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Hospital contacts amongst high achieving adolescents 

from disadvantaged socio-economic backgrounds. 
John Jerrim1 

Abstract 

High achieving children from disadvantaged backgrounds are an important group for 

promoting social mobility. Prior research has found their educational achievement does not 

keep pace with their more socio-economically advantaged peers during secondary school, with 

early adolescence identified as a key period when their academic potential starts to go 

unfulfilled. This paper presents new evidence on the health outcomes of this group during this 

period, focusing on the contacts they make with hospital services due to mental health issues 

or risky health behaviours. We find high achieving children from disadvantaged backgrounds 

are hospitalised due to mental health issues and associated risky behaviours at a rate of around 

80 per 1,000 children between the ages of 11 and 20. This is significantly above the rate of 

around 40 per 1,000 children for their equally able but more socio-economically advantaged 

peers. Our results hence provide further evidence that early adolescence is a key period during 

which high achieving children from disadvantaged backgrounds require further support.  They 

may also suggest that mental health issues could be an important factor explaining in the poorer 

academic outcomes for high achieving disadvantaged young people. 
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1. Introduction 

There has long been interest – both in England and internationally – about the life prospects of 

young people from disadvantaged socio-economic backgrounds. A wide body of research has 

shown how this group falls behind children from more advantaged socio-economic 

backgrounds long before starting school (Feinstein, 2003), leading to worse outcomes in later 

life. This has resulted in very few young people from poor backgrounds entering professional 

jobs, with economic prosperity and social mobility hampered as a result (Sutton Trust, 2010). 

Indeed, recent research has illustrated how socio-economic gaps in educational outcomes 

increase markedly in England as young people progress through school (Farquharson et al., 

2022). 

 Cunha et al. (2006) developed the theory of lifecycle skill formation in light of such 

observations, noting how there are key points during which children’s abilities (both cognitive 

and non-cognitive) rapidly develop. A critical part of this theory is that – if young people start 

to fall behind their peers academically (as is unfortunately the case for many children from 

disadvantaged socio-economic backgrounds) – then it is increasingly difficult for them to 

catch-up. This has consequently led to great academic and public policy interest (and 

investment) in the early years, in order to give children from disadvantaged backgrounds the 

best start in life (Duncan et al., 2022). The hope is that such investment will reduce the number 

of disadvantaged children falling behind. 

 Yet the theory of life-cycle skill formation also makes another group of particular 

interest in terms of social mobility – initially high-achieving children from disadvantaged 

socioeconomic backgrounds. These are young people who have managed to overcome poverty 

during their early life to outperform many of their more advantaged peers during primary 

education. They have thus developed the platform needed to excel during secondary education, 

break through the glass ceiling, and eventually progress up the socioeconomic ladder, enjoying 

all the financial, social and health benefits this entails. Indeed, high-achieving children from 

disadvantaged backgrounds are perhaps the “lowest hanging fruit” in terms of promoting social 

mobility; they are a group of young people with the clearest potential to flourish at a top 

university and gain employment in a high-flying job. Adolescence is however the next tricky 

hurdle they face, a time during which they will experience rapid physical, social and emotional 

change. Unfortunately, this is a period when many disadvantaged high-achieving children may 

not fulfil their early potential, at least not to the same extent as their more advantaged peers 

(Jerrim & Carvajal, 2024). 
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 A modest literature has emerged investigating the development of this group, mainly 

focused on how their educational outcomes compare to equally able children from more 

advantaged socioeconomic backgrounds. Jerrim & Vignoles (2013) discussed the 

methodological challenges with drawing comparisons across these groups, noting how 

estimates may be impacted by regression to the mean. This problem is caused by measured 

error in the test score used to separate children into low and high-achievement groups, which 

can lead to spurious differences in future outcomes emerging across socio-economic groups, 

even when no differences really exist. They go on to report that – once this methodological 

issue has been addressed – 3-year-olds from disadvantaged backgrounds with high cognitive 

test scores have similar levels of academic achievement at age 7 as their equally able but more 

socioeconomically advantaged peers. This is consistent with the work of Jerrim & Carvajal 

(2024) who found that, after addressing for the methodological issue of Kelley’s paradox (a 

form of regression to the mean), initially high-achieving 5-year-olds from poor homes obtained 

similar test scores at age 11 to equally high-achieving 5-year-olds from more affluent families. 

These authors then show how these groups then diverge in terms of a range of social, health 

and educational outcomes between the ages of 11 and 17. This is consistent with the work of 

Crawford et al. (2017), who found between the ages of 11 and 14 to be a key period, when a 

notable divergence in educational outcomes between high-achieving children from different 

socioeconomic backgrounds emerge. Holt-White & Cullinane (2023) built upon this work, 

finding a 22-percentage point difference amongst high-achieving 11-year-olds from socio-

economically advantaged and disadvantaged families in the probability of achieving top grades 

in England’s high-stakes GCSE examinations. A related international literature has also 

emerged into so-called “resilience” (disadvantaged pupils that succeed academically). For 

instance, based upon the PISA 2018 study, Thomson (2021) notes how resilient students are 

disproportionately likely to set goals, study in more disciplined classrooms and are more likely 

to have a “growth mindset” than non-resilient students. The OECD (2019) use the same data 

to investigate the association between academic resilience and wellbeing, finding “no 

significant difference in well-being between academically resilient students and students who 

were not academically resilient” (OECD, 2019: 77). 

