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and relatively consistent, the associations between being
relatively young and psychosocial outcomes are less clearly
documented.

Aims: To review research which presents data relating to
associations between a child's relative age and their psycho-
social development.

Methods: A systematic review was conducted and reported
in accordance with PRISMA guidelines.

Results: Fifty-nine papers met the inclusion criteria. The
outcomes of the narrative synthesis and three meta-analyses
found consistent, but very small, associations with relative
age indicating that those who are relatively young are more
likely to have more negative behaviour, mental well-being,
and social experiences.

Conclusions: Although being relatively young is associated
with more negative psychosocial outcomes, the magnitude
of these associations is consistently small. Furthermore,
many of the outcome measures used are likely to be the result
of multiple influences, not limited to the effects of relative
age. Therefore, the findings are reassuring as they suggest
that relative age itself is unlikely to substantially increase an
individual's risk of poor psychosocial development.
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Across the world school entry is commonly based on a child's date of birth and cut-off dates are used
to determine when a child will begin school (Gledhill et al., 2002; Verachtert et al., 2010). Therefore,
within the same class it is usual to find children who differ in age by almost a full calendar year. It is
well established that during the eatly years of a child's life, rapid development occurs across all do-
mains, and therefore, it follows that relatively younger children may be disadvantaged. This difference,
between those children who are older within their year group and those who are younger, is known
as the relative age effect. This effect has been studied and well documented in terms of children's ed-
ucational attainment: those who are younger perform less well than their older counterparts (Bedard
& Dhuey, 2006; Boardman, 2006; Crawford et al., 2007, 2011; Daniels et al., 2000; Department for
Education, 2010; Lawlor et al., 2006; Martin et al., 2004; McEwan & Shapiro, 2008; Menet et al., 2000;
Oshima & Domaleski, 2006; Strom, 2004; Sykes et al., 2009). Furthermore, the relative age effect has
been well recognized in the context of sport: older, and therefore, more physically developed children
have obvious advantages over younger peers (Barnsley et al., 1985; Grondin et al., 1984; Musch &
Grondin, 2001). However, less is known about the impact that this relative age effect may have on
children's psychosocial development (Alasker & Olweus, 1993; Crawford et al., 2014; Thompson et al.,
2004). The current review explores the extent to which research evidence indicates that the relative
age effect is linked to psychosocial development. This may also be associated with greater adjustment
and mental health issues, lowered confidence in one's ability. and lowered life satisfaction both in the
short and long term.

Challenges experienced by relatively younger children (e.g., less school experience, teacher-reported
language and behaviour difficulties, see Carroll, 1992; Cobley et al., 2009; Norbury et al., 2016) com-
bined with their poorer academic performance may contribute to them being disproportionately di-
agnosed with special educational needs (Cobley et al., 2009; Wilson, 2000), developmental disorders
(Dhuey & Lipscomb, 2010; Elder & Lubotsky, 2009; Gledhill et al., 2002; Wallingford & Prout, 2000),
temperamental differences such as increased levels of hyperactivity (Mihlenweg et al., 2012), and
being over-represented in referrals to specialist Child and Adolescent Mental Health Services (Berg &
Berg, 2014). Risky health behaviours have also been associated with relatively young students (Bahrs
& Schumann, 2020; Routon & Walker, 2022) along with lowered self-reported general health and life
satisfaction in adolescence (Fumarco et al., 2020). The link between being relatively young at school and
mental health problems has also been supported by Thompson et al. (1999) who identified a significant
link between being relatively young and suicidal behaviour in Canadian youths. There are indications
that relatively young children may be more unhappy at school (Crawford et al., 2011), more likely to be
bullied (Department for Education, 2010; Mihlenweg, 2010), have a lowered preference for competi-
tion (Page et al., 2017), have problems with peer relationships (Fumarco et al., 2020; Lien et al., 2005)
and lower levels of self-esteem (Fenzel, 1992; Thompson et al., 2004). Nonetheless, recent research has
revealed a more mixed pattern of results in these areas, possibly because of a greater emphasis on mental
health awareness in recent times.

