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EVIDENCE REVIEW AND ANALYSIS

2.1. INTRODUCTION

The previous chapter established that local evidence of the RAE in Scotland
is limited from a scientific perspective, particularly concerning extended
cohorts. While the Scottish Government’s own data revealed concerning
patterns in deferral uptake, with substantial demographic inequities by depri-
vation, rurality, and gender, the direct health and developmental consequences
of Scotland’s unique school commencement system remain largely unexam-
ined in the peer-reviewed literature. This gap is particularly striking given that
Scotland permits deferral based solely on parental choice, a policy position
that distinguishes it from most comparable nations and creates cohorts with
age spreads of up to 19 months.

The identification of extended cohorts in other jurisdictions, particularly
the United States and New South Wales, Australia, provides an important
comparative context.

Since the original evidence review was completed in May 2024, a new
wave of high-quality research has strengthened the international evidence
base on RAE. An SR and meta-analysis by Frisira et al. (2025) synthesised
32 studies and quantified, for the first time at this scale, the pooled relative
risk (RR) of ADHD diagnosis and medication associated with relative youth.
A large longitudinal UK cohort study (Deng et al., 2024) tracked ADHD
symptom trajectories and educational attainment from middle childhood into
young adulthood using the Twins’ Early Development Study (N = 8,508),
providing important insights into developmental patterns and ruling out
genetic confounding. Population-representative selection studies have also
extended the RAE evidence base beyond sport into formal music training
(Roman-Caballero et al., 2024) and into elite youth basketball in China (Yu
& Yang, 2025). These developments are integrated throughout the domain-
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specific sections below. In these settings, the practice is commonly referred to
as ‘redshirting’, a term that originated in collegiate sports in the United States
where athletes would delay participation for a year to gain physical maturity
and an additional year of eligibility. The metaphorical extension of this
term to kindergarten entry reflects a similar logic: parents delay their child’s
school entry in the hope of conferring competitive advantage through relative
maturity. However, the mechanisms, prevalence, and policy frameworks
surrounding redshirting in these jurisdictions differ substantially from
Scotland’s deferral system, complicating direct comparisons and highlighting
the need for Scotland-specific research.

Scotland’s position is unusual in international terms. While many edu-
cation systems permit some flexibility in school starting age, few combine
‘universal’ (August—February born) parental choice with a policy framework
that actively encourages consideration of deferral for children born in certain
months. The Scottish Government’s guidance explicitly states that parents of
children born in January and February ‘may’ defer, while those with children
born between September and December in the preceding year ‘can request’
deferral, subject to local authority approval despite the Education Act explic-
itly stating the deferred start as the legally correct start. This creates a system
in which the decision to defer is simultaneously presented as a parental right
and a matter requiring official sanction to align with the correct legal starting
age, generating confusion and inconsistency in practice across Scotland’s 32
local authorities.

The RAE in Scotland is therefore composed of two principal interacting
issues. First, there is the issue of RAE itself; the systematic differences in out-
comes between the oldest and youngest members of a standard 12-month
cohort. Second, there is the issue of extended cohorts, where the age spread
within a single year group exceeds 12 months due to deferral practices. These
two issues interact in complex ways. Addressing only the extended cohorts
through policy intervention would still leave a residual RAE affecting chil-
dren for 13 years until the last extended cohort progresses through the school
system. Conversely, measures that address only RAE within extended cohorts
are unlikely to be sufficient to mitigate the effects of such a large age disparity.
As Liu and Li (2016) have argued, even the 12-month age spread in standard
cohorts creates effects that may be ‘insurmountable’ for the youngest
children; a 19-month spread, as exists in some Scottish classrooms, presents
an even more formidable challenge.

This chapter therefore presents a comprehensive SR of the international
evidence on RAE and extended cohorts. The review was conducted using
rigorous SR methodology, including the PICOS framework for question
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formulation, comprehensive database searches, systematic screening and
quality assessment, and structured data extraction. The review encompasses
evidence across multiple domains: mental health outcomes, learning disabilities
and neurodevelopmental diagnoses, physical injury and safety, academic
attainment and educational streaming, sports participation and physical
activity, and career opportunities and earnings. This chapter also presents
findings from direct consultation with leading international researchers in the
field, who confirmed critical gaps in the evidence base and expressed concern
about the potential harms of extended cohorts.

