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Factors influencing perceived ADHD symptoms in primary school children in the Netherlands:

A cross-sectional analysis of age and gender trends.

Abstract

This study aims to investigate relative age within primary school grades as a potential
influential factor of perceived ADHD symptoms. It examines whether relatively younger pupils show
more ADHD symptoms than their classmates. The study is of cross-sectional design, using data of
primary school children throughout the Netherlands. Participating children are in the age range of four
to twelve years old, N = 168. To measure ADHD symptoms, the SNAP-IV (18) has been filled out by
parents of the participating children. Relative age serves as the main predictor of this study. Simple
linear regressions have been run on relative age (predictor) and ADHD symptoms (dependent).
Analyses showed that relative age is no predictor of ADHD symptoms, implying that relative age is no
influential factor in perceived ADHD symptoms. However, data screening pointed out that the sample
of the current study might not be representative for the general population. Furthermore, the current
research design worked with parental observations of ADHD symptoms, and not official ADHD
diagnoses. Whether a child has had an ADHD diagnosis was unknown during this study. Incorporating
this information in future research could potentially lead to a better understanding of the topic. All in
all, the results of this study must be interpreted with care and future research is needed to (dis)prove the

relation between relative age and ADHD symptoms.


Roos-Marijn Rohaan


Layman’s Abstract

Attention-deficit/hyperactivity disorder is a very prevalent disorder, affecting 5% of children
and 2.5% of adults. The diagnostic process of ADHD is based on interpretations of observed behavior.
This subjective process is sensitive to mistakes. It is known that ADHD symptoms decrease over time:
younger children show more of the symptoms than older children or adults. An age difference of only
one month can already make big differences in observed ADHD behaviors. Age differences are very
common within grades of Dutch primary school, even though the same behavior is expected from the
children. This could result in the younger cohort’s behavior being misinterpreted for ADHD symptoms,
when the difference in behavior is actually caused by underlying developmental nuances between age
groups.

This study uses data on ADHD symptoms in primary school children throughout the
Netherlands, observed by their parents (SNAP-IV (18)). The relative age of the children within their
grade served as the main predictor of this study, which investigates whether relative age is a predictor
of ADHD symptoms.

The analyses that have been carried out show that, our sample, relative age was not a predictor
for ADHD symptoms. However, the sample has been screened thoroughly, and some findings point out
that it may not be representative for the general population. This means that, when the same research is
done on a different population, the results might be different and perhaps do show that relative age is a
predictor of ADHD symptoms. Future research is therefore needed to draw a reliable conclusion about
the relationship between relative age and ADHD, as it could be important for the diagnostic process of

the disorder.
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Introduction

The assessment of behavioural patterns as problematic is dependent on deviations from widely
recognised standards, including expected behaviours associated with individuals of comparable age.
This also applies for the diagnostic process of attention-deficit/hyperactivity disorder (ADHD).
According to the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5; American
Psychiatric Association, 2013), ADHD entails “a persistent pattern of inattention and/or hyperactivity-
impulsivity that interferes with functioning or development” (p. 59). Diagnosing ADHD is not an
objective process, since there is no objective test to prove the presence of ADHD, and the DSM-5
criteria are based on perceived behaviour (Gualtieri & Johnson, 2005). The diagnosis is very prevalent.
In most cultures, 2.5% of adults and 5% of children is diagnosed with ADHD (American Psychiatric
Association, 2013), which supports previous research, stating that ADHD symptoms decrease over time
(Wistner et al., 2019; Dopfner et al., 2015). Comparing behaviour in younger and older children reveals
a higher presentation of ADHD symptoms among the younger cohort.

In the Dutch primary school system, there are eight different grades. Grades 1 and 2 are
considered preschool and grades 3 through 8 are seen as school grades. You start primary school in
grade 1 as soon as you reach the age of four years and finish it after grade 8. An academic year starts in
September and ends in June, making the duration of an academic year ten months. In the month that a
child turns four years old, he or she can start in preschool (grade 1', see Table 1), even though this might
be in the middle of an academic year. How long a child spends in these preschool grades, depends on
their birth month, as portrayed below in Table 1 (Driessen et al., 2014; Van der Veen & Karssen, 2019).
Ideally, children spend twenty months in preschool — two complete academic years — but birth month
variations may affect this. October to December births, who miss only a fraction of their first year, often
progress to the next grade. However, parents or teachers may decide on an extra preschool year based
on readiness. An extra preschool year concludes a total of almost three preschool years, but early
progression to grade 3 creates a total preschool period of less than two complete years. Children born
in October, November or December are often considered relatively young compared to their peers, as
parents and teachers often choose the latter option. This means that they will be younger than their peers
when they start their first school year. Children born in January to March are generally considered
relatively old when starting in school, and children born from April to September are usually considered
regular. So, within one school grade, ages can differ up to almost one year, which comes with big

developmental differences.