Lien et al. (2005) compared 15- to 16-year-olds classed as oldest, middle, and youngest in their
class in terms of average grades, psychological distress symptoms, and scores on the Strengths and
Difficulties Questionnaire (SDQ; Goodman, 1997). The youngest group scored lowest on average
grade and highest on SDQ peer problems. Of the peer problem questions in the SDQ questionnaire,
the age groups differed most on the item “being generally liked” (significant among boys and not
girls). Furthermore, no differences on other SDQ measures (including prosocial and emotional
problems) were revealed. Similarly, mixed results were found by Price et al. (2017) who investigated
the relationships between relative age effects and several psychosocial adjustment measures (mental
health, measured by teacher and parent report using the SDQ; disruptive behaviour, reported by
teachers; and happiness, reported by child participants). Relatively younger children had marginally
higher SDQ Total Difficulties scores, as reported by teachers and parents, compared with their older
peers. On average, an 8-month difference in relative age resulted in the younger children (born later
in the academic year) having higher SDQ Total Difficulties scores (as reported by both teachers and
parents). However, no differences were found between relatively younger and older children on the
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behavioural and happiness outcomes. This suggests relatively younger children are at risk for greater
mental health difficulties; however, this was measured by teachers and parents. Previous research
has indicated teachers may well have a bias in their judgements of younger children based on their
perceived lack of maturity when compared to older children, consequently, this evidence may not
be robust.

Other research has focussed more specifically on self-esteem and how relative age effects may
impact the self-concept. Thompson et al. (2004) found that in a large sample of 6 to 14-year-olds
in Canada, there was a linear increase in self-esteem with relative age and those over age for 1st
grade entry (those that had been held back a year) had the highest self-esteem. In contrast, Crawford
et al. (2014) found no differences on self-esteem issues when comparing August and September-
born children in a large sample (drawn from 2 UK cohort studies) tested between age 6 and 8 years,
whereas the authors found strong evidence that scholastic competence is significantly different
(lower for August born children) even when questions are asked at around the same age. Crawford
et al. (2014) conclude relative age effects may become exacerbated when there are other challenges
for the youngest children related to mental health and learning difficulties. To date, the most recent
research investigating this area (Parker et al., 2019) has supported the idea that the relative age effect
(referred to as the “Negative Year in School Effect — NyiSE”) is a critical predictor of academic self-
beliefs. The NYiSE suggests that, holding achievement constant, grade-relative-to-age influences
self-concept (i.e., perceptions of competence within a given domain). Parker et al. (2019) surveyed
10,370 Australian 15-year-olds over 10years. Participants were asked about their maths, English and
general academic self-concepts and attendance at university. The NYiSE had a significant negative
effect on university entry when achievement was controlled. When controlling for all self-beliefs
(math self-concept, math, English, and academic social comparison), the significant NYiSE was
found to be non-significant. The authors concluded that the relative age effects on achievement
were completely explained by self-beliefs, stating that “any decision that effects who a child's peers
will be, will play a significant determining role in the way they feel about themselves” (Parker
et al., 2019, p. 128). This evidence suggests that relative age negatively impacts psychosocial devel-
opment with respect to lowered academic confidence linked to negative self-concept, particularly
for those children who are experiencing learning or behavioural difficulties. Perceiving oneself as
less able than older peers may well be an important source of such negative self-beliefs. Research has
also indicated differences in “grit” and determination, with relatively older students showing more
perseverance with their goals; however, there were subtle differences found with respect to effort
and interest measures according to relative and absolute age (Pefia & Duckworth, 2018).

To date, no one theory (or set of theories) on the primary cause(s) of the relative age effect has de-
finitively been supported (Crawford et al., 2011; Sharp et al., 2009; Sykes et al., 2009). While there is a
wealth of evidence linking attainment, by contrast, there is a paucity of studies which have considered
the impact of relative age on a child's mental health and well-being in school. It is quite possible that
psychosocial problems may mediate the relationship between relative age and attainment. Research
in this area has not yet confirmed the developmental process involved in the relative age effect phe-
nomenon and its relationship with psychosocial development. Furthermore, our understanding of this
area is complicated by the mixture of methodologies to identify the oldest and youngest children, the
age at which the child or significant others are tested, various participant groups (e.g., teacher, parent
and child reports), and differing outcome measures (e.g., scholastic competence, self-esteem, emotional
problems, happiness). Therefore, a systematic review is warranted to clearly establish the extent of the
links between relative age effects, psychosocial development and reflect on how this may relate to the
main body of evidence which has shown a clear relationship between relative age effects and academic
progress. The aim of this review is to identify the extent and consistency of associations between a
child's relative age and their psychosocial development, rather than to disentangle the causal direction
(or otherwise) of cognitive and non-cognitive development.
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METHOD

The systematic review was conducted and reported in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA; Moher et al., 2009). Research questions, search
strategy, inclusion criteria, and method of analysis were specified in advance and documented in a proto-
col which was pre-registered with PROSPERO (https://www.ctd.yotk.ac.uk/prospero/display_recotd.
phprRecordID=140586).