The structure of this chapter reflects the SR process. Section 2.2 describes
the methodology in detail, including the research question, PICOS framework,
search strategy, inclusion and exclusion criteria, screening process, quality
assessment, and data extraction procedures. Section 2.3 presents the results
across the multiple outcome domains, synthesising evidence from SRs, cohort
studies, and other high-quality research. Section 2.4 examines the limited but
important evidence on extended cohorts specifically. Section 2.5 reports find-
ings from expert consultation. Section 2.6 discusses the implications of the
evidence, identifies critical gaps, and examines potential interventions identi-
fied in the literature. Section 2.7 provides a summary and transitions to the
policy development work of Chapter 3.

The evidence presented in this chapter is sobering. Across multiple domains
and multiple countries, relative youth within school cohorts is consistently
associated with adverse outcomes. The effects are typically small to moderate
in magnitude at the individual level, but given that all children are exposed to
age-based cohorting, the population-level impact is substantial. The evidence
on extended cohorts, though limited, consistently suggests that extending the
age spread within cohorts amplifies rather than mitigates these harms. The
absence of Scottish-specific research on the health effects of extended cohorts
represents a critical gap that must be addressed urgently, particularly given
the scale of deferral in Scotland and the demographic inequities in its uptake.

2.2. METHODOLOGY

A methodology of a systematic search of the literature was used to identify
evidence to develop and support policy options. A research question was for-
mulated from the local evidence collated in Chapter 1. Appropriate search
terms and inclusion and exclusion criteria were then developed. The search
terms were then employed in the selected databases before the results were
screened against the inclusion and exclusion criteria. The included papers
were then assessed for relevance and quality before data were extracted.
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2.2.1. Research Question and PICOS Framework

The research question was set as: Does the school commencement system in
Scotland exacerbate the RAE, widen health inequities, and negatively affect
health?

To help test the suitability of the research question and refine search terms,
the PICOS framework (Schardt et al.,2007) was used in an adapted format for
this mixed clinical/academic/sport setting. This was conducted twice, once for
each principal issue (Tables 4 and 5), as it was assessed that different strategies
were required to capture both issues. Search terms were predominantly
derived from those used to identify local evidence but enhanced by lessons
identified from local searches and terms identified through stakeholders.

The following search terms were used: ‘relative age effect’, redshirt* or
defer*, academ™, health*, leader™, opportunit*, wellbeing, kindergarten, par-
ticip*, and domin*. They were combined as shown in Fig. 10.

Despite sport not forming part of the search strategy, there was an over-
whelming number of papers returned. Participation in sport and PA is
important for health across the lifespan (Lynch, 2019, 2024; Malm et al.,
2019), forms part of the curriculum, has potential for a spill-over effect into
school settings for aspects such as leadership (Dhuey & Lipscomb, 2008;
Kuhn & Weinberger, 2005; Li & Hu, 2022) and self-esteem (Folgar et al.,
2017; Thompson et al., 2004), and may contain generalisable solutions from
this more studied area. However, the focus of this policy brief is on the school
setting, and so policy options will be developed with consideration of PE and
school-based sport but not club or elite though lessons may be transferable.
Research on the implementation of health and physical education in primary
schools highlights that quality PE delivery requires careful attention to devel-
opmental readiness and age-appropriate pedagogy (Lynch, 2015). To avoid

Table 4. PICOS Framework for Extended Cohorts.

PICOS for Relative
Extended Cohorts

P — Population Children and young people of school age

| — Intervention Deferral; cohorting greater than 12-month cohorts (by month,
quarter, or half)

C — Comparator Oldest of cohorts versus youngest of cohorts

O — Outcome Academic attainment, lifetime earnings, leadership opportunities,
health

S — Study design Not case studies

Source: Stuart et al. (2026); adapted from Schardt et al. (2007).
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Table 5. PICOS Framework for RAE.

PICOS for RAE

P — Population Children and young people of school age

| — Intervention Cohorting of 12-month cohorts (by month, quarter, or half)

C — Comparator Oldest of cohorts versus youngest of cohorts

O — Outcome Academic attainment, lifetime earnings, leadership opportunities,

health
S — Study design Not case studies

Source: Adapted from Schardt et al. (2007).

Fig. 10. Venn Diagrams of Search Term Combinations.

Note: Search terms combined across databases to capture both extended cohort and RAE
literature.

accidental exclusion of PE or school-based sports and potentially valuable
strategies, ‘sport’ per se was not excluded from the search, but an additional
restriction of only SR methodology was applied to papers specific to sport.
It also became clear that the inclusion criteria of named similar nations were
unintentionally biased and could be assessed for quality and generalisability
on a case-by-case basis.

Search results were exported to Covidence for screening on 17 May 2024.
Snowballing of cited references was conducted from included searches. End-
note was used to assist in the management of references.