Table 1

Age Distribution of Children within Preschool Grades depending on Birth Month in the Netherlands

Month in Months  Common procedure after = Months Months  Total months
which a in grade grade 1' in grade in grade in preschool
child turns 4 1 1? 2 (grades 1', 1%,
and 2)

January — 6-—4 Often stays in grade 1 for 10+10 10 2624
March another year.
April - 3-0 Often stays in grade 1 for 10+10 10 23-20
September another year.
October — 9-17 Often progresses to grade NA® 10 19-17°
December 2;

But sometimes 10° 10 29 -27°

teachers/parents decide on
an extra year in grade 1.

Note. * Children that start in school earlier are relatively young; ® Children whose parents or teachers
decide they need another year in preschool start relatively old in school.

Even though children could differ up to one year of age within one grade, they are expected to
function on the same level. The first studies on this “age-effect” within grades have suggested that
relatively younger pupils show more ADHD symptoms compared to their relatively older peers, and
therefore, have a higher risk of getting an ADHD diagnosis (Stijntjes et al., 2014) compared to their
peers. Even though people with ADHD keep experiencing symptoms of the disorder when they get
older, the symptoms may change over time. Hyperactivity and impulsivity generally fade, but
inattention is still being reported over time (Greven et al., 2011). With the age difference of one year,
research has shown that the youngest boys in a grade were 30% more likely to receive an ADHD
diagnosis and 70% of the youngest girls were (Morrow et al., 2012). Even if the age difference is only
one month, 8.4% of the younger pupils are diagnosed with ADHD, compared to only 5.1% of the older
pupils in the same grade (Elder, 2010). It is crucial to determine whether younger students exhibit more
ADHD symptoms than their older classmates, as this could result in an inaccurate diagnosis of ADHD,
stemming from unwarranted comparisons of behaviour to the wrong age group. Consequently, this may
influence interventions and the needless prescribing of ADHD medication (Morrow et al., 2012), which
might expose individuals to undesirable side effects (Massuti et al., 2021). The comparison of
behavioural patterns between younger and older children within the same primary school grade may
result in a higher likelihood of younger children receiving an ADHD diagnosis, potentially leading to
misdiagnosis due to age-related variations in behaviour (Stijntjes et al., 2014).

The decline in the overall ADHD symptoms that is observed with increasing age, is contingent
upon gender-specific factors (Faheem et al., 2022; Greven et al., 2011). ADHD was long thought to be

a male dominant disorder, but research has shown it affects both men and women equally (Faheem et
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al., 2022). This implies varying clinical presentations of the disorder across gender. As boys with ADHD
show more hyperactive or impulsive behaviour during childhood, in contrast to the more inattentive
presentation observed in girls (Qie et al., 2018), it is important to note that hyperactivity and impulsivity
symptoms commonly fade as a child ages (Greven et al., 2011). By adolescence, gender differences in
ADHD hyperactivity levels have usually decreased already, implying that this development takes place
during primary school ages (Ingram et al., 1999). By adulthood, hyperactivity symptoms have decreased
even more significantly (Ingram et al., 1999). This implies that the course of these symptoms over time
is different for men and women. Therefore, it is expected that variations in hyperactivity-related ADHD
symptom trends between male and female children can be observed across primary school grade levels.

The aim of this study is to identify the relationship between ADHD symptoms and relative age
within the same grade, and whether this changes over time during the eight years in primary school.
This study will try to answer the following research question: Do children that are relatively younger
within a primary school grade show more ADHD symptoms than their relatively older peers that are in
the same class? To answer this question, the interaction between ADHD symptoms and relative age of
pupils within the same grade will be investigated. These findings could provide important information
for the process of diagnosing ADHD. Because total ADHD symptoms diminish with age (Wiistner et
al., 2019; Dopfner et al., 2015), this effect is hypothesised to decrease with ascending school grades. In
conclusion, these findings lead to the following hypotheses:

H1.: Relatively younger pupils within a primary school grade show more total ADHD symptoms
than their relatively older peers.