Search strategy

A systematic computerized search was performed in PsycINFO and Scopus. The databases were
searched using the following two search strings combined; “Summer born*” OR “August born*” OR
“Relative age” OR “August-Born*” OR “Summer-born*” OR “Season of birth” OR “month of birth”
OR “school starting age” OR “age at school entry” AND “Well Being” OR “Well-being” OR “Mental
Health” OR “Life Satisfaction” OR “Referral*” OR “self worth” OR “self-worth” OR “Self-Concept”
OR “Self-Perception” OR “Self Concept” OR “Self Perception” OR “Psychosocial development” OR
“Behaviour Problem*” OR “Behaviour Problem*” OR “Adolescent Development” OR “Confidence”
OR “Adjustment” OR “Academic Confidence.” No restrictions were used when conducting the searches.
The reference lists of papers screened at the full-text stage for inclusion were checked for possible
additional papers to include in the review. Furthermore, key authors in the area were emailed with brief
details of the review and asked to suggest any key papers, including in press papers, for inclusion.

Selection criteria

All studies that met the following criteria were included: (1) referred to relative age effects in relation to
school starting age and or being younger/older than others in the same class; (2) referred to psychosocial
outcomes including mental health/well-being; (3) included quantitative, qualitative, or secondary data
analysis; and (4) published in a peer-reviewed journal as a full or short report in English, German, or
Spanish. An inclusive approach was taken when assessing whether articles included an outcome variable
relevant to psychosocial development. Both conventional measures of psychosocial development and
proxy measures used by authors to assess psychosocial outcomes were included (e.g., school attendance
as a measure of motivation; suicide as a measure of well-being). Studies from any country and any time
point were included with participants of any age. Studies focusing on cognitive development exclusively,
including educational attainment and IQ, were excluded as were studies that refer to season of birth but
did not relate this to relative age differences experienced at school.

Data extraction

First, the search results from the two databases were combined. Next, duplicates were removed. After
removing duplicates, both authors shared the screening of all titles and abstracts to determine whether
the inclusion criteria were met. This process was systematic. First, the titles of the manuscripts were
screened to assess suitability. Secondly, for the studies that appeared relevant from their title's, abstracts
were screened to evaluate whether the manuscript met the inclusion criteria. If during each of these
steps there was doubt about the suitability of the manuscript, then the manuscript was included in the
next, more specific, step. To confirm consistency between the two authors, 15% (IN=91) of the papers
were screened independently by both authors (agreement 100%, k =1).

If suitability was expected, hard copies of the manuscripts were obtained. These were independently
read by both reviewers to examine whether the article fitted the inclusion criteria. This was done
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systematically using a pre-agreed checklist. Both authors reviewed all the full-text manuscripts, any
disagreements on whether a study should be included or not were resolved through discussion.

For all studies that met the inclusion criteria, information was extracted using a pre-defined form;
two versions of this form were used, one for quantitative and one for qualitative studies. The informa-
tion recorded included study design and aims, participant characteristics, variables being studied, and
how these were measured (quantitative studies only) or defined, methods of analysis, main findings
(including effect sizes for quantitative studies) and authors' interpretations/conclusions. The first and
second author shared this data extraction process. To ensure consistency, 15% of the included papers
(N=9) were reviewed independently by both authors (agreement 100%, » =1). After this, the first
author reviewed all the studies and data extraction sheets completed by the second author and the sec-
ond author reviewed all those completed by the first author. Again, any disagreements were resolved
through discussion.

The Wallace Criteria (Wallace et al., 2004) was used to assess bias and methodological quality of each
study based on theoretical perspective, appropriateness of question, study design, context, sampling,
data collection, analysis, reflexivity, generalizability, and ethics. This was chosen as it was appropriate
for evaluating the quasi-experimental, non-intervention studies included. The scoring method reported
by Husk et al. (2016) was followed. Specifically, for each study it was reported whether each criterion was
met (assigned “yes”) or not (assigned “no”) or if it was not described (assigned “cannot tell”). From this,
an overall assessment score was derived. Where the “essential” Wallace Criteria were all met, and seven
or more of the “desirable” criteria were answered positively, studies were graded “good”; between four
and six “desirable” positive answers were graded “moderate”; and nought to three were graded “poor”.
Any studies where any of the “essential” criteria were not met were also graded as “poor.” To ensure
consistency in these ratings 15% of the studies (IN=9) were reviewed by both authors independently
(agreement 100%). All the remaining studies were reviewed by both authors (they were not blind to the
assessment made by the other author during this). Any disagreements were resolved through discussion.