2.2.2. Search Strategy and Database Selection

Global evidence was searched for in the databases Web of Science, for a broad
coverage of health-related research, and EBSCOhost, for coverage of educa-
tion-related research (Table 6).

Websites of relevant stakeholders identified in Chapter 1 were re-checked
for potentially relevant publications, articles, or open-source data. Citations
from these sources and evaluated studies were snowballed.
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Table 6. Databases Searched.
Database Subiject Field

EBSCOhost Hosts Education Source Ultimate: 2,113 education-specific full-text
journals and magazines

Web of Science 22,000+ journals, books, and conference proceedings; 816 overlaps
with EBSCO education

Note: Databases selected to provide broad coverage of health and education literature relevant to
RAE and extended cohort research.

2.2.3. Inclusion Criteria

Inclusion criteria were initially set to named similar nations; however, this
was subsequently relaxed to assessment of similarity on a case-by-case basis.
Papers relating to sport were included to avoid accidental exclusion of those
relating to school-based sport/PE.

2.2.4. Exclusion Criteria

Exclusion criteria were not restrictive due to the relatively limited evidence
expected to be found relating to health and academia (Table 7). Case studies
were initially actively excluded; however, due to the volume of less generalis-
able studies reproduced in homogeneous contexts, it was decided to exclude
all methodologies in sport except SRs.

2.2.5. Screening Process and Quality Assessment

The screening process and quality assessment began with applying the search
strategy in the selected databases — a total of 436 results were collated (Web
of Science: 353; EBSCOhost: 83). Results from all sources were collated on
Covidence. Duplicates (135) were automatically and manually identified and
removed (133 automatically; 2 manually). Titles and abstracts were then
screened for relevance to the topic, and irrelevant papers (78) were excluded.
Full texts were then retrieved for the remaining 235; 121 were then con-
sidered ineligible study designs and were removed, and the remaining 114
studies were included in the review. The PRISMA flow diagram (Fig. 11)
illustrates the SR process.

After exclusion of a further 13 articles due to lack of quality or applicabil-
ity, there were 101 articles left from which to develop potential policy options.
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Table 7. Exclusion Criteria.

Exclusion Criteria Justification

Papers prior to 1990 Lack of contemporary relevance

Full text not available Lack of ability to assess applicability, relevance,
and quality

Full text not available in English Lack of ability to assess applicability, relevance,
and quality

Case study methodology Low quality

Non-SR sport-specific studies Excessive number of less generalisable

homogeneous studies

Note: Exclusion criteria applied during abstract and full-text screening stages.

References from other sources (n = 12)
Citation searching (n = 11)

Studies from databases/registers (n = 436) Grey literature (n = 0)
Web of Science (n = 353) :
EBSCOhost (n = 83)

References removed (n = 135)
Duplicates identified manually (n = 2)
Duplicates identified by Covidence (n = 133)
Marked as ineligible by automation tools (n = 0)
Other reasons (n = 0)

Studies excluded (n = 121)
Wrong study design (n = 1)
Sports specific and not SRAMA (n = 120)

Studies assessed for eligibility (n = 235)

Studies screened (n = 313) H Studies excluded (n = 78) |
Studies sought for retrieval (n = 235) H Studies not retrieved (n = 0) |

I Studies included in review (n = 114) |

Fig. 11. PRISMA Flow Diagram.

Source: Stuart et al. (2026); exported and extracted from Covidence.
2.2.6. Data Extraction

Data extracted from all included studies included reference, title, methodol-
ogy, context, aim, comparison, outcome, and results. Seventeen of the studies
proposed 58 solutions, many of which were similar and are summarised in

Table 8.
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2.3. RESULTS: EVIDENCE ACROSS DOMAINS

The SR identified substantial evidence of RAE across multiple outcome
domains. This section presents the findings organised by domain: mental
health outcomes, learning disabilities and ADHD, physical injury and safety,
academic attainment and streaming, sports participation and physical activ-
ity, and career opportunities and earnings. Within each domain, the evidence
is synthesised from SRs, cohort studies, and other high-quality research, with
particular attention to effect sizes, consistency of findings, and potential
mechanisms.

2.3.1. Mental Health Outcomes

Relatively younger children within school cohorts experience elevated rates of
anxiety, depression, low self-esteem, and — most severely — suicide, with long-
lasting consequences for wellbeing, attainment, and life outcomes.

Broughton et al. (2023) synthesised evidence from 12 studies across the
United Kingdom, Australia, and several European nations, finding consistently
higher anxiety among relatively younger children (Cohen’s d = 0.15-0.35).
Mechanisms include increased academic pressure, social comparison, and
higher rates of negative feedback from teachers and peers.