 It is notable how most previous research has focused on the progress made by high-

achieving disadvantaged children while at school. The evidence base is much thinner in terms 

of the broader economic, health and social outcomes experienced by this group. Yet it is well-

known that health issues can influence these educational outcomes (and vice-versa), with 
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engagement in risky health behaviours – and associated mental health issues – during 

adolescence potentially related to why many disadvantaged high achievers start to fall behind 

academically. This study therefore builds upon previous research by investigating the 

prevalence of serious health outcomes (driven by risky behaviours or mental health issues) 

amongst high-achieving children from disadvantaged backgrounds during the teenage years. 

Previous studies into the health outcomes of this group have relied upon small scale survey 

data, focused on less severe outcomes, and typically included less than 300 disadvantaged high-

achieving children in the sample (Jerrim & Carvajal, 2024). We, on the other hand, draw upon 

population level data from across three school cohorts, encompassing more than 42,000 high 

achieving children from disadvantaged socioeconomic backgrounds. This is important – and 

allows us to extend the existing evidence base – by demonstrating how the relatively mild 

issues recorded in previous research (e.g. higher levels of alcohol consumption, sexual activity, 

mild mental health symptoms) translate into more serious – and potentially life-changing – 

consequences. 

 Two research questions are addressed. We begin by documenting the prevalence of 

contacts with hospital services due to risky health behaviours – and associated mental health 

issues – across socioeconomic groups. This provides an important first descriptive account of 

how contacts with hospital services vary across young people from different socioeconomic 

backgrounds during adolescence: 

• Research question 1. How do contacts with hospital services due to mental health issues 

and risky health behaviours vary across socioeconomic groups? How does this change 

during adolescence? 

This is then followed by consideration of how children’s socioeconomic background intersects 

with their academic achievement. Our particular focus is the prevalence of hospital contacts 

amongst high-achieving children from disadvantaged social backgrounds, and how this 

compares to their more advantaged peers. 

• Research question 2. How do contacts with hospital services due to mental health issues 

and risky health behaviours differ between high-achieving children from different 

socioeconomic backgrounds? How does this change during adolescence? 

The paper now proceeds as follows. In section 2 we describe the administrative data we 

analyse, along with our methodological approach. Results are reported in section 3, followed 

by conclusions in section 4. 
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2. Data and methodology 

Overview 

The data we use are drawn from the Education and Child Health Insights from Linked 

Data (ECHILD); a resource that combines information from England’s National Pupil 

Database (NPD) to records from the Health Episode Statistics (HES)2. The latter includes 

information from both inpatient and outpatient services, with data available (at the time of 

writing) up until 2021. The match quality is high, with over 90% of children within the NPD 

being successfully match to their hospital records. These data include information on all 

contacts young people had with hospital care providers throughout childhood, though our focus 

is on those that occurred after young people entered secondary school. Ethical approval was 

obtained from the UCL Institute of Education ethics committee to access these data from the 

Office for National Statistics (ONS) Secure Research Service (SRS) to conduct this research 

(REC1821). 

Our analysis focuses on three adjacent school cohorts – children born between 

September 2000 and August 2001 (cohort A), between September 2001 and August 2002 

(cohort B) and those born between September 2002 and August 2003 (cohort C). The use of 

three school cohorts has the advantage of increasing the sample size. This is important for our 

second research question (e.g. investigating hospital contacts amongst high-achieving children 

from disadvantaged socio-economic backgrounds), particularly since some of our outcome 

measures – receipt of hospital care related to specific diagnoses – are relatively rare. Young 

people in these cohorts entered secondary school between September 2012 and 2014, took their 

GCSES between 2017 and 2019, and then entered university (if they chose to do so) between 

2019 and 2021. Information is available on hospital contacts made by these cohorts until they 

are 19 (cohort C), 20 (cohort B) or 21 (cohort A). 

Contact with hospital services 

For each contact young people had with hospitals, International Classification of Diseases 

(ICD-10) codes are available. These capture the diagnoses made by staff at the hospital to 

classify the contact into different groups. It is possible for multiple ICD-10 codes to be assigned 

to a hospital contact if it falls into more than one category; for instance, a hospital admission 

due to self-injury as a primary diagnosis, but with depression also identified as a secondary 

cause. This information is typically recorded at the three-digit level. Burns et al. (2012, p.138) 

 
2 See Ramzan et al. (2023: Appendix 2) for further details on the linkage procedures used. 
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discuss the accuracy of ICD-10 codes in British administrative data, concluding that “routinely 

collected data are sufficiently robust to support their use for research”.  As these data capture 

contacts with hospitals, our focus is upon severe health outcomes. A limitation of these data is 

that we are unable to observe less severe health issues, such as contacts made with primary 

health care provides (e.g. prescriptions made by GPs), or undiagnosed/untreated health issues.  

We broadly follow the Child and Adolescent Mental Health Disorders Classification 

System - (CAMHD-CS) to identify hospital contacts related to child mental health disorders 

(Zima et al., 2020). This takes the ICD-10 codes and classifies contacts with healthcare services 

into one of thirty mental health disorder groups, such as anxiety disorders, self-injury and 

substance abuse. We focus on a sub-set of these categories, combining some together to 

increase the available cell sizes. Our analysis thus focuses on hospital contacts due to: 

(a) Alcohol or drug misuse 

(b) Eating disorders 

(c) Self-harm 

(d) Personality disorders (e.g. bipolar, conduct disorders, obsessive-compulsive disorder) 

(e) Mental health issues (e.g. anxiety, depression) 

(f) Any of the above plus other related miscellaneous diagnoses (e.g. sleeping disorders)  

The full set of ICD-10 codes used to define each outcome can be found in Appendix I. For 

females, we are additionally able to observe whether they made contact with a hospital due to 

pregnancy. This, on most occasions, records successful childbirth. As we are unable to observe 

terminations, this is largely an indicator of a completed pregnancies (i.e. giving birth to a child) 

rather than of falling pregnant per se.  