Data synthesis

Characteristics of the included studies are reported first, then a narrative synthesis of the findings from
these provided. The approach of an integrative narrative synthesis (Dixon-Woods et al., 2005) was
chosen from the scoping of the literature considerable variability in study designs, populations studied,
and outcome measutes was observed. Nonetheless, it was decided that if three or more of the included
studies were sufficiently similar the results would be pooled using a random-effects meta-analysis, with
sample weighted average correlations for continuous outcomes, odds ratios for binary outcomes and
95% confidence intervals and two-sided p-values for each outcome.

Within the discussion, the three subheadings recommended by Cochran (Higgins & Green, 2011)
are used; “overall completeness and applicability of evidence,” “quality of the evidence,” and “potential
biases in the review process” to provide further interpretation of the evidence.

RESULTS

Figure 1 summarizes the searching and screening processes. This resulted in 59 papers identified for
inclusion. These were all quantitative studies published between 1986 and 2022, with 58% (»=34) being
published since 2015. Seventy-six per cent of studies were based on samples from Western Europe (30)
and America (15). The risk of bias in the papers was high with 83% (#=49) rated as poor, 3% as moder-
ate (#=2), and 14% as good (#=8). The full risk of bias table is provided in the Supporting Information.

The key characteristics, including risk of bias, are summarized in Table 1. The psychosocial outcomes
considered in each of the papers were categorized as follows: “behaviour” (internalizing & externalizing
behaviours [#=25], risky behaviour [#=8]), “mental well-being” (self-report measures [#=9], referral
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Records identified through Additional records identified
database searching through other sources
(n=810) (n=23)
Y A\ 4

Records after duplicates removed

(n=728)
A 4
Records screened (included) N Records excluded
(n=728) e (n=639)
A
Full-text articles assessed Full-text articles excluded, with
for eligibility reasons (n = 30)
(n=289)
v No psychosocial outcome (n =
14
Studies included in )
qualitative synthesis Not about relative age (n=9)
(n=59)
No data collected (n = 3)

A 4

Studies included in
quantitative synthesis
(meta-analysis)
(n=14)

FIGURE 1 Prisma 2009 flow diagram (Moher et al., 2009) summarizing searching and selection.

for assessment [#=4], diagnosis of mental health condition [#=5], suicide [#=2] and self-perception
[#=9]), and social functioning (social experiences [#=11], school attendance [#=2] and leadership
[#=3]). Some papers are included in multiple categories as multiple outcome measures were reported.
Tables summarizing the studies and their key outcomes grouped by each of these categories and subcat-
egories are included as Supporting Information.

Behaviour
Internalizing and externalizing behaviours

Twenty-two studies investigated the association between relative age and behaviour using question-
naires to assess internalizing and externalizing behaviours. The necessary information to obtain effect
sizes was only available for ten studies (Broughton et al., 2022; Diefenbach et al., 2021; Goodman
et al.,, 2003; Lien et al., 2005; Lincove & Painter, 20006; Price et al., 2017; Reijneveld et al., 2006; Wendt
et al., 2018; Wienen et al., 2018; Wisniewski et al., 1995). These studies were included in a random effect
meta-analysis. The sample weighted average correlations between relative age and behavioural measures
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Broughton

et al 2022 — -0.02 [-0.09, 0.06]
Diefenbach et al., 2021 —— -0.03 [-0.09, 0.03]
Goodman et al., 2003 —.— -0.04[-0.07, -0.01]
Lien et al., 2005 —— -0.00 [-0.03, 0.03]
Lincove & Painter, 2006 o—l—« -0.01 [-0.04, 0.02]
Price et al., 2017 ——i -0.04 [-0.09, 0.02]
Reijneveld et al. 2006 — -0.02 [-0.09, 0.05]
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| I I | |
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FIGURE 2 Forest plot for internalizing and externalizing behaviour meta-analysis.

was r=—.024, CI -.039; —.01, p<.001, indicating a small but significant association between being rela-
tively young and higher reported behavioural problems, see Figure 2. There was homogeneity of the
results 1=12.76%, 0=9.99, p=.351. The Fail-Safe N=47, this indicates the number of studies with an
effect of 0 required to make the combined effect size statistically nonsignificant.

