population is that healthcare costs will rise as a result 

of those in older ages experiencing more contact with healthcare services and undergo more expensive treatments 

(The King’s Fund, 2016). In addition, given the projected increases in the old age dependency ratio (the number of 

people eligible for a state pension for every 1,000 people of working age) (Office of National Statistics, 2012), it will 

become increasingly important that individuals continue to contribute the labour market in the late part of the life-

course. Given we establish that better childhood social and emotional skills is associated with higher levels of health 

and labour market contributions in late-life, then improving childhood social and emotional skills may act to reduce 

to future healthcare costs, and encourage longer or more productive working. Additional research that will improve 

understanding of the determinants of these skills (Fancourt and Steptoe, 2019) and interventions that can improve 

them (Humphrey et al, 2018) is needed. 
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Table 1: Descriptive statistics for the two datasets 

Variable 

NCDS 

Year 2004 

Age 46 

BHPS 

Year 1991 

Ages 43-49 

Covariates   
Social class: mother 

  
     High 1058 (27.0%) 129 (28.2%) 

     Low 394 (10.1%) 77 (16.8%) 

     Economically inactive 2463 (62.9%) 252 (55.0%) 

Birth Country 
  

     England 3254 (83.1%) 392 (85.6%) 

     Scotland 438 (11.2%) 20 (4.4%) 

     Wales 223 (5.7%) 46 (10.0%) 

Low social class: father 749 (19.1%) 86 (18.8%) 

Male 1871 (47.8%) 198 (43.2%) 

Mother educated beyond school leaving age 1122 (28.7%) 64 (14.0%) 

Father educated beyond school leaving age 1060 (27.1%) 126 (27.5%) 

Lack of parental reading 731 (18.7%) 155 (33.8%) 

Lived with both biological parents from birth until age 7 3789 (96.8%) 440 (96.1%) 

Non-white 35 (0.9%) 1 (0.2%) 

First born 1496 (38.2%) 245 (53.5%) 

Mother's age at birth: Mean (SD) 27.8 (5.5) 29.2 (6.0) 

Father's age at birth: Mean (SD) 30.7 (6.1) 32.1 (6.5) 

Adult height in cm: Mean (SD) 170.1 (10.3) 168.6 (9.6) 

   

Mediators 
  

Married 2892 (73.9%) 384 (83.8%) 

No qualifications 565 (14.4%) 106 (23.1%) 

Employed 3467 (88.6%) 396 (86.5%) 

Equivalised household income (£'s): Mean (SD) 17975.8 (9877.1) 15070.1 (8962.9) 

Own or partially own property 3432 (87.7%) 397 (86.7%) 

Self-assessed health 
  

    Very poor 65 (1.7%) 6 (1.3%) 

    Poor 217 (5.5%) 21 (4.6%) 

    Fair 578 (14.8%) 68 (14.8%) 

    Good 1783 (45.5%) 219 (47.8%) 

    Excellent 1272 (32.5%) 144 (31.4%) 

Registered disabled 104 (2.7%) 10 (2.2%) 

Health limits daily activities 385 (9.8%) 44 (9.6%) 

Health limits type or amount of work 309 (7.9%) 54 (11.8%) 

Mental health problem 223 (5.7%) 26 (5.7%) 

Weighted sum of physical conditions 
  

    No conditions 2433 (62.1%) 218 (47.6%) 

    Above zero and below median value  514 (13.1%) 119 (26.0%) 

    At or above median value 968 (24.7%) 121 (26.4%) 

Observations 3914 455 

Notes: NCDS = National Child Development Survey. BHPS = British Household Panel Survey 
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Table 2: Examining full mediation for late-life health   