Hly: The effect in H1, decreases with the progression of school grades.

Further, we expect to find varying hyperactivity-related ADHD symptom trends between male
and female children across primary school grade levels when studying the effect of relative age on
ADHD symptoms. This is hypothesised because girls with ADHD generally appear to be more
inattentive, whereas boys show more hyperactive and impulsive behaviour (Qie et al., 2014). By
adolescence, however, hyperactivity has usually decreased (Ingram et al., 1999), indicating different
gender-related hyperactivity trends over time. So, when previously formulated hypothesis H1;, can be
accepted, the following exploratory hypothesis will be tested:

Hexploratory: The ADHD hyperactivity symptom trend over ascending grades is different for boys
and girls.

Methods
Design
The current study uses cross-sectional data of participants of different ages and in different
grades at different primary schools. It is part of a larger on-going research project, investigating the

effects of a preventative school programme aiming on the development of social-emotional skills in



primary school children. Participating schools implement this programme to increase the wellbeing of
their students. This current study only uses the baseline (70) data and has an observational study design.
Participants

The participants of the study are children (N = 168) of 13 participating primary schools in the
Netherlands, with the age range of four to thirteen years. All parents and children from the age of twelve
signed informed consent as an inclusion criterium. Other inclusion criteria are a complete filled out
SNAP-IV (Swanson, 1983) questionnaire, and that the information that the relative age calculations
require (birth date, current grade) is provided.

Measures

The ADHD symptoms will be measured using the SNAP-IV (Swanson, 1983), a questionnaire
filled out by the children’s parents. It is an abbreviated version of the Swanson, Nolan, and Pelham
(SNAP) Questionnaire (Swanson, 1992; Swanson et al., 1983). It consists of 18 items that are rated on
a 4-point scale (0 = not at all, 1 = just a little, 2 = quite a bit, 3 = very much). It has an inattention (Q1-
9) and a hyperactivity (Q10-18) subscale, based on the DSM-5 criteria (American Psychiatric
Association, 2013). The sum scores of the items within each subscale indicate whether symptoms
appear to be not clinically significant (< 13), mild (13-17), moderate (18-22) or severe (23-27). Existing
literature points out that the SNAP-IV is a valid screening tool for use in randomized controlled trials
and clinical settings (Hall et al., 2020), which applies for this current research. The current study
assumes that ADHD symptoms are experienced as a problem when they are increased compared to
peers.

The relative age of the pupils will be represented by a proxy variable regarding the number of
days spent in preschool. A continuum will be made on which all students get scored, illustrating the
number of days spent in preschool more or less than average.

With a child’s date of birth and grade, the variable relative age can be computed. First, the total
number of days spent in school will be calculated. For all participating schools, we assume that
academic years start on the first Monday of September and that they end on the last Friday of June.
This study uses the number of days spent in preschool rather than the number of months, unlike previous
research. This is done because an age difference of one month can already result in variations of
perceived ADHD behaviour (Elder, 2010), which would be overlooked when using the number of
preschool months. Second, the actual number of days spent in preschool will be calculated. Third, an
assumption will be made about the expected number of days in preschool, which then is subtracted from
the actual number of days. This results in a discrepancy score, which will be standardized to increase
interpretability, using the mean and standard deviation of the entire sample population. In order to
increase interpretability of these scores, they have been standardised and make up the variable relative

age, which will be used in analysis.



A positive z-score implies that a child has spent more days in preschool than the ideal, meaning
the child is a relatively old student. In general, children born in January, February and March will be
placed on this side of the spectrum (above z = 0). A negative z-score means the child has spent fewer
days in preschool than expected, which concludes the child to be relatively young. Children born in
October, November, or December will be categorized either on this relatively young side (below z = 0)
or the relatively old side of the spectrum (above z = 0).

In this study, it is assumed that grade skipping and repetition are only applicable in grades 3
through 8. Due to data limitations on specific grade-relation information, binary controlling variables,
repeated grade (0 = no; 1 = yes) and skipped grade (0 = no; 1 = yes), will be computed. Criteria for
these variables are attendance percentages and grade levels. Additionally, whether a child is currently
enrolled in a preschool grade will be considered using controlling variable grade 1/2 indicator, as these
early grades may influence the relationship between relative age and ADHD scores. In conclusion, when
using the relative age variable, analyses will be controlled for grade skipping, grade repetition, and
current enrolment in preschool.