Measurement of academic achievement 

Our primary measure of children’s academic achievement is their performance in 

England’s Key Stage 2 Statutory Assessment Tests (SATs). These are national examinations 

taken at the end of primary school (age 10/11) and play a prominent role in school 

accountability (Jerrim, 2021). As part of the SATs, young people sit around four hours of test 

material over a four-day period, with this designed to capture their abilities in English and 

mathematics. A limitation of the SATs is that they are typically only taken by pupils within 

state schools, and not those being educated within the independent sector. Within our analysis 

we first standardise young people’s English and mathematics scores to mean zero and standard 

deviation one within their school cohort, with the average across the two subjects then taken. 
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Measurement of socioeconomic status 

We draw upon two pieces of information to construct a socio-economic status index.  

The first is information on children’s eligibility for Free School Meals (FSM). This is an 

income-based benefit that is widely used to identify young people living in low-income 

households, with various studies illustrating its validity as a marker of socio-economic 

disadvantage (Hobbs & Vignoles, 2010; Taylor, 2018; Jerrim, 2023). We can observe this 

measure each year that a child is enrolled in school. The second piece of information is the 

Income Deprivation Affecting Children Index (IDACI) decile based upon the child’s home 

postcode. This captures the proportion of children living in income-deprived families within 

the small geographic area (around 1,500 people) that a child lives. We use information from 

IDACI at three points during childhood (recorded in years 2008, 2012 and 2015). 

Following Jerrim (2023) we combine these indicators into a single continuous scale. A 

two-parameter item-response theory (IRT) model is estimated, with the annual FSM indicators 

and IDACI deciles used to create a latent indicator of a child’s socio-economic position. 

Expected A Posteriori (EAP) scores are then created for each child, capturing the relative 

(dis)advantage of their socio-economic background. 

Methodology 

 To address our first research question, we investigate the prevalence of hospital contacts 

due to risky health behaviours across deciles of our socioeconomic status scale. We begin by 

considering any hospital contact after young people have entered secondary school (from age 

11 to approximately age 20), before exploring how these contacts vary by school year group. 

Analogous estimates for differences in hospital contacts across deciles of Key Stage 2 scores 

are provided in Appendix A and Appendix B. 

 To address our second research question, we will consider how the prevalence of 

hospital contacts compare across high-achieving children from different socioeconomic 

backgrounds. We define “high achieving” as being in the top quartile of the Key Stage 2 test 

score distribution, with socioeconomic advantage / disadvantage defined as the top/bottom 

quartile of the socioeconomic status scale. Our decision to use quartiles – rather than deciles 

as in research question 1 – is for consistency with previous literature (e.g. Jerrim & Vignoles, 

2013) and to ensure sufficient cell sizes in our analyses (given that some of the outcomes we 

investigate – particularly when presenting results by school year – are relatively rare). 
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 Our analysis begins by documenting how hospitalisations for our diagnoses of interest 

vary across 16 socio-economic-by-achievement quartiles. However, as noted by Jerrim & 

Vignoles (2013) and Jerrim & Carvajal (2024), these estimates may lead one to overstate the 

difference in hospital contacts between high-achieving children from different socioeconomic 

backgrounds due to “Kelley’s paradox” (Wainer & Brown, 2007) – a form of regression to the 

mean. In essence, the measurement error in the Key Stage 2 scores used to assign pupils into 

the “high achieving” group will result in some misclassification (i.e. some individuals will be 

classified as “high achievers” when they are not). As the rate of misclassification will differ by 

socio-economic background, a statistical artifact may emerge, whereby high achieving 

disadvantaged children may falsely appear to suffer worse outcomes than their equally high 

achieving but more socioeconomically advantaged peers (even when no difference really 

exists).  

 We apply the four-step procedure proposed by Jerrim & Carvajal (2024) to test the 

sensitivity of results to this issue. In the first step, we estimate the raw difference in hospital 

contacts between children with test scores in the top Key Stage 2 quartile (“high achievers”) 

amongst those from the top and bottom socioeconomic status quartile (children from 

“advantaged” and “disadvantaged” backgrounds). These results are essentially equivalent to 

assuming the Key Stage 2 test captures 11-year-olds academic skills with perfect reliability. 

 In step 2, we estimate the difference in the academic abilities of high achieving children 

from different socioeconomic backgrounds under different assumptions of Key Stage 2 

reliability, using the formula presented in Wainer & Brown (2007): 

𝜏𝑖 =  𝜌(𝑥𝑖) + (1 −  𝜌). 𝑢𝑔    (1) 

Where: 

𝜏𝑖 = Child i’s academic abilities at the end of primary school. 

𝜌 = The reliability of the Key Stage 2 test. 

𝑥𝑖 = Child i’s score on the Key Stage 2 test. 