Dependent variable: SF6D utility score Model 1 Model 2 Model 3 Model 4 

British Social Adjustment Guide (BSAG) total score 0.0111*** (0.00221) 0.0100*** (0.00222) 0.0034 (0.00202) -0.0004 (0.00174) 
Married   0.0200*** (0.00387) 0.0121** (0.00382) 0.0105** (0.00339) 
No qualifications     -0.0143** (0.00521) -0.0109* (0.00463) 
Employed     0.0736*** (0.00710) 0.0194*** (0.00565) 
Log equivalised income (£'s)     0.00830*** (0.00216) 0.00406* (0.00180) 
Own or partially own property     0.0172** (0.00571) 0.00811 (0.00490) 
Self-assessed health (base: very poor)         
    Poor       0.0686*** (0.0189) 
    Fair       0.0992*** (0.0179) 
    Good       0.127*** (0.0180) 
    Excellent       0.158*** (0.0181) 
Registered disabled       -0.0505*** (0.0133) 
Health limits daily activities       -0.0229 (0.0129) 
Health limits type or amount of work       -0.0391** (0.0149) 
Mental health problem       -0.0184* (0.00751) 
Weighted sum of physical conditions (base: no conditions)         
    Above zero and below median value       -0.00185 (0.00413) 
    At or above median value             -0.00885* (0.00383) 

Observations 3,914 3,914 3,914 3,914 
R-squared 0.032 0.039 0.119 0.305 

Notes: All models include the full set of pre-determined controls: gender, ethnicity, birth country, parental social class, parental education, parental age and its square, whether first born, lack of reading in childhood 
household, and living with both biological parents until age seven. All coefficients were estimated via ordinary least squares. Robust standard errors in parenthesis. * p<0.05, ** p<0.01, *** p<0.001. 
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Table 3: Examining full mediation for late-life income

Dependent variable: Gross annual labour income (£'s) Model 1 Model 2 Model 3 Model 4 

British Social Adjustment Guide (BSAG) total score 2224.0*** (241.8) 2148.2*** (240.2) 1009.9*** (226.7) 923.3*** (225.7) 
Married   1504.4*** (440.1) -242.0 (404.5) -259.4 (405.1) 
No qualifications     -1966.6*** (498.2) -1856.3*** (498.9) 
Employed     6520.9*** (836.7) 5529.6*** (862.6) 
Log equivalised income (£'s)     4874.9*** (538.8) 4748.6*** (534.4) 
Own or partially own property     1952.3*** (524.7) 1686.8** (527.3) 
Self-assessed health (Base: Very poor)         
    Poor       3206.7 (1674.2) 
    Fair       4266.3** (1631.2) 
    Good       4762.3** (1634.4) 
    Excellent       6005.5*** (1670.8) 
Registered disabled       -1453.8 (1650.9) 
Health limits daily activities       1307.4 (1516.7) 
Health limits type or amount of work       -3313.0* (1525.0) 
Mental health problem       -1188.5 (848.0) 
Weighted sum of physical conditions (base: no conditions)       
    Above zero and below median value       -518.7 (592.8) 
    At or above median value             -120.6 (483.6) 

Observations 3,914 3,914 3,914 3,914 
Pseudo R-squared (first part: probit) 0.0468 0.0488 0.3504 0.3735 
R-squared (second part: OLS) 0.2025 0.2038 0.311 0.3155 

Notes: All models include the full set of pre-determined controls: gender, ethnicity, birth country, parental social class, parental education, parental age and its square, whether first born, lack of reading in childhood 
household, and living with both biological parents until age seven. All coefficients represent marginal effects estimated from two-part models with a probit first stage and ordinary least squares second stage. Robust 
standard errors in parenthesis. * p<0.05, ** p<0.01, *** p<0.001. 
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Table 4: Mediator-specific and total indirect effects of the BSAG total score on accumulated QALYs 