Procedure

At the beginning of the academic year 2023-2024 — in September 2023 — data has been collected
at the participating schools throughout the Netherlands. The data collection entailed parent-report online
questionnaires about all participating children on ADHD symptoms. They have also filled out a form
with demographic information, such as the children’s dates of birth and the grades they are in.

The research proposal (2023-04-04-B.E.Boyer-V4-4377) has been reviewed and approved by
the Leiden University Psychology Research Ethics Committee on April 12, 2023, Parents and children

from the age of twelve have signed informed consent.

Statistical analysis

Assumptions. The assumption of linearity proposes that the relationship between the predictor
and outcome variables is linear. To verify this, scatterplots of the variables and fitted lines were
inspected. At first, the visual examination provided no support for the linearity assumption. After a
square root transformation, however, the assumption of linearity was met.

The independence of residuals assumes that the errors are not correlated with each other. To
check this assumption, residual plots were examined. The plot does not show any clear patterns or
trends, conforming the independence of residuals.

Homoscedasticity implies constant variance of residuals across all levels of the independent
variable. The residual plot was examined against predicted values. This did not reveal any systematic
change in variance, therefore supporting the assumption of homoscedasticity.

Normality of residuals assumes that errors are normally distributed. A Q-Q plot was assessed,
which indicated a normal distribution. The Kolmogorov-Smirnov test is not statistically significant (p

=.091), therefore supporting the assumption of normally distributed residuals.



Analysis. An a priori power analysis in G*Power (Erdfelder et al., 1996) concludes a minimum
sample size of N, = 89 for a power of .95 in a simple linear regression with one predictor variable and
three controlling variables (Hl.). For a simple linear regression with two predictor variables
(interaction) and three controlling variables (Hly), Nwin = 107. As this current study has more
participants, there is enough statistical power for the analyses. As this study does not use a specific
population based on ADHD symptoms, scores of the SNAP-IV (Swanson, 1983) can be widely
distributed, although outliers will not be excluded from the study. There was no missing data, as a
complete questionnaire was one of the inclusion criteria of this study.

Hypothesis H1 will elaborate whether there is an effect of relative age on total ADHD
symptoms (H1,), and whether this effect changes with the progression of grades (H1p). For hypothesis
H1. — Relatively younger pupils within a primary school grade show more total ADHD symptoms than
their relatively older peers — a linear regression will be run on relative age (predictor) and total ADHD
symptoms (dependent). Total ADHD symptoms (SNAP_Total) showed a skewed distribution, thus a
square root transformation was performed to ease interpretation of the results. A regression analysis will
be run on the dependent variable ADHD symptoms SORT and independent variable (H1.,) relative age.
As explained previously, controlling variables will be grade repetition, grade skipping, and presently
being in preschool. For the second part of the hypothesis (H1p), the same simple linear regression
analysis as in H1, will be run to analyse this same effect of relative age on total ADHD symptoms, but
now taking into consideration the grade in which the children currently are. This is done through an
interaction variable, capturing the combined effect of relative age and grade on total ADHD symptoms.
The first regression analysis (H1.) will tell us whether there is a total effect of relative age on ADHD
symptoms. The analysis in H1y, will tell us whether this effect changes with the progression of school
grades, as it is hypothesised to decrease. Effects will be determined as statistically significant when p <
0.05, taking the effect size (R?) into consideration. If no statistically significant effects are found, the
same analyses will be run on a sample of only the highest and lowest scoring 5% of total ADHD scores,
to indicate whether future research might be of importance.

If the found effect for hypothesis Hly, — The effect of relative age on total ADHD symptoms
decreases with the progression of school grades — shows statistical significance, the previously
mentioned additional exploratory hypothesis will be analysed to elaborate whether the effect found for
ADHD symptoms and grade applies differently for different genders. Previous literature points out that
most gender differences in ADHD symptoms entail impulsive or hyperactive behaviour. Hence, we
narrow this exploratory analysis down to the hyperactivity subscale of the SNAP-IV (18) data. ADHD
hyperactivity symptoms showed a skewed distribution, thus a square root transformation was performed
to ease interpretation of the results. For this exploratory hypothesis (Hexploratory), @ multiple regression
analysis will be run on the dependent variable ADHD hyperactivity symptoms SORT and independent
variables gender and gender x grade. Effects will be determined as statistically significant when p <

0.05, taking the effect size (R?) into consideration.