𝑢𝑔 = The average Key Stage 2 test score of the socioeconomic group (g) to which the child 

belongs (e.g. the average Key Stage 2 score of children from disadvantaged backgrounds). 
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These estimates are produced under three different assumptions of Key Stage 2 test 

reliability (𝜌): 1 (perfect reliability), 0.7 (modest levels of test reliability) and 0.5 (low levels 

of test reliability). In step 3, we estimate the strength of the association between young people’s 

academic abilities at the end of primary school and the chances of making a relevant hospital 

contact. Finally, we take the “raw” difference from step 1 and adjust it downwards by the 

product of the estimated difference in high achieving advantaged and disadvantaged children’s 

academic abilities (from step 2) with how strongly this difference in abilities is linked to 

hospital contacts (from step 3). This approach allows us to present estimates recognising Key 

Stage 2 tests are an imperfect measure of children’s academic abilities (𝜌 = 0.7), accompanied 

by a set of upper (𝜌 = 1) and lower (𝜌 = 0.5) bounds. See Jerrim & Carvajal (2024: section 3) 

for further details about this approach. As we will illustrate in the following section, most of 

our substantive results remain unchanged whether we correct estimates for Kelley’s paradox 

or not.  

3. Results 

Research question 1. The socio-economic gap in hospital contacts related to mental health 

issues and risky health behaviours 

Figure 1 begins by plotting the rate of hospital contacts per 1,000 children by socio-

economic status decile. The table at the bottom presents results for all outcomes, with a 

selection of these plotted in the figure above. Red shading in the table should be read vertically, 

with darker colours indicating more frequent contacts with hospital services. 

<< Figure 1 >> 

On the whole, the socio-economic gradient in hospitalisations is relatively shallow 

between the bottom decile (the most advantaged 10% of children) and the 7th decile. For 

instance, the overall rate for any hospital contact stemming from mental health issues or risky 

health behaviours is 46 per 1,000 children for those from the most advantaged socio-economic 

decile, compared to 56 per 1,000 children amongst those in the 7th socio-economic decile. 

However, there is then a sizeable increase in the hospital contact rate amongst the most 

disadvantaged 30% of the population. Take hospital contacts related to alcohol or drug misuse; 

the rate almost doubles for young people in the 8th socio-economic decile compared to the 7th 

(≈33 per 1,000 compared to ≈18 per 1,000). This then increases still further up to ≈47 per 1,000 

children amongst the most disadvantaged socioeconomic group. 
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There is a particularly noticeable socio-economic gradient with respect to hospital 

contacts related to pregnancy (which largely reflects differences in child birth). Amongst the 

most advantaged 10% of young people, only around 9 in every 1,000 young women will have 

made contact with a hospital due to pregnancy by age 20. In comparison, the rate is almost 

three times higher (around 24 in every 1,000 young women) for those from an “average” 

socioeconomic background. This then spikes up to 66 in every 1,000 young women within the 

8th socioeconomic status decile, and over 100 amongst the most disadvantaged group (over 10 

times more than the least advantaged group). This demonstrates how there are substantial 

socioeconomic differences in the probability of teenage parenthood in England. 

A similar – though less marked – increase according to socio-economic status can be 

observed for most of the other outcomes considered. The only notable exception is eating 

disorders where – if anything – the prevalence of hospital contacts is slightly higher amongst 

young people from advantaged socio-economic backgrounds. This finding is consistent with 

previous research, which has found eating disorders to be more common amongst higher-

achieving and higher socio-economic status groups (Weckstrom et al., 2023). 

There are two potential explanations for why we observe there to be a spike in hospital 

contacts amongst the 8th to 10th socio-economic decile (in comparison to the relatively shallow 

gradient observed between the 1st and 7th socioeconomic deciles). The first is that there are 

important non-linearities in hospital contacts for risky health behaviours and mental health 

issues by socio-economic status. That is, while most of the population rarely make contact with 

hospitals for such reasons, the most disadvantaged 30% of society have to make use of these 

services much more frequently. The second explanation is that this may in part be a reflection 

of the measurement properties of our socio-economic status scale. As FSM eligibility primarily 

captures socio-economic disadvantage, then the spike observed between the 7th and 8th decile 

could be due to increased measurement precision at this point in the socio-economic 

distribution.  

Figure 2 builds upon these findings by demonstrating how hospital contacts for four of 

our outcomes change across socio-economic decile by school year group. Each line refers to a 

different socio-economic decile, with school year group running along the horizontal axis, and 

the hospital contact rate on the vertical axis. 

<< Figure 2 >> 
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Starting with panels (a) - contact with hospitals for any risky behaviour or mental health 

issue - and (b) -contacts related to alcohol or drug misuse - a socio-economic difference can be 

observed even in the first year of secondary school (Year 7). While the absolute rate is very 

small, it is still around three times greater for those from the most disadvantaged 10% of 

children compared to the most advantaged decile (3.5 per 1,000 compared to 1.1 per 1,000). 

This gap in the hospital contact rate then grows throughout secondary school. The increase in 

hospitalisations amongst those from disadvantaged backgrounds is particularly steep during 

Year 9 (age 13/14) and Year 10 (age 14/15). For instance, the overall hospital contact rate 

amongst the most disadvantaged decile almost triples from 6.4 per 1,000 in Year 8 to 16.9 per 

1,000 in Year 10. While there is also an increase amongst more advantaged socio-economic 

groups over the same period, it is much more muted. Indeed, a Year 8 pupil from the most 

disadvantaged 10% of families has roughly the same hospital contact rate related to risky health 

behaviours as a Year 10 pupil from an average socioeconomic background. This holds true 

both in terms of hospital contacts for any of our outcomes (panel a) or when looking specifically 

at those related to alcohol or drug misuse (panel b). The other notable spike in these graphs 

occurs during Year 13 – as young people turn age 18 – where the socio-economic gap in 

hospital contacts increases still further.  