Mediator 

Association 
between BSAG 
total score and 

mediator 

Association between 
mediator and QALY 

loss 
Indirect effect of BSAG total 

score on QALY loss 

Married 0.0552*** -0.0303 -0.0017 (0.0016) [-1.05] 
No qualifications -0.0964*** 0.0222 -0.0021 (0.0028) [-0.76] 
Employed 0.0458*** -0.0812* -0.0037 (0.002) [-1.86] 
Log equivalised income (£'s) 0.148*** -0.0268 -0.004 (0.0031) [-1.28] 
Own or partially own property 0.0593*** -0.0681* -0.004* (0.0019) [-2.09] 
Self-assessed health   
    Very poor (base for second stage) -0.00397*** . . 
    Poor -0.0121*** 0.0740 -0.0009 (0.0016) [-0.55] 
    Fair -0.0247*** -0.00827 0.0002 (0.0031) [0.06] 
    Good -0.0113*** -0.133 0.0015 (0.0015) [1] 
    Excellent 0.0521*** -0.244* -0.0127 (0.007) [-1.82] 
Registered disabled -0.0201*** 0.0874 -0.0018 (0.002) [-0.87] 
Health limits daily activities -0.0361*** 0.139** -0.005** (0.002) [-2.49] 
Health limits type or amount of work -0.0330*** 0.0624 -0.0021 (0.0018) [-1.17] 
Mental health problem -0.0210*** 0.0436 -0.0009 (0.001) [-0.94] 
Weighted sum of physical conditions     
    No conditions (base for second stage) 0.0371*** . . 
    Below median -0.00767*** 0.0473* -0.0004 (0.0002) [-1.83] 
    Above median -0.0294*** 0.163*** -0.0048** (0.0015) [-3.27] 

Total indirect effect   -0.0423*** (0.0057) [-7.46] 

Notes: First and second stage effects are estimated whilst conditioning on the full set of pre-determined controls: gender, 
ethnicity, birth country, parental social class, parental education, parental age and its square, whether first born, lack of reading 
in childhood household, and living with both biological parents from birth during childhood. Associations between BSAG score 
and mediators are estimated by OLS for continuous and binary mediators and by ordered probit models for categorical 
outcomes. Associations between mediators and QALY loss are estimated by OLS. Bootstrap standard errors for the mediator-
specific and total indirect effect in rounded parenthesis, t-statistics in squared parentheses. * p<0.05, ** p<0.01, *** p<0.001. 
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Table 5: Mediator-specific and total indirect effects of the BSAG total score on gross labour income 

 

 

Mediator 

Association 
between BSAG 
total score and 

mediator 

Association between 
mediator and total 

income 
Indirect effect of BSAG 

total score on total income 

Married 0.0552*** -£4450.5 -£245.7 (579.1) [-0.42] 
No qualifications -0.0964*** -£34029.9*** £3280.5*** (858.5) [3.82] 
Employed 0.0458*** £71746.1*** £3286.0*** (833.7) [3.94] 
Log equivalised income (£'s) 0.148*** £37967.2*** £5619.1*** (1404.8) [4] 
Own or partially own property 0.0593*** -£4895.6 -£290.3 (605.8) [-0.48] 
Self-assessed health   
    Very poor (base for second stage) -0.00397*** . . 
    Poor -0.0121*** £33478.6 -£405.1 (426.0) [-0.95] 
    Fair -0.0247*** £32935.4 -£813.5 (775.1) [-1.05] 
    Good -0.0113*** £47991.6 -£542.3 (371.9) [-1.46] 
    Excellent 0.0521*** £59398.6* £3094.7 (1710.7) [1.81] 
Registered disabled -0.0201*** -£45482.6 £914.2 (756.2) [1.21] 
Health limits daily activities -0.0361*** £5528.7 -£199.6 (794.4) [-0.25] 
Health limits type or amount of work -0.0330*** -£4696.6 £155.0 (569.2) [0.27] 
Mental health problem -0.0210*** -£3111.9 £65.4 (351.8) [0.19] 
Weighted sum of physical conditions    
    No conditions (base for second stage) 0.0371*** . . 
    Below median -0.00767*** £2586.0 -£19.8 (93.1) [-0.21] 
    Above median -0.0294*** -£21776.0 £640.2 (460.1) [1.39] 

Total indirect effect . . £14538.7*** (2072.4) [7.02] 

Notes: First and second stage effects are estimated whilst conditioning on the full set of pre-determined controls: gender, 
ethnicity, birth country, parental social class, parental education, parental age and its square, whether first born, lack of reading 
in childhood household, and living with both biological parents from birth during childhood. Associations between BSAG 
score and mediators are estimated by OLS for continuous and binary mediators and by ordered probit models for categorical 
outcomes. Associations between mediators and total income are estimated by OLS. Bootstrap standard errors for the 
mediator-specific and total indirect effect in rounded parenthesis, t-statistics in squared parenthesis. * p<0.05, ** p<0.01, *** 
p<0.001. 