Depression shows a similar pattern. Root et al. (2019) analysed a large
population-based dataset from the United States, examining the relationship
between birth month and depression diagnosis in childhood and adoles-
cence. They found that children born in the months immediately before
the school entry cut-off date (i.e., the relatively youngest in their cohort)
had significantly elevated rates of depression diagnosis compared to those
born immediately after the cut-off date (the relatively oldest in their cohort).
The effect was particularly pronounced in adolescence, suggesting that the
cumulative effects of relative age disadvantage may intensify over time. The
study controlled for potential confounders, including socio-economic status,
family structure, and geographic location, strengthening confidence in the
findings.

Self-esteem, a key protective factor for mental health, is consistently
lower among relatively younger children. Goodman et al. (2003) examined
self-esteem in a large cohort of British schoolchildren, finding that relatively
younger children reported lower self-esteem across multiple domains, includ-
ing academic self-concept, social self-concept, and physical self-concept. The
effects were present from early primary school and persisted into secondary
school. Reijneveld et al. (2006) reported similar findings in a Dutch cohort,
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with relatively younger children showing lower self-esteem and higher rates
of psychosomatic complaints. Thompson et al. (2004) found that the self-
esteem gap between relatively older and younger children was largest in early
primary school but remained detectable throughout the school years.

The most severe mental health outcome associated with RAE is suicide.
Thompson et al. (1999) conducted a groundbreaking study in England and
Wales, examining the relationship between birth month and suicide rates
in young people aged 15-19 years. They found that individuals born in the
months immediately before the school entry cut-off date had significantly ele-
vated suicide rates compared to those born immediately after the cut-off. The
effect was substantial, with RR estimates ranging from 1.3 to 1.6 depending
on the specific birth month comparison. This finding was replicated by Mat-
subayashi and Ueda (2015) in Japan, who found similar patterns in a large
national dataset. The Japanese study also examined potential mechanisms,
finding that the relationship between birth month and suicide was mediated
by academic performance and school-related stress.

The suicide findings represent the extreme end of a continuum of mental
health effects, and their consistency across countries with different education
systems strengthens confidence in a robust relationship between RAE and
mental health harm.

2024-2025 Evidence Update: The most recent evidence on mental health
and RAE narrows the clearest signal to ADHD symptom trajectories rather
than broader psychiatric diagnoses. Deng et al. (2024), using the UK Twins’
Early Development Study (N = 8,508), found that being younger in class was
associated with higher parent- and teacher-rated ADHD symptoms in middle
childhood, with some evidence of greater symptom reduction over time in par-
ent reports. Critically, polygenic risk scores for ADHD did not interact with
RAEs, ruling out genetic confounding as an explanation and strengthening
the conclusion that school-context mechanisms, including teacher percep-
tion and cohort-based comparison, drive the mental health signal. Evidence
on broader mental health outcomes such as depression and anxiety beyond
ADHD remains an important gap in the 2024-2025 literature.

The mechanisms linking RAE to mental health are multiple: accumulation
of failure experiences undermines self-efficacy and self-esteem; social compari-
son leads relatively younger children to perceive themselves as less competent;
teachers may attribute developmental immaturity to lack of ability, creating
self-fulfilling prophecies (Dhuey & Lipscomb, 2008); and relatively younger
children may struggle socially, facing higher rates of bullying and exclusion,
established risk factors for mental health problems. Collectively, the mental
health evidence demonstrates that RAE is a genuine public health concern
requiring awareness among teachers, parents, and healthcare providers.
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2.3.2. learning Disabilities and ADHD

One of the most robust findings in the RAE literature is that relatively younger
children are substantially more likely to be diagnosed with ADHD and
prescribed ADHD medication, a pattern strongly suggesting developmental
immaturity is being misinterpreted as pathology.

Holland and Sayal (2019) conducted an SR of studies examining the rela-
tionship between birth month and ADHD diagnosis. Their review included 13
studies from multiple countries, including the United States, Canada, Iceland,
Taiwan, and several European nations. The findings were strikingly consist-
ent: in every study, relatively younger children had higher rates of ADHD
diagnosis than relatively older children. The magnitude of the effect varied
across studies, with odds ratios ranging from 1.3 to 2.1, meaning that rela-
tively younger children were 30%-110% more likely to be diagnosed with
ADHD than relatively older children. The review concluded that a substantial
proportion of ADHD diagnoses in relatively younger children likely represent
over-diagnosis of normal developmental variation.