Panel (c) presents a slightly different pattern in terms of self-harm. Here there is a clear 

jump in hospital contacts during Year 9 and Year 10 across all socio-economic groups, though 

the increase is particularly marked for those from the poorest backgrounds. Indeed, for the 

bottom socio-economic group, the rate triples from 3.6 per 1,000 in Year 8 to 10.2 per 1,000 

in Year 10. However, from Year 11 onwards, the rate then starts to fall amongst the most 

disadvantaged groups, while staying relatively stable for those from “average” and more 

advantaged socio-economic backgrounds. Together, the results point towards Year 9 and Year 

10 as a particularly risky period for young people from disadvantaged social backgrounds with 

respect to serious injury related to self-harm.  

To conclude, panel (d) focuses on hospital contacts related to pregnancies. It is 

immediately clear that young women from disadvantaged backgrounds give birth earlier, with 

the socio-economic gap widening appreciably between the end of secondary school (Year 11) 

and age 20. Indeed, one in every 200 young women from a disadvantaged background will 

make contact with a hospital due to a pregnancy while they are in Year 11 (and sitting GCSE 

examinations). This rate then increases exponentially amongst the most disadvantaged group 

as soon as compulsory education (Year 11) has finished, reaching 14 per 1,000 children during 
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Year 12 (age 16/17) and 25 per 1,000 during Year 13 (age 17/18). While the rate also increases 

for other socio-economic groups, the trajectory is not nearly as sharp. Note that, as these 

contacts are mostly related to child births, the results presented in panel (d) reflect a 

combination of factors. This potentially includes disadvantaged young women being sexually 

active earlier, being less likely to use effective contraception and being more likely to make a 

conscious decision to become a young mother (Singh et al., 2001; Aluga & Oklie, 2021). 

Research question 2. Contact with hospital services for high-achieving children from different 

socio-economic backgrounds 

In Table 1 we illustrate the rate of hospital contacts for five outcomes across 16 socio-

economic-by-achievement groups. Note that these estimates do not attempt to adjust for 

Kelley’s paradox, with it therefore prudent to interpret differences across groups as upper 

bounds. 

<< Table 1 >> 

Panel (a) presents the rate of hospital contacts that occurred due to any of our outcomes 

of interest by age 20. Even amongst high-achieving children there is a clear socio-economic 

gradient. Young people from the most disadvantaged 25% of backgrounds with a Key Stage 2 

score in the top quartile had an 8.6% (i.e. 86 children out of every 1,000) chance of having 

contact with hospital services by age 20 related to a risky health behaviour or mental health 

issue. This is roughly twice the rate of their peers with similar Key Stage 2 scores from the 

most advantaged socio-economic quartile (4.2% or 42 children in every 1,000). Indeed, the 

hospital contact rate amongst disadvantaged high achievers is above that for low-achieving 

children from the most advantaged backgrounds (where the chance is 6% or 60 in every 1,000 

children). 

The same pattern is replicated in panels (b) and (c) where we focus upon hospital 

contacts related to alcohol/drug use and self-harm. These raw figures suggest that 

approximately 13 in every 1,000 high-achieving high socio-economic status children will 

require hospital treatment for an issue related to drug/alcohol use up to age 20, with the rate for 

their equally able but socio-economically disadvantaged peers around 2.5 time greater (≈31 in 

every 1,000 children). This is again notably higher than for low-achieving children from 

affluent backgrounds (18 in every 1,000 children). Similar findings also emerge for self-harm.  
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The results for pregnancy in panel (e) are particularly striking, where – at least in these 

raw figures – the interplay between socio-economic background and academic achievement is 

particularly strong. High-achieving girls from disadvantaged backgrounds are 10 times more 

likely to make contact with a hospital due to pregnancy by age 20 than their peers with similar 

Key Stage 2 scores from the most affluent backgrounds (rates of ≈35 per 1,000 compared to 

≈3 per 1,000 respectively). These figures are then dwarfed, however, by the rate for low-

achieving young women from disadvantaged backgrounds (129 per 1,000) which is 40 times 

higher than for the high-achieving high socio-economic group. 

The final point of note from Table 1 is with respect to eating disorders (panel c) where 

the pattern again differs to the other outcomes. Most notably, the hospital contact rate is slightly 

higher amongst young people with high levels of achievement, with variation across socio-

economic groups less clear. 

In the methodology section we noted how the estimates presented in Table 1 may be 

impacted by Kelley’s paradox, and hence overstate the difference in hospital contacts made by 

high-achieving young people from different socioeconomic backgrounds. Table 2 therefore 

explores the sensitivity of our results to this issue, applying the approach suggested by Jerrim 

& Carvajal (2024). Panel (a) presents the estimated difference in the hospital contact rate 

between high-achieving children from different socio-economic backgrounds under different 

assumptions of test reliability (labelled “rho”). Panel (b) then converts these into estimates of 

the hospital contact rate for high-achieving children from disadvantaged backgrounds. 

