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Background
Rates of diagnosed attention-deficit hyperactivity disorder
(ADHD) may be increasing in the UK.

Aims
Estimate incidence and prevalence of ADHD diagnoses and
ADHD prescriptions in UK adults and children in primary care.

Method
We conducted a cohort study using IQVIA Medical Research
Data, a UK primary care database. Rates of ADHD diagnoses and
ADHD prescriptions were calculated between 2000 and 2018 for
individuals aged 3–99 years, analysed by age, gender, social
deprivation status and calendar year.

Results
Of 7 655 931 individuals, 35 877 (0.5%) had ADHD diagnoses; 18
518 (0.2%) received ADHD medication prescriptions. Diagnoses
and prescription rates were greater in men versus women,
children versus adults, and deprivation status (nearly double in
most deprived versus least deprived quintile). By 2018, the pro-
portion of ADHD diagnoses was 