Fleming et al. (2022) examined ADHD diagnosis and medication pre-
scription in Scotland and Wales. Global research suggests that higher rates of
ADHD are linked to younger children in the cohort, so Fleming et al. repli-
cated the study in Scotland. They found that children within the school year
are more likely to be receiving treatment for ADHD.

The ADHD domain has received the strongest new evidence of any RAE
outcome domain in the 2024-20235 period. Frisira et al. (2025) conducted an
SR and meta-analysis of 32 international studies, producing the most com-
prehensive pooled estimates to date: the youngest children in a school year
face a 38% higher risk of ADHD diagnosis (RR = 1.38, 95% confidence
interval (CI) = 1.36-1.52) and a 28% higher risk of receiving ADHD medica-
tion (RR = 1.28,95% CI = 1.21-1.36) compared to the oldest children in the
same cohort. Crucially, the meta-analysis found that RAE appears in teacher
ratings of ADHD symptoms but not consistently in parent ratings, directly
implicating the school context, and specifically teacher perception, as a cen-
tral mechanism in the over-identification of relatively younger children. This
finding has important implications for Scotland, where teacher referral is a
key gateway to formal ADHD assessment.

Deng et al. (2024) provided longitudinal corroboration from the UK
Twins’ Early Development Study, tracking 8,508 participants from age 7 to
21 years. The study found relative-age effects on multiple parent and teacher
ADHD symptom measures, most pronounced in middle childhood. Impor-
tantly, ADHD polygenic scores did not moderate the RAE, confirming that the
observed associations reflect environmental and school-context mechanisms
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rather than genetic confounding. These findings substantially strengthen the
causal interpretation of RAE-ADHD associations and have direct relevance
to Scottish clinical practice and prescribing patterns.

2.3.3. Physical Injury and Safety

Stracciolini et al. (2016) conducted one of the first empirical studies to direct-
ly examine the relationship between the RAE and physical injury risk in youth
sport. Exploring the RAE effect on youth sports injuries, specifically investi-
gating the age of children in the cohort and injury patterns. They found that
the youngest in the cohort are often the ones to quit sports. Also, there were
reduced injuries for the older children in the cohort for 5-13 years. This was
supported by Wattie et al. (2015), who found that relatively younger children
in contact sports face higher injury rates due to competing against larger,
stronger, more physically mature opponents. These findings underscore the
importance of considering relative age not only in talent development and
participation equity frameworks but also in safeguarding, injury prevention,
and child welfare policies in organised youth sport.

2.3.4. Academic Aftainment and Streaming

Deng et al. (2024) provide new longitudinal evidence on educational attain-
ment from the UK Twins’ Early Development Study. Being relatively young
in the school year was associated with lower English exam grades at age
15-16 but, notably, was not associated with lower Mathematics grades. This
subject-specific pattern suggests that RAE effects on attainment are mediated
by language-based classroom comparison processes rather than producing
uniform academic deficits across all subjects: a nuance with direct impli-
cations for how schools identify and support relatively younger learners.
Romadn-Caballero et al. (2024) extended the RAE-education evidence base
in a novel direction, documenting relative-age selection bias in formal music
conservatory enrolment in Spain (primary sample N = 322; full institutional
census N = 2,182). Earlier-born children were significantly over-represented
among conservatory entrants, and this bias was stable across course levels,
indicating that RAE shapes access to specialist educational pathways beyond
mainstream schooling. Together, these findings confirm that RAE effects on
educational outcomes are pervasive, extending from mainstream attainment
to specialist selection, with implications for how educational opportunity is
distributed across birth cohorts.
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2.3.5. Sports Participation and Physical Activity

Recent evidence continues to confirm strong RAE selection biases in elite
youth sport and competitive developmental pathways. Yu and Yang (2025)
documented significant relative-age over-representation of earlier birth-
quarters among elite Chinese youth male basketball players, consistent
with the international pattern of RAE-driven talent selection in competitive
sport. Roman-Caballero et al. (2024) demonstrated that the same selection
dynamics operate in formal music conservatory training, with earlier-born
children significantly over-represented at entry to Spanish conservatories,
and this bias was stable across course levels. The extension of RAE-selection
evidence beyond sport into music is theoretically important: it confirms that
the mechanism is not specific to physical maturity advantages in sport but
reflects a broader developmental maturity advantage that influences selection
into any competitive developmental pathway. For Scotland, this suggests
that RAE-driven selection inequities likely operate across all structured
extracurricular pathways — sport, music, drama, and academic enrichment —
amplifying cumulative disadvantage for relatively younger children.