<< Table 2 >> 

For most outcomes, correcting the estimates presented in Table 1 for Kelley’s paradox 

makes little substantive difference to the results. While the difference in the hospital contact 

rate between high achieving children from different socio-economic backgrounds narrows 

slightly when test reliability is assumed to be less than perfect, the change in the estimates is 

relatively small. Take self-harm, for example. When assuming Key Stage 2 scores measure 

children’s achievement with perfect reliability (ρ = 1) the socio-economic difference in the 

hospitalisation rate due to self-harm stands at 26.2 per 1,000 children (46.3 versus 20.1). If one 

instead assumes test reliability of 0.7 – quite a substantial amount of measurement error – the 

difference marginally falls to 23.5 per 1,000 (i.e. a rate of 43.7 for high achieving disadvantaged 

children compared to 20.1 for their equally high achieving but more socio-economically 

advantaged peers). Indeed, even under low levels of test reliability (ρ = 0.5) we estimate that 
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the hospital contact rate due to self-harm amongst disadvantaged high achievers would be 

double that of those with similar abilities from the most advantaged families. Similar results 

hold with respect to most of the other outcomes considered. 

The one notable exception is for contacts made with hospital services related to 

pregnancies, where the magnitude of the difference between high achievers from different 

socioeconomic backgrounds is more sensitive to the assumption one makes regarding test 

reliability. This is likely due to this outcome being more closely related to academic 

achievement than the other measures (as exhibited in Table 1). Our central estimate (ρ = 0.7) 

continues to indicate a sizeable difference in hospital contacts related to pregnancies between 

high achieving children from advantaged and disadvantaged socio-economic backgrounds (3.4 

versus 20.1 per 1,000). If, however, Key Stage 2 scores are assumed to have only low levels of 

reliability (ρ = 0.5) the difference shrinks to almost zero. Our overall interpretation of this result 

is that, while our estimates continue to suggest there are substantial differences in hospital 

contacts related to pregnancy between high-achieving young women from rich and poor 

backgrounds, the magnitude of this difference is measured with some imprecision.   

Figure 3 turns to how the hospital contact rate changes with age across four socio-

economic-by-achievement groups: 

• High-achieving children from advantaged socio-economic backgrounds. 

• High-achieving children from disadvantaged socio-economic backgrounds. 

• Low-achieving children from advantaged socio-economic backgrounds. 

• Low-achieving children from disadvantaged socio-economic backgrounds. 

Note that these refer to raw estimates where no adjustment has been made for Kelley’s paradox 

(we shall return to this point below). 

<< Figure 3 >> 

Starting with panels a (any risky behaviour) and b (alcohol or drug misuse) the period 

between Year 7 and Year 10 seems key. During this time, the trajectory of hospital contacts for 

high achieving children from poor backgrounds (solid black line) tracks the rate of their low 

achieving peers (dashed grey line). In other words, the change during the early stages of 

secondary school seems to be more strongly associated with socio-economic status than it does 

to academic achievement. This leads to a gap in hospital contacts between high achieving 

children from advantaged (dashed black line) and disadvantaged (solid black line) socio-
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economic backgrounds. While this gap does not then appreciably widen after Year 10, it also 

does not narrow. Socio-economic inequalities in hospital contacts due to risky health 

behaviours amongst high achieving young people thus seem to emerge early in secondary 

school and are then maintained throughout adolescence. Moreover, as we illustrate in Figure 

4, there is virtually no change to this result if one adjusts estimates for Kelley’s paradox (see 

Appendix H for further details). Interestingly, low achieving low socio-economic status 

children seem to suffer the sharpest rise in hospital contacts after secondary school (i.e. from 

Year 12 and beyond). 

<< Figure 4 >> 

Panel (c) for self-harm exhibits an even sharper concordance between socio-economic 

background and hospital contacts, regardless of achievement levels. For instance, the increase 

between Year 7 and Year 10 is almost identical across low socio-economic status students, 

regardless of whether they are a higher or lower achiever at school (comparison of the solid 

black and grey dashed lines). There does, however, seem to be a narrowing of the gap for high 

achievers from different socio-economic backgrounds from Year 11 onwards, declining from 

a difference of ≈6 per 1,000 children in Year 10 (age 14/15) to a difference of ≈2.5 per 1,00 in 

Year 13 (age 17/18). 

To conclude, panel (d) of Figure 4 presents the estimates for pregnancy. The 

exponential increase in hospital contacts due to pregnancy amongst low achieving low socio-

economic status girls after Year 10 is striking. Likewise, it is also interesting to observe how 

the increase in the pregnancy rate for high achieving girls from disadvantaged socio-economic 

backgrounds is very similar to the increase (in both timing and magnitude) for high socio-

economic status girls with low levels of Key Stage 2 achievement. However, as illustrated in 

Appendix H (and consistent with our previous discussion of Table 2) the trajectory of hospital 

contacts related to pregnancy for disadvantaged high achievers is measured with a degree of 

uncertainty (due to Kelley’s paradox). We thus suggest that this finding is interpreted with care.  

4. Conclusions 

Socioeconomically disadvantaged children with high levels of early achievement are 

perhaps the lowest hanging fruit for promoting social mobility. Despite their impoverished 

upbringing, these children have managed to develop a strong academic platform upon which 

they should be able to build during secondary school. Unfortunately, previous work has shown 
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this is not always the case (Crawford et al., 2017). England is a less equal, efficient and socially 

mobile country as a result. 

 Previous research has focused upon the future academic outcomes of this group, such 

as the progress they make while at school and whether they go on to attend a high-status 

university (Crawford et al., 2017). Yet emerging evidence highlights the broader challenges 

faced by disadvantaged high achievers, particularly during adolescence (Jerrim & Carvajal, 

2024). This includes falling into a more troublesome peer group, brushes with the law and signs 

of deteriorating mental health. 