Of the 12 other questionnaire-based studies, three found no significant association between relative
age for any of measures reported (Halldner et al., 2014; Hirvonen et al., 2016; Kinard et al., 1986). For
the remaining nine studies (Biederman et al., 2014; Caye et al., 2020; Elder, 2010; Jeronimus et al., 2015;
Lubotsky & Kaestner, 2016; Menet et al.,, 2000; Patalay et al., 2015; Pefia & Duckworth, 2018;
Schmiedeler et al., 2015), there was some evidence of poor behavioural outcomes, especially increased
parent and teacher-reported hyperactivity in young children; however, effect sizes were small, and many
non-significant behavioural outcomes were also reported. Therefore, these findings support those of
the meta-analysis suggesting that there is an association between being relatively young and an increase
in some reported behavioural problems; however, the magnitude of this association is small and conse-
quently may not always be detected.

In addition to the 22 questionnaire-based studies, one study (Mithlenweg et al., 2012) reported di-
rect child observations and parent interviews and found that children who entered school relatively
young were less persistent, more irritable, and less adaptive to change. Two further studies reported
experimental data. Page et al. (2017) found that relatively older adolescents had a stronger preference
for competition but that relative age was not associated with attitudes towards risk or ambiguity. Page
et al. (2019) found that relatively older adults were more competitive and risk tolerant, but found no
association between relative age and patience. Overall, these 25 studies investigating the association
between relative age and behavioural outcomes suggest that outcomes are not always consistent between
studies and that where associations with relative age exist, these are small.

Engaging in risky behaviour

Eight studies investigated relative age and risky behaviour, including smoking, drinking and crimi-
nal behaviour. Due to the disparate study designs, conducting a meta-analysis was not appropri-
ate. Three papers found being relatively young was associated with greater likelihood of smoking
behaviour in adolescence (Bahrs & Schumann, 2020; Caudillo, 2019; Folgar et al., 2015). Caudillo
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also found relatively younger female adolescents were more likely to drink alcohol and use drugs,
whereas Kuntsche et al. (2006) found being relatively old was associated with risky drinking behav-
iour in adolescence. Both Black et al. (2011) and Caudillo found being relatively younger increased
the likelihood of earlier sexual activity; however, Lincove and Painter (20006) did not find any dif-
ferences between younger and older groups. Similarly, Lincove and Painter found no association
between relative age and criminal activity while Cook and Kang (2016) found juvenile delinquency
was more likely for relatively young adolescents but relatively older individuals were more likely to
commit crime in late adolescence and early adulthood. Finally, Auger et al. concluded being younger
than one's peers was a risk factor for gambling behaviour initiation around 10.5years of age which
strengthened progressively with age. Overall, these studies suggest that those who are relatively
young may be at greater risk of risky behaviour.

Mental well-being
Self-report measures of mental well-being

Nine studies reported data from self-reported measures of mental well-being. Five of these could be
included in a random-effects meta-analysis (Ando et al., 2019; Bahrs & Schumann, 2020; Broughton
et al.,, 2022; Jeronimus et al., 2015; Lien et al., 2005). The sample weighted average correlation between
relatively age and psychological distress was very small, 7=—.031, CI -.05; —.016, p<.001, see Figure 3.
The results were homogenous [=0%, O0=2.44, p=.655. The Fail-Safe N=17, suggesting that rela-
tively few studies would be required with an effect of 0 to make the combined effect size statistically
nonsignificant.

Of the remaining four studies, Duncan et al. (2022) found no association between relative age and
adolescents' mental health while Fenzel (1992) found that mental health was lower among children
who were relatively young. Two further studies reported increased self-reported psychosis (DeVylder
et al., 2015) among relatively younger adults and decreased life satisfaction in relatively younger chil-
dren (Fumarco et al., 2020). Overall, these nine studies suggest that those who are relatively young are
at greater risk of negative outcomes, but effect sizes tend to be very small, and findings are not always

consistent.
Ando et al., 2019 —— -0.04 [-0.07, -0.01]
Bahrs & Schumann, 2020 —_— -0.02 [-0.06, 0.03]
Broughton et al., 2022 | -0.03[-0.11, 0.04]
Jeronimus etal., 2015 n—.—-—c -0.01 [-0.05, 0.03]
Lien et al., 2005 .- -0.04 [-0.07, -0.01]
RE Model — -0.03 [-0.05, -0.02]

[ I T | 1
015 01 005 0 0.05

FIGURE 3 Forest plot for self-report well-being measures meta-analysis.
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Referral for assessment

Studies reporting referrals for assessment by a psychologist for mental health or behaviour concerns,
as opposed to referrals relating to academic progress/suspected learning difficulties, were considered.
Although four relevant studies were found, it was not possible to conduct a meta-analysis as insufficient
data were included in the papers and attempts to contact the authors were unsuccessful. Three studies
(Berg & Berg, 2014; DeMeis & Stearns, 1992; Harvey, 1991) found that relatively younger children and
adolescents were more likely to be referred for assessment; however, Kinard et al. (1986) found no such
difference among pre-schoolers. All these studies were of poor quality and only Kinard & Reinherz
controlled for any confounding variables. Therefore, although there is some consistency in the find-
ings which suggest increased likelihood of referral for relatively young children, confidence in these
findings is low.