Results

Data screening

168 (36.5%) out of the 460 children in the original group of participating children, spread out
over 13 different schools throughout the Netherlands, met the criteria of the current study. Mean age at
the day of assessment was 8.68 years (SD = 2.24). The sample contained 78 males (46.6%), 88 females
(52.2%), and 2 identified as “other” (1.2%). There were no missing data on the SNAP-IV items. The
distribution of the SNAP-IV scores (Swanson, 1983) can be viewed in Table 2. The number of
participants scoring moderate to severe has been used to examine whether the prevalence of ADHD
would be representative for the general population. Categorised in the three subtypes of ADHD that are
listed in the DSM-5, the sample population entails ten inattentive, two hyperactive/impulsive, and one
participant with a combined presentation of symptoms. This makes a total of thirteen children, which
represents 7.7% of all participating children. From this analysis can be concluded that the percentage
of children with moderate or severe ADHD symptoms would represent the total number of ADHD
diagnoses of children in the general population in the Netherlands (Ten Have et al., 2023). However,
the distribution of the hyperactive/impulsive and inattentive subtypes across gender is not representative

(American Psychiatric Association, 2013).

Table 2

Distribution of ADHD Inattention (top) and ADHD Hyperactivity (bottom) Symptoms across Gender

Not clinically Mild Moderate Severe
significant
N % N % N % N %
Inattention Boys 60 357 Boys 11 6.5 Boys 6 3.6 Boys 1 0.6
Girls 76 452  Girls 8 4.8  Girls 4 24  Girls 0 0
Other 2 1.2 Other 0 0 Other 0 0 Other 0 0
Total 138  82.1 Total 19 11.3  Total 10 6.0 Total 1 0.6
Hyper- Boys 69 41.1  Boys 6 3.6  Boys 1 0.6  Boys 2 1.2
activity Girls 81 48.2  Girls 7 42  Girls 0 0 Girls 0 0
Other 2 1.2 Other 0 0 Other 0 0 Other 0 0

Total 152 90.5 Total 13 7.7 Total 1 0.6 Total 2 1.2

Note. Symptom scores of <13 are interpreted as not clinically significant. Scores of 13-17 are considered
mild, 18-22 is viewed as moderate, and symptom scores of 23-27 are considered to be severe.

To check whether the population is representative for the general population in terms of age
and ADHD symptoms, a correlation analysis was carried out on total ADHD symptoms and age.
Contradictory to existing literature, results showed no statistically significant relationship between the
two variables. Results should be interpreted with care, as these findings indicate that the sample

population may not be representative for the general population.
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Analysis results

Hypothesis HI,. To test hypothesis Hl., Relatively younger pupils within a primary school
grade show more total ADHD symptoms than their relatively older peers, a linear regression with total
ADHD symptoms (dependent) and relative age (predictor) was used. Whether a child is currently in
preschool, whether a child has skipped a grade, and whether a child has repeated a grade are controlling
variables that were included in the analysis. Descriptive statistics and correlations for these variables

are shown in Table 3. No significant correlations were found.

Table 3

Descriptive Statistics and Correlations

Total N % M SD
ADHD
symptoms
Relative age -.031 .000 1.000
Presently in grade 1 or 2 -.070 29 17.3
Skipped a grade -.022 9 54
Repeated a grade 118 64 38.1
Note. N=168.
*n <.05

Relative age, being in grade 1 or 2, having skipped a grade, and having repeated a grade together
explained 2.4% of the variation in total ADHD symptoms. The observed results were not significant at
the p <.05 level (see Table 4). This analysis shows that relative age is no significant predictor for total
ADHD symptoms. Even if the analyses are repeated for only the highest and lowest scoring 5% on total

ADHD symptoms, the results remain non-significant. H1, is therefore not supported.

Table 4

Linear Regression Results with Predictor Variable “Relative Age” (H1,)

B Std. Error t Sig.