 The present paper has built upon this work by documenting – for the first time – how 

the challenges faced by disadvantaged high-achievers translate into contacts made with hospital 

services due to risky health behaviours and associated mental health issues. This is important 

as such hospital contacts are potentially a marker for broader problems that may hamper the 

prospects of these individuals over the longer term. 

 Our findings illustrate how there are sizeable socioeconomic differences in hospital 

contacts due to mental health issues and risky health behaviours (with the important exception 

of eating disorders). For instance, 47 in every 1,000 children from the most disadvantaged 10% 

of households will be admitted to hospital by age 20 due to an alcohol or drug related incident, 

compared to only 18 in every 1,000 children from an “average” background (and 15 in every 

1,000 children from the most socioeconomically advantaged group). Yet, even amongst high 

achieving children, there continues to be sizeable differences in contacts with hospital services 

between those from the most and least advantaged families. For instance, after accounting for 

Kelley’s paradox, we find that around 80 in every 1,000 disadvantaged high-achieving children 

makes contact with a hospital due to a mental health issue or a risky health behaviour before 

age 20, compared to around 40 of their equally high-achieving but more socioeconomically 

advantaged peers. 

 How do these findings compare to previous studies? The fact hospital contacts for 

mental health issues and risky behaviours increase amongst disadvantaged high achievers from 

the start of secondary school may help explain the educational trajectories documented by 

Crawford et al. (2017). In particular, the point when this group starts to fall behind their equally 

able but more advantaged peers academically coincides with when their contacts with 

secondary healthcare services for risky behaviours and associated mental health issues starts to 
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increase. This is also consistent with the emerging findings of Jerrim & Carvajal (2024), with 

age 11 to 14 identified as a key transitional period in these individuals’ lives. 

 The following limitations should be noted, however, when considering these results. 

First, our outcome measure – hospital contacts – captures extreme health outcomes. The 

analysis therefore does not capture milder health issues amongst disadvantaged high achievers, 

including those requiring treatment from primary care services (e.g. prescriptions made by 

General Practitioners) or problems that go undiagnosed or untreated. Future research may seek 

to broaden our findings to these milder outcomes, either via linkages to primary care records 

(something not currently possible in England) or via the collection of large-scale survey data. 

Second, relatedly, our analysis of hospital contacts related to pregnancies is almost entirely 

based upon successful childbirths. The data available does not capture information on 

terminations, with our analysis therefore partly reflecting conscious decisions by young people 

to have a child. Readers should keep this in mind when interpreting these results. Third, our 

measure of high achievement is based on children’s performance in England’s Key Stage 2 

examinations. While these are lengthy assessments of 11-year-olds mathematics and English 

skills, we recognise they are not a perfect measure of the full spectrum of children’s abilities. 

We have, however, illustrated how our results are robust to potential measurement error in 

these data, and that estimates of socioeconomic differences in high-achieving children’s health 

outcomes are largely unaffected by Kelley’s paradox. Finally, our measure of socioeconomic 

status has been based upon the number of years children have been eligible for free school 

meals and indicators of local area deprivation (IDACI). Thus, while our data are likely to 

capture socioeconomic disadvantage reasonably well – given this is what free school meals 

essentially measures (Jerrim, 2023) – children in the most advantaged socio-economic quartile 

may be classified with a degree of error (with few having ever been FSM eligible and thus 

largely classified based on IDACI). Further data linkages may again aid this aspect of the 

research, for instance by integrating information on household income into these data from tax 

records. 

 Despite these limitations, our findings continue to have potentially important 

implications. In conjunction with previous research, they point towards the broader set of 

challenges that high-achieving children from disadvantaged socioeconomic backgrounds 

encounter during early adolescence. It thus seems likely that the decline in this group’s 

academic performance relative to their equally able but more advantaged peers is intertwined 

with the wider social, familial and environmental difficulties they face. Thus, while supporting 
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this group academically at school is important, this needs to be accompanied by arrangements 

to help them to manage broader issues in their lives. This requires a joined-up approach across 

education, social care and health services. Until this happens, the full potential of this group is 

likely to continue to go unfulfilled.  
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Table 1. Crosstabulations between socio-economic quartile and Key Stage 2 achievement quartile 

(a) Any reason 

  Low SES Q2 SES Q3 SES High SES 

Low achievement 117.7 73.8 64.1 60.3 

Q2 achievement 107.2 64.8 56.4 51.1 

Q3 achievement 98.5 58.0 51.9 47.0 

High achievement 86.0 52.0 46.2 41.6 

 

(b) Alcohol / drugs 

  Low SES Q2 SES Q3 SES High SES 

Low achievement 46.2 24.7 20.3 18.3 

Q2 achievement 42.0 22.6 18.2 16.0 

Q3 achievement 38.1 19.4 16.8 15.1 

High achievement 30.8 16.0 14.1 12.7 

 

(c) Eating disorders 

  Low SES Q2 SES Q3 SES High SES 

Low achievement 3.6 2.3 3.0 3.3 

Q2 achievement 3.1 2.6 3.2 3.5 

Q3 achievement 3.6 3.0 3.4 3.5 

High achievement 4.2 3.6 4.4 4.5 

 