2.3.6. Career Opportunities and Earnings

Kuhn and Weinberger (2005) found that relatively older individuals were more
likely to hold leadership roles and scored higher on confidence and extraver-
sion. Du et al. (2012) found better career outcomes across job satisfaction,
advancement, and occupational prestige, suggesting cumulative relative age
advantages translate into career success. Solli et al. (2017) found approxi-
mately 2%-3% higher lifetime earnings for the relatively oldest compared
to the youngest in Norwegian administrative data: modest but statistically
significant over a working lifetime. Van Aalst and van Tubergen (2021) found
that relatively older children were more popular with peers, with social
advantages accumulating from early school years into adulthood.

No new studies in the 2024-2025 literature directly examined RAE
effects on career outcomes, occupational attainment, or lifetime earnings.
The Deng et al’s (2024) longitudinal cohort tracked participants to young
adulthood (age 21) and documented ADHD symptom trajectories and educa-
tional attainment but did not extend to career-stage outcomes. This remains
a critical evidence gap: population-representative linkage studies following
birth-quarter cohorts from school through mid-career are needed to estab-
lish whether the career and earnings effects documented in earlier literature
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persist in contemporary cohorts and across different national contexts, includ-
ing Scotland, with the clear complicating concern of being unable to establish
age within a cohort from birth date alone in Scotland.

The career and earnings evidence demonstrates that RAE has lasting
life-course consequences. While individual effect sizes are modest, they are
meaningful in aggregate and represent structural inequity that systematically
advantages relatively older individuals.

2.4. EVIDENCE ON EXTENDED COHORTS

While the evidence on RAE in standard 12-month cohorts is extensive,
research specifically examining extended cohorts (where the age spread
exceeds 12 months) is much more limited. This gap is significant for Scotland,
where extended cohorts are common due to deferral practices. However, the
available evidence from the United States and New South Wales, Australia,
where similar practices exist, provides important insights.

In the United States, the practice of delaying kindergarten entry, commonly
called ‘redshirting’, has been studied by several researchers. Albanesi (2019)
found redshirting more common among boys from affluent families, with
early academic advantages that diminished over time; crucially, redshirting
created extended cohorts with age spreads of up to 18 months, amplifying
disadvantages for the youngest members. Bassok and Reardon (2013) found
redshirting rates varied substantially by demographic group — most common
among white, affluent families and least common among minority and low-
income families — mirroring Scotland’s deferral inequities and raising similar
equity concerns. Aliprantis (2012) characterised redshirting as a form of
‘positional competition’ in which families seek relative advantage for their
children, but the aggregate effect is to increase inequality without improving
overall outcomes.

A consistent finding across the extended cohort literature is that extending
the age spread within cohorts amplifies the disadvantages of relative youth
rather than mitigating them. This is a critical finding for Scotland, where
extended cohorts are common and where the age spread can reach 19 months.
The logic is straightforward: if a 12-month age spread creates meaningful dis-
advantages for the youngest children, a 19-month spread creates even greater
disadvantages. The developmental differences between a child who has just
turned four and a half and a child who is nearly six are substantial, affecting
not just academic readiness but also social maturity, emotional regulation,
and physical development.
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The new meta-analytic evidence from Frisira et al. (2025) carries particu-
lar weight for Scotland’s context. If standard 12-month cohort structures,
as studied in the 32 international studies included in the meta-analysis, pro-
duce an RR of 1.38 for ADHD diagnosis, then Scotland’s extended cohorts,
which span up to 19 months (58% greater than the international standard),
likely produce substantially greater disparities. While no study has directly
tested this amplification effect in the Scottish context, the dose-response logic
is compelling: a larger age spread creates larger developmental gaps, which
in turn create larger misclassification risks. The urgency of Scotland-specific
research on this question is therefore heightened by the 2024-2025 evidence.

Importantly, there is no research on the direct health effects of extended
cohorts in Scotland. This represents a critical gap in the evidence base. While
the international evidence on extended cohorts suggests amplified academic
and developmental disadvantages, and while the evidence on RAE in standard
cohorts demonstrates mental health effects, there are no studies that directly
examine whether extended cohorts in Scotland are associated with elevated
rates of anxiety, depression, ADHD diagnosis, or other health outcomes. This
gap is particularly concerning given the scale of deferral in Scotland and the
demographic inequities in its uptake.

Similarly, there is no research on RAE in Scottish extended cohorts specifi-
cally. While the international evidence provides important context, the unique
features of Scotland’s system, including the specific cut-off dates, the policy
framework around deferral, and the demographic patterns of uptake, mean
that findings from other jurisdictions may not fully apply. Scotland-specific
research is needed to understand the magnitude of RAE effects in Scottish
extended cohorts and to identify the children and communities most affected.