Model 1
Relative age -.050 125 -.397 .692

Model 2
Relative age .017 161 .104 917
Presently in grade 1 or 2 -.464 425 -1.091 277
Skipped a grade -.065 .580 -.112 911
Repeated a grade 461 268 1.720 .087

Note. N =168. None of the predictor variables reached statistical significance at the p < .05 level.
k
‘p <.05

Hypothesis H1; For Hypothesis Hly, The effect found in Hl, decreases with the progression

of school grades, the same analysis has been run for each school grade apart from the other grades.
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From these analyses, it can be concluded that the interaction between relative age and grade is no

significant predictor of total ADHD symptoms. Results can be found in Table 5.

Table 5

Linear Regression Results with Predictor Variable “Relative Age x Grade” (HI})

B Std. Error t Sig.

Model 1
Relative age x Grade -.016 .030 -.551 583

Model 2
Relative age x Grade -.002 .033 -.056 955
Presently in grade 1 or 2 -.429 363 -1.181 239
Skipped a grade -.043 581 -.074 941
Repeated a grade 463 267 1.732 .085

Note. N =168. None of the predictor variables reached statistical significance at the p < .05 level.
k
‘p <.05

In short, including a child’s current grade in the original linear regression model results in an
increase of significance, but there is still no statistical significance at the p < .05 level. With the school
grade of a child taken into consideration, the predictor variables explain 2.4% of the variance. In
conclusion, H1;, cannot be accepted.

Hypothesis Hxpioraor» Because the analysis of H1y, did not find a trend of ADHD symptoms
over ascending grades, the exploratory hypothesis will not be studied further.

Discussion

This study investigated if there is a predictive effect of relative age within a primary school
grade on total perceived ADHD symptoms. The primary focus of the study was identifying factors
affecting the perception of ADHD symptoms, which could lead to an incorrect ADHD diagnosis. The
research was conducted on a simple random sample of children spread out over varying grades and
different primary schools throughout the Netherlands. One of the hypotheses was that relatively young
pupils show more total ADHD symptoms than their peers. Investigating this topic could be useful, as
relative age could be taken into consideration during the diagnostic process of ADHD in the future,
hopefully resulting in less incorrect diagnoses and unneeded medication use. To test this hypothesis,
linear regression was used. Results were not significant, indicating that, for this sample, relative age is
no predictor of total ADHD symptoms. As it is known from previous research that ADHD symptoms
diminish with increasing age (Wiistner et al., 2019; Dopfner et al., 2015), it was also hypothesised that
the predicting effect of relative age on total ADHD symptoms would decrease with the progression of
grades. No trend was found for the effect of the grade a child is in, combined with relative age, on total
ADHD symptoms. It is noteworthy that there were no significant results found in this sample, as existing
literature strongly suggests that these effects should be present (Morrow et al.,, 2012). For both

hypotheses there is the limitation that all data, both predictor and outcome variables, are collected at
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one point in time. Usually, with regression analysis, the data of these variables is collected at different
points in time, in order to detect possible causality. In this study, cross-sectional data has been used,
meaning that only the possibility of causality can be indicated by looking at different ages, but it cannot
be certain.

In this research design, 38.1% has repeated a grade and 5.4% had skipped a grade. However, it
was unknown which grade it was the children have skipped or repeated, or whether this was a preschool
grade or a non-preschool grade. As 38.1% is a big part of the sample, it can be expected that not all of
these cases repeated a preschool grade, therefore negatively influencing the analyses. When children
repeat a grade, they become relatively older than their peers in their new grade and, therefore, are
expected to score less high on total ADHD symptoms. However, ADHD symptoms may cause such
problems, that they pose a reason to repeat a grade. This results in a child being relatively older in a
new grade, but still scoring high on total ADHD symptoms. This could weaken the analysis results.
Information on which children have an official ADHD diagnosis and which do not, and which grade a
child has skipped or repeated, could control for this issue in future similar research designs.

It is also possible that the analyses do not show any significant results due to the sample not
being representative for the general population of children in primary school grades. Firstly, it is known
from previous literature that there is a relationship between the presence of ADHD symptoms and age
(Wistner et al., 2019; Dopfner et al., 2015). This was not found in the current dataset, indicating a bad
representation of the general population. Secondly, past research has shown gender differences in
ADHD subscales hyperactivity and inattentiveness. Hyperactivity is commonly more present in boys
than girls, and they show equal levels of inattentiveness. Girls tend to be more inattentive than
hyperactive (Qie et al., 2018). However, in this current dataset boys show more inattentive behaviour
than girls, and boys and girls are somewhat equally affected by hyperactivity symptoms (see Table 2).
As the biggest decline in hyperactivity symptoms is known to have happened by adolescence, it might
be interesting to stretch the age range to eighteen years old in order to detect a bigger effect. In
conclusion, it is possible that the results found in this current study were negatively influenced by the
sample not being representative for the general population.