Diagnosis of mental health condition

Five studies considered the association between relative age and likelihood of diagnosis of a mental
health condition. Three were suitable for inclusion in a meta-analysis (Goodman et al., 2003; Reijneveld
et al., 2006; Root et al., 2019). This found that those who were relatively younger were more likely to
be diagnosed with a mental health condition compared to their relatively older peers, OR .204, CI
.081; .327, p=.001, see Figure 4. The results were homogenous I=.01%, 0= 3.46, p=.177. The Fail-Safe
N=5, suggesting that relatively few studies would be required with an effect of 0 to make the combined
effect size statistically nonsignificant. However, the two studies (Black et al., 2011; Chen et al., 2021)
which could not be included in the meta-analysis, also reported an increased likelihood of those who
were relatively young being diagnosed with a mental health condition. Nevertheless, the odds ratios are
small, so the increase in likelihood is also small.

Suicide

Matsubayashi and Ueda (2015) and Thompson et al. (1999) found an association between being rela-
tively young and increased likelihood to have died by suicide among youths.

Goodman et al., 2003 . 0.19 [0.02, 0.37]
Reijneveld etal., 2006 ' i -0.14[-0.55, 0.27]
Root et :

al.. 2019 L 0.29 [0.10, 0.49]
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FIGURE 4 Forest plot for diagnosis of a mental health condition meta-analysis.
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Self-perception

Four studies focused on global self-esteem, two on self-confidence and five on perceived competence
in different aspects of development. The design of the studies was disparate, and effect sizes were not
consistently available, so conducting a meta-analysis was not appropriate.

Page et al. (2019) found that relatively older adults had greater self-confidence, but conversely
Page et al. (2017) found no association between relative age and self-confidence among adoles-
cents. Similarly, the finding for global self-esteem was mixed with Alasker and Olweus (1993) and
Thompson et al. (2004) finding that children who were relatively young had lower self-esteem
(r=.061) and while Fenzel (1992) partially replicated this finding, Folgar et al. (2015) found no
association. Furthermore, for self-evaluation Stipek and Byler (2001) found no association between
relative age and perceptions of academic skill, and similarly, Li et al. (2020) found no differences in
perceived physical literacy. However, Fumarco and Schultze (2020) and Parker et al. (2019) found
that being relatively young was associated with lower self-perceived academic performance and
maths self-concept respectively and Kretschmann et al. (2021) found that being relatively young was
associated with lower self-concept in German, but relative age was not associated with self-concept
in reading or maths. Therefore, there is little consistency in the association between being relatively
young and negative self-perceptions.

Social functioning
Social experiences

The study designs in the 11 studies investigating social experience were disparate, and effect sizes were
not available for many of the findings. Therefore, conducting a meta-analysis was not appropriate. Four
studies (Biederman et al., 2014; Duncan et al., 2022; Kretschmann et al., 2021; Stipek & Byler, 2001)
reported self or teacher report measures of social functioning. While Biederman et al. and Stipek and
Byler found no association with relative age, Duncan et al. and Kretschman et al. found that that being
relatively young was associated with lower self-reported social functioning. However, it must be noted
that the effect size for both these findings was very small (/<.05).

Five studies considered children's experiences of being a victim of bullying (Ando et al., 2019;
Folgar et al., 2015; Jeronimus et al., 2015; Mihlenweg, 2010; Tiiri et al., 2020). Folgar et al. and
Jeronimus et al. found no association between relative age and being a victim. In contrast, Ando
et al., Mithlenweg, and Tiiri et al. found that those who were relatively young were more likely to
be a victim. Additionally, Tiiri et al. found that those who are relatively old were more likely to be
perpetrators of bullying. However, like the more general scales of social functioning effect sizes,
where available, were very small (4<.04).

Finally, two studies considered the number of friends that children reported having. While Bahrs
and Schumann (2020) found no association with relative age, Fumarco et al. (2019) found that that
being relatively young was associated with reporting having fewer friends (very small effect, 4=.03).
Taken together, the findings from these 11 studies suggest that where differences do exist the experi-
ences are more negative for those who are relatively young; however, the effect sizes for these differ-
ences are consistently very small.