The limited evidence on extended cohorts, combined with the robust evi-
dence on RAE in standard cohorts, suggests that Scotland’s extended cohorts
are likely to be associated with amplified disadvantages for the youngest
children. However, the absence of direct evidence on health outcomes and
Scottish-specific research represents a critical gap that must be addressed to
inform evidence-based policy.

2.5. EXPERT CONSULTATION FINDINGS

To complement the SR, direct consultation was conducted with leading
international RAE researchers via email correspondence and video calls.
Experts confirmed the critical gaps identified in the SR; none were aware of
published research on direct health effects of extended cohorts in Scotland.
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Several expressed surprise at the scale of deferral and the demographic ineq-
uities in its uptake, with one describing the situation as ‘a unique and serious
problem’ warranting urgent investigation. Multiple researchers expressed
willingness to collaborate on Scotland-specific studies, confirming that the
evidence gap reflects limited awareness of the Scottish context rather than
lack of research interest. The expert consensus supported the need for urgent
investigation of the health and equity implications of Scotland’s school
commencement system.

2.6. DISCUSSION AND LITERATURE GAPS

The SR reveals a substantial and consistent evidence base: relative youth with-
in school cohorts is associated with adverse outcomes across mental health
(anxiety, depression, self-esteem, suicide), ADHD over-diagnosis, physical
injury, academic attainment, sports participation, and career outcomes. The
consistency across different countries, education systems, and study designs
confirms these effects are robust and not context specific.

Effect sizes (Cohen’s d or odds ratios) typically range from 0.15 to 0.40 for
continuous outcomes and from 1.3 to 2.0 for binary outcomes. While modest
individually, these effects are meaningful: they accumulate across domains
for affected children, apply to entire populations given universal age-based
cohorting, and disproportionately concentrate among already-disadvantaged
groups, amplifying existing inequalities.

The 2024-2025 evidence period has substantially strengthened the
evidence base in two key areas. First, the meta-analytic synthesis by Frisira
et al. (2025) - the largest and most methodologically rigorous pooling of
RAE-ADHD evidence to date — confirms and quantifies the ADHD over-
diagnosis effect with greater precision than was previously possible (RR =
1.38 for diagnosis; RR = 1.28 for medication). Second, the longitudinal UK
cohort study by Deng et al. (2024) provides developmental trajectory data
that clarify the timing and persistence of RAE effects and rule out genetic
confounding. These advances directly address two of the key evidence gaps
identified in the original review: the need for meta-analytic synthesis and the
need for longitudinal designs with biomarker controls. However, critical gaps
remain: there is still no direct evidence on RAE effects on physical injury
risk from 2024-2025 studies, no long-term career or earnings data from
contemporary cohorts, and no Scotland-specific research on extended cohort
health effects. The injury, career, and Scotland-specific gaps identified in the
original review remain unaddressed and represent the highest priorities for
future research.
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The evidence is particularly strong for ADHD over-diagnosis and academ-
ic attainment effects. The ADHD findings are especially concerning because
they represent developmental immaturity being misinterpreted as pathology,
leading to unnecessary medication and stigmatisation. Academic attainment
findings demonstrate persistent disadvantage throughout the school years
that interacts with socio-economic disadvantage to compound educational
inequality.

The mental health evidence, while somewhat less extensive than the
academic evidence, is particularly important from a public health perspec-
tive. The finding that relative age is associated with elevated suicide risk is
especially striking and suggests that RAE is not merely an educational or
developmental issue but a genuine public health concern with potentially
severe consequences. The consistency of findings across anxiety, depression,
and self-esteem further supports the conclusion that relative age affects men-
tal health through multiple pathways.

The evidence on extended cohorts, though limited, consistently shows that
extending the age spread within cohorts amplifies rather than mitigates the
harms of relative youth. This finding is critical for Scotland, where extended
cohorts are common. The international evidence suggests that Scotland’s
extended cohorts are likely to be associated with amplified disadvantages for
the youngest children, but the absence of direct evidence on health outcomes
and Scottish-specific research represents a critical gap. It is reccommended that
further research include:

Table 9 summarises potential interventions identified in the literature.
These interventions range from system-level changes (such as altering cut-off
dates or eliminating age-based cohorting) to school-level practices (such as
mixed-age classes or differentiated instruction) to individual-level supports
(such as targeted tutoring or mental health services). The table includes infor-
mation on the strength of evidence for each intervention, its feasibility in the
Scottish context, and its potential to address both RAE and extended cohorts.