However, when assumed that scoring moderate or severe on the SNAP-IV (Swanson, 1983)
subscales could indicate an ADHD diagnosis, 1.2% of the sample would be diagnosed based with the
hyperactive/impulsive subtype, 6.0% with the inattentive subtype, and 0.6% with the combined
presentation of ADHD. Together, this makes the ADHD prevalence in the participating sample 7.7%.
The known prevalence of ADHD in the general population is 5% (American Psychiatric Association,
2013), which makes the ADHD prevalence of the sample quite representative for the general population.

An explanation for the small percentage of hyperactivity symptoms in the sample could be that
ADHD is hereditary in first-degree biological relatives (American Psychiatric Association, 2013). This
means that there is a high probability that children with ADHD have a parent with ADHD. As this

current study not only required the SNAP-IV (Swanson, 1983) to be filled out by a parent, but also
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forms of consent to be signed on time, it is possible that parents with ADHD forgot to do so. A
consequence may be that data is missing on children showing ADHD symptoms. This could explain the
small prevalence of hyperactive ADHD symptoms in this current sample compared to the general
population.

Not only could there have been problems filling out the SNAP-IV (Swanson, 1983), but this
questionnaire itself could also pose as a limitation in this current study. This research investigates factors
influencing perceived ADHD behaviour, which may result in faulty diagnoses. The SNAP-IV (18)
(Swanson, 1983), however, is no diagnostic tool, but a screening tool. When filled out by a professional
or a teacher, it could be a reliable predictor of diagnoses. However, when it is filled out by a parent,
how it was used in this current study, it does not show good reliability (Hall et al., 2020). There might
be children in this sample that struggle with ADHD symptoms, that are seen by teachers at school, but
by parents at home. One reason for this may be that parents compare their child’s behaviour with that
of their own or that of their other children, resulting in nuanced interpretations of ADHD-like
behaviours. Another reason could be that parents do not have enough resources to compare their child’s
behaviour to peers, like professionals and teachers do. In short, the SNAP-IV (Swanson, 1983) is not
the most reliable questionnaire to use when investigating possible influential factors of incorrect ADHD
diagnoses, as it is no diagnostic tool, and it shows less reliability when filled out by parents.

This current study tried to identify influential factors in perceived ADHD behaviour, which can
result in faulty diagnoses. The SNAP-IV (Swanson, 1983), however, remains a screening tool rather
than a diagnostic tool. This means that this current study can only draw conclusions about ADHD
symptoms and not about diagnoses. High scores on this questionnaire could not be compared to the
state of diagnosis concerning the child, as it was unknown which children had previously received an
ADHD diagnosis. Another factor that may be contributing to not statistically significant results, is that
the computed variable for relative age was solely based on dates of birth and made assumptions.
Knowing when a child started in preschool, how long a child has spent in preschool, and at what age
and what day a child started in school is more accurate than calculating this score based on assumptions.
Another variable that might have negatively influenced the observed results is not knowing whether a
child had repeated or skipped a grade, and if yes, which grade this applied to. When replicating this
study, it is highly recommended to include these variables. This could improve the identification of
relative age as an influential factor in ADHD diagnoses.

In conclusion, this study shows no predicting effect of relative age on total ADHD symptoms.
Due to various limitations, the research sample may not be representative for the general population.
Also, the used screening tool, the SNAP-IV (Swanson, 1983), may not be reliable when using parent
self-report data. Furthermore, a lack of information on the participating children’s diagnostic status,
their time spent in preschool, whether they have skipped or repeated a grade, and if so, which grade,

decreases the validity of this study. Because previous literature proposes strong effects of age on ADHD
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symptoms, future research on relative age and ADHD might still have positive impact on the diagnostic

process of ADHD, preventing faulty diagnoses due to age-related behavioural differences.
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Appendix A