(d) Self-harm 

  Low SES Q2 SES Q3 SES High SES 

Low achievement 53.9 32.9 28.5 26.5 

Q2 achievement 53.0 30.1 26.9 24.0 

Q3 achievement 50.4 29.7 26.3 22.2 

High achievement 46.9 26.7 23.7 20.1 

 

(e) Pregnancy 

  Low SES Q2 SES Q3 SES High SES 

Low achievement 128.5 64.5 45.2 29.6 

Q2 achievement 93.2 44.2 25.5 16.3 

Q3 achievement 64.8 25.3 15.3 9.2 

High achievement 34.6 13.1 6.3 3.4 

 

Notes: Figures refer to rate per 1,000 children. Red shading indicates where the rate is higher, green 

shading is where the rate is lower. Any cell size less than 10 has been suppressed to zero. 
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Table 2. Difference in outcomes between high achieving children from advantaged and 
disadvantaged backgrounds correcting for Kelley’s paradox 

(a) Difference in rate per 1,000 under different assumptions or test reliability 

  Rho 
SE N 

  1.0 0.7 0.5 

Any diagnosis 42.9 36.5 27.6 1.5 714,937 

Pregnancy 28.3 16.7 2.0 1.7 349,709 

Self-harm 26.2 23.5 19.5 1.1 714,937 

Alcohol / drugs 17.4 14.6 10.7 0.9 714,937 

Eating disorder -0.3 -0.2 -0.1 0.3 714,937 

 

(b) Estimated rate per 1,000 under different assumptions of test reliability 

  N High SES 
Rate 

Low SES rate 

   Rho = 1.0 Rho = 0.7 Rho = 0.5 

Any diagnosis 714,937 41.6 84.5 78.0 69.1 

Pregnancy 349,709 3.4 31.7 20.1 5.4 

Self-harm 714,937 20.1 46.3 43.7 39.7 

Alcohol / drugs 714,937 12.7 30.1 27.4 23.5 

Eating disorder 714,937 4.5 4.2 4.3 4.5 

 

Notes: Figures in panel (a) refer to the difference in the rate of the outcome per 1,000 children 

between high-achieving children from advantaged and disadvantaged socio-economic backgrounds. 

SE refers to the standard errors. Figures in panel (b) illustrate the predicted rate per 1,000 children for 

those from advantaged and disadvantaged socio-economic backgrounds. Estimates presented under 

three different assumptions of the reliability of the test used to define the high-achievement group 

(Rho = 1, 0.7 and 0.5). SE = standard error. N = Number of observations.  

 

 

 

 

 

 

 

 

 

 

 

 



23 
 

Figure 1. Crosstabulations between socio-economic status decile and pupils health 

outcomes 

 

  Pregnancy 

Any 

diagnosis 

Alcohol / 

drugs 

Eating 

disorder 

Mental 

health 

Personality 

disorder 

Self-

harm Other 

Bottom decile 9.1 46.1 14.4 3.9 31.6 4.1 21.2 2.1 

Decile 2 11.5 48.6 14.5 3.9 33.5 3.8 22.3 2.4 

Decile 3 15.1 49.6 15.2 3.5 34.2 4.3 23.7 2.5 

Decile 4 19.0 52.0 16.4 3.6 35.6 4.5 24.4 2.4 

Decile 5 23.5 56.4 17.5 3.4 39.6 4.9 27.1 2.8 

Decile 6 28.9 57.2 18.1 2.9 39.4 4.7 27.5 2.9 

Decile 7 33.3 56.6 17.9 2.5 39.0 4.7 25.7 2.8 

Decile 8 66.2 90.1 32.7 3.5 62.5 8.5 44.2 4.5 

Decile 9 85.8 103.3 38.5 3.5 71.5 10.3 50.5 5.4 

Top decile 109.4 117.6 46.5 3.5 80.7 12.2 54.4 6.6 

 

Notes: Figures refer to the number of hospital contacts per 1,000 children. Shading should be read 

vertically within columns. Darker shades of red indicate a higher rate of hospitalisation. Any cell size 

less than 10 has been suppressed to zero. 
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Figure 2. The rate of hospitalisation by socio-economic status decile by age 

(a) Any condition (except pregnancy)       (b) Alcohol / drug use 
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    (c)   Self-harm          (d) Pregnancy 

 

Notes: Figures refer to the rate of hospitalisation per 1,000 children. Results presented for selected socio-economic status decile. Any cell size less than 10 has been suppressed to zero. 
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Figure 3. The rate of hospitalisation for children from different socio-economic backgrounds with different levels of achievement 

(a) Any condition (except pregnancy)       (b) Alcohol / drug use 
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    (c)   Self-harm          (d) Pregnancy 

 
Notes: Low/high achievement refers to the bottom/top quartile of Key Stage 2 test scores. Low/high socio-economic status refers to the bottom/top quartile of the socio-

economic status scale. Figures refer to the rate per 1,000 children. Any cell size less than 10 has been suppressed to zero.
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Figure 4. Trajectories in hospitalisations due to any risky health behaviour between high-achieving 

children from different socio-economic backgrounds. Sensitivity of estimates to Kelley’s paradox. 

 

Notes: Black line = high-achieving children from advantaged socio-economic. Grey line = Central 

estimate for high-achieving children from disadvantaged backgrounds, assuming a test reliability of 

0.7. Dashed grey lines refer to estimated upper and lower bounds, assuming test reliability of 1.0 and 

0.5 respectively. See Appendix H for analogous graphs for alcohol consumption, self-harm and 

pregnancy. Any cell size less than 10 has been suppressed to zero. 
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