1. Longitudinal studies tracking outcomes from extended coborts: Most
studies of extended cohorts examine short-term academic outcomes.
Longitudinal studies tracking mental health, physical health, educational
attainment, and career outcomes from childhood through adulthood
are needed to understand the full life-course implications of extended
cohorts.

2. Qualitative research on experiences: Most RAE research is quantitative,
examining outcomes in large datasets. Qualitative research exploring
the lived experiences of children, parents, and teachers in extended
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cohorts would provide valuable insights into mechanisms and potential
interventions.

3. Intervention studies: While several potential interventions have been
proposed, there is limited high-quality evidence on their effectiveness.
Rigorous evaluation of interventions, ideally through randomised
controlled trials or natural experiments, is needed to identify effective
approaches to mitigating RAE effects.

4. Equity and intersectionality: While some studies have examined how
RAE interacts with socio-economic status, there is limited research on
how RAE intersects with other dimensions of disadvantage, such as
race, ethnicity, disability, or geographic location. Understanding these
intersections is important for developing equitable policies.

International comparisons are complicated by differences in school start-
ing ages, cut-off dates, and cohort structures, but the consistency of RAE
effects across diverse contexts confirms that the fundamental mechanisms are
similar: relative age within cohorts matters regardless of the specific entry age
or cut-off date used.

The Matthew effect, the principle that early advantage compounds over
time, is evident throughout the RAE literature. Relatively older children’s ini-
tial maturity advantages lead to better early outcomes, higher expectations,
and more opportunities, while relatively younger children face initial disad-
vantages that compound through lower expectations, fewer opportunities,
and accumulated experiences of failure. This means that early intervention is
critical: the longer RAE effects are allowed to persist, the more difficult they
become to remediate.

The evidence base, while incomplete for extended cohorts specifically, is
sufficient to justify policy action. The precautionary principle, the idea that
action should be taken to prevent harm even in the absence of complete sci-
entific certainty, applies here. The evidence clearly demonstrates that RAE in
standard cohorts is associated with multiple adverse outcomes. The limited
evidence on extended cohorts consistently suggests that they amplify these
harms. The scale of deferral in Scotland and the demographic inequities in
its uptake create a situation where large numbers of children, particularly
from disadvantaged backgrounds, may be experiencing preventable harm. In
this context, waiting for definitive Scottish-specific evidence on all outcomes
before taking policy action would be ethically questionable.

However, policy action should be evidence based and carefully designed.
The next chapter will develop specific policy options informed by this
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evidence review, considering both the potential benefits and potential unin-
tended consequences of different approaches. The goal is to identify policies
that reduce the harms of RAE and extended cohorts while avoiding new prob-
lems and ensuring that interventions are equitable and feasible within the
Scottish context.

2.7. SUMMARY

This chapter has synthesised findings from over 100 studies (SR, May
2024) and supplemented with studies published in 2024 (after May) and
2025 - on RAE and extended cohorts across multiple countries and out-
come domains. The evidence consistently demonstrates that relative youth
is associated with adverse outcomes in mental health (including elevated
suicide risk), ADHD over-diagnosis, physical injury, academic attainment,
sports participation, and career outcomes. Effects are small to moderate
individually but substantial at the population level given universal exposure
to age-based cohorting.

The limited evidence on extended cohorts consistently shows that widening
the age spread amplifies rather than mitigates the harms of relative youth: a
finding with direct implications for Scotland’s 19-month cohorts. No peer-
reviewed research has yet examined the direct health effects of Scotland’s
extended cohorts specifically, representing a critical evidence gap. The Matthew
effect is evident throughout: early disadvantage compounds over time, making
early intervention and structural reform urgent. Chapter 3 builds on this
evidence base to develop and evaluate specific policy options for Scotland.

KEY TAKEAWAYS

o Consistent evidence of harm: Relative youth within school cohorts is
associated with adverse outcomes across mental health (including elevated
suicide risk), ADHD over-diagnosis, physical injury, academic attainment,
sports participation, and career opportunities. Effects are small to
moderate individually but substantial at the population level.

o Extended coborts amplify harm: The limited international evidence
consistently shows that extending age spreads beyond 12 months
amplifies rather than mitigates the disadvantages of relative youth, with
critical implications for Scotland’s 19-month cohorts.
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® FEvidence justifies action: Despite gaps in Scottish-specific research, the
international evidence base is sufficient to justify policy action under
the precautionary principle, given the scale of potential harm and the
demographic inequities identified.

® Early intervention is critical: The Matthew effect means that early
disadvantage compounds over time; the longer RAE effects persist, the
harder they are to remediate, underscoring the urgency of policy action to
protect the youngest and most vulnerable children.
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