Flow charts representing the process of creating the variable relative age

When the date at which a child starts in preschool is known, the number of days remaining in

that first, incomplete, academic year can be calculated by subtracting the starting date from the last

day of the academic year, which is assumed to be the last Friday of June. This process is illustrated in

figure Al.
Calculate the date that a
child becomes 4 years old.
y
Calculate the academic year
in which the child will start.
Y
Does the date at which Set thle flrsr,]t d?y of prejchc_)ol
the child turns 4 occur Yes—p| Seggeun?bteor Lfih'gségagrﬁi I;ear
durin mmer holidays? ) - . .
dring su aays in which the child will start.
No
v
Set the first day of preschool
equal to the date at which
the child turns 4 years old.
L y i
Calculate the number Calculate the number of Calculate the number of
of schooldays in the schooldays between the first schooldays in the
first academic year. academic year and 2023. academic year 2023.

l

J

The total number of
schooldays equals the sum of
the three categories above.

v

Figure Al. Flow chart representing calculations of the total number of days spent in school.
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Assuming that the child has been attending school since his or her first day until the present,
the number of days in the academic years following the first year up to and including 2022-2023 are
added. In this current academic year, 2023-2024, there have been 106 days until the date of analysis,
which is 18/12/2023. In conclusion, the total number of days spent in school can be calculated by adding
the number of days of these three components: the remaining days of the starting academic year, the
complete years after the starting year up to and including the school year 2022-2023, and the days in
academic year 2023-2024 until the date of analysis.

The process of calculating the precise duration of a child's enrolment in preschool can be
viewed in Figure A2. In cases where a child is presently enrolled in preschool, the duration is equal to

the previously determined total days spent in school.

Is the child currently in
either group 1 or 2?

The actual number of preschool days equals

Yes—p|
¢ "Total number of schooldays".

Did the child attend more
than 50% of the schooldays No—p
of its first academic year?

We assume that the child has to re-do group 1.
Set variable "Pass group 1" equal to 0.

Yes

Y

We assume that the child may move to group 2.
Set variable "Pass group 1" equal to 1.

Y

Calculate the number of schooldays in the child
its first-, second- and third academic year.

\4

Calculate the actual number of preschool days using:
"Number of schooldays first academic year + Number of
schooldays second academic year + (1 - Pass group 1) *
Number of schooldays third academic year".

Figure A2. Flow chart representing calculations of the actual number of days spent in preschool.
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It is important to note, as outlined earlier, that this study assumes children start preschool on the
exact date of their fourth birthday or, in cases where their birthday falls during the summer recess, on
the first Monday of September following their birthday. Consequently, children only attend the
remaining days of the academic year after their enrolment. This leads to varying attendance rates
during the initial year of preschool. In reality, grade progression does not only depend on the number
of attended preschool days, but rather on perceived readiness by parent and teacher. In this study,
however, it is assumed that a child progresses to grade 2 with an attendance rate of 75% or higher in
their starting year, necessitating a repetition of grade 1 if the attendance falls below 75%. Due to the
absence of available data regarding grade skipping or repetition, it is assumed that this cannot happen
in grades 1 and 2, but only in school grades 3 through 8.

Next, the expected number of days spent in preschool will be determined. This process can be

followed in Figure A3.
Y
Is the child currently The expected number of preschool days is equal
in group 1? Yes—p-|  to the number of days between the start of the
academic year 2023 and the day of this analysis.
No
. The expected number of preschool days is equal
Is th(_a child currently to the number of days in the academic year 2022
in group 2?2 Yes—p|
f plus the number of days between the start of the
academic year 2023 and the day of this analysis.
No

L

Set the starting date of preschool to
the first Monday of September
following the child's fourth birthday.

Y

The expected number of preschool days is
equal to the number of days in the first 2
academic years following the child's start date.

I
Y

Figure A3. Flow chart representing calculations of the expected number of days spent in preschool.
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In cases where a child is currently in grade 1, the expected number of preschool days is equal
to the number of days between the start of academic year 2023-2024 and the date of analysis
(18/12/2023). When a child is presently in grade 2, the expected number of preschool days is equal to
the number of days in the academic year 2022-2023 plus the number of days between the start of
academic year 2023-2024 and the date of analysis. When a child has already completed preschool and
is currently in school, grades 3 through 8, the expected number of preschool days is set to the first two
school years following the child’s fourth birthday, as a child ideally attends precisely two preschool

years.
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