School attendance
Two studies reported school attendance as a proxy for motivation to attend school. Both found that

those who were relatively young were more likely to have lower rates of school attendance at primary
(Carroll, 1992) and secondary school (Cobley et al., 2009).
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Leadership

Three studies identified that relatively older individuals experience and demonstrate leadership while at
school (Dhuey & Lipscomb, 2010) and longer-term career success (Du et al., 2012; Muller & Page, 2016).

DISCUSSION
Summary of main results

The systematic review synthesized evidence which suggested that those who are relatively young are
more likely to have more negative behaviour, mental well-being, and social experiences. This conclu-
sion is supported by the narrative synthesis and the three meta-analyses which found consistent, but
very small, associations with relative age. Across all areas, effect sizes, where reported, were consist-
ently small and many studies contained both significant and non-significant associations. For example,
significant associations were not found consistently across age groups, samples (e.g., teacher vs. parent
report) or measures (e.g., subscale of SDQ vs. total SDQ score).

Overall completeness and applicability of evidence

The aim of this review was to identify the extent and consistency of associations between a child's
relative age and their psychosocial development. Based on the 59 papers identified, the most common
outcome measure was children's behaviour. Evidence was primarily based on self-reports (ot teachers!/
parents' reports) and focused on the internalizing and externalizing behaviours of children. A range of
behavioural measures were reported, with a particular focus on attention-related problems. This could
reflect the emerging evidence that being relatively young is associated with increased likelihood of
ADHD diagnosis (Holland & Sayal, 2019). In support of this, being relatively young was often associ-
ated with greater reported hyperactivity and attention problems; however, some studies have found
no such association (Halldner et al., 2014) and effect sizes were consistently small. One explanation
for this is that studies used many different self-report measures of attention, ranging from checklists
based on the DSM-IV criteria for ADHD to attention subscales of common self-report measures such
as the SDQ.

All but two (Halldner et al., 2014; Page et al., 2019) of the studies of internalizing and externalizing
behaviour focused on children, and many of these focused on young children under the age of 10.
When the behaviours of older adolescents and young adults were considered, instances of engaging in
risky forms of behaviour (e.g., smoking, drugs/alcohol use) were more commonly considered. Again,
finding that often those who were relatively young were more likely to engage in these perceived prob-
lem behaviours. However, contradictions for this were also found. Explanations for these findings
include those who are relatively older having greater opportunity for earlier school drop-out (Cook
& Kang, 2016) and those who are relatively younger students being influenced by older peers (Bahrs
& Schumann, 2020). However, there is inconsistent exploration of these potential mediating factors.
Therefore, understanding the longer-term associations between relative age and behavioural outcomes
requires further scrutiny.

The second area commonly focused on was children's mental health, and again here it was found
that being comparatively younger was associated with more negative outcomes. However, not all studies
found significant associations (Duncan et al., 2022) and effect sizes for the associations were consis-
tently small. Furthermore, as noted by Matsubayashi and Ueda (2015) mental well-being is likely to be
influenced by academic success, which has consistently been found to be negatively associated with rel-
ative age (Crawford et al., 2011). This is supported by those studies who found academic self-perception
was lower for those who were relatively young (Fumarco & Schultze, 2020; Kretschmann et al., 2021).
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However, only a few studies included measures of academic achievement, and therefore, little is known
about the potential mediating role that this may play.

Comparably fewer studies focused on social functioning and although these produced some mixed
results, overall evidence suggested that relatively younger children were at increased likelihood of poorer
outcomes, for example, victimization (Ando et al., 2019). Related domains such as leadership and school
attendance were also associated with worse outcomes for the relatively young; however, the evidence
was limited. Furthermore, school attendance has been associated with poorer academic attainment
(Hancock et al., 2017) and academic success is likely to be associated with being a CEO or US Senator,
two of the measures of leadership used. Therefore, the bidirectionality and multiple influences on these
various outcome variables are likely to be complex. This is further evidenced by Carroll (2011) finding
that those who have fewer friends are also likely to be those with lower school attendance.

This aim of this review was to consider the extent and the consistency of the evidence, not to at-
tempt to disentangle the causal direction (or otherwise) of cognitive and non-cognitive development.
Nonetheless, it has been observed that many of the studies included do make attempts to explain as-
sociations between relative age and increased likelihood of more negative psychosocial development.
However, the explanations used are varied and very few consider the roles of academic achievement
as a mediating factor. Future research should prioritize investigating the interplay between academic
achievement and psychosocial development among those that are relatively young. This could inform
interventions to address potential negative consequences of being relatively young. Furthermore, it was
notable that no qualitative research studies were identified as part of this review. Gaining insight into
the experiences of those who are relatively young, and their teachers, may provide new insight which
could inform school-based support.

Quality of the evidence

Opverall, the quality of the evidence was low. Many of the studies reviewed did not include a control for
absolute age, this is the children's age at the time their behaviour, mental well-being or social function-
ing was assessed. From an empirical perspective, the effects of absolute age and relative age are hard to
disentangle, since a pupil who is chronologically older at the point of assessment is also older in compari-
son to others being assessed. Therefore, the association is colinear and overcoming this would require
independent variation between absolute and relative ages.

There was considerable variability in study design. Specifically, whether relative age was analysed as a
continuous or categorical variable. Furthermore, many studies did not control for pupils who were being
educated out of year, with it often being unclear whether these pupils were included in the sample or
not. Yet, the presence, or absence of these pupils who are extraordinarily young, or old, in comparison
to their classmates has been found to be influential. For example, Wienen et al. (2018) reported analysis,
both with and without these pupils being educated out of year, and found that significant associations
between behavioural difficulties and relative age were found when they were included, but when they
were removed the associations did not remain significant. Furthermore, support for this explanation
comes from Thompson et al. (2004) who found a significant positive association between relative age
and self-esteem, but only when children extraordinarily young or old (who were upto 3 months older and
3 months younger than the cut-off ages for the year group) were included in the sample.

The amount of research on relative age effects and psychological development has increased recently,
potentially reflecting an increasing awareness of relative age effects. The evidence tends to be biased
towards western populations. However, relative age effects may be mediated by country characteris-
tics, such as social norms, legal context (which could affect the opportunity to delay school entry) and
availability of mental health support. Therefore, research from more diverse cultures and multi-country
studies is needed so that the generalizability of findings can be better considered.

Potential confounding variables were controlled for in some studies but not in others. For example,
some studies found sex differences, but other studies did not consider the presence or absence of these
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within their data. SES might be particularly important to consider as low socioeconomic status is likely
to contribute to some of the negative psychosocial outcomes associated with relative age and it has been
noted (Dhuey & Lipscomb, 2010) that parents with higher SES may be more likely to delay school start.
Therefore, there may be an over-representation of low SES in relatively young cohorts due to these par-
ents being less likely to delay school entry.

Potential biases in the review process

A strength of this review is the inclusive approach used when assessing whether articles included an out-
come variable relevant to psychosocial development. This resulted in a wide range of outcome variables
being included, for example, suicide, leadership, and risky behaviour. This has resulted in an overview
of outcomes that include both conventional measures of psychosocial development and proxy measures.
The potential disadvantage of including the proxy measures is that these are more likely to be influenced
by factors other than psychosocial development, and therefore, we must be aware of potential bias when
drawing conclusions.

Due to the heterogeneity of outcome measures, study designs and results reported obtaining compa-
rable effect sizes was challenging. In many cases, it was not possible to obtain the information necessary
for inclusion in a meta-analysis as many authors were no longer contactable, or no longer had access to
the relevant data. So, although a strength of the current review was the inclusion of three meta-analyses
not all relevant findings could be included within these. Furthermore, the majority of studies included
in the meta-analysis had large sample sizes which may have resulted in very small combined effect sizes
being statistically significant.

The influence of publication bias on this review must also be acknowledged. Studies reporting sig-
nificant effects of relative age are more likely to be published, and this gives the impression that these
effects may be ubiquitous (Pefia & Stephens-Davidowitz, 2021). However, the small effect sizes found
would suggest that many non-significant results potentially exist, which may not have been included in
the review as they had not been published in peer-reviewed journals. Considering these non-significant
findings is important to gain a more accurate understanding of the extent of any short or long terms
impact of relative age differences on children's development.

CONCLUSION

The aim of this review was to identify the extent and consistency of associations between relative age
and psychosocial development. A large and disparate body of evidence was rigorously and systematically
synthesized providing conclusive evidence that although being relatively young is associated with more
negative psychosocial outcomes, the magnitude of these associations is consistently small. Furthermore,
many of the outcome measures used are likely to be the result of multiple influences, not limited to
effects of relative age. Therefore, the findings are reassuring as they suggest that relative age itself is
unlikely to substantially increase an individual's risk of poor psychosocial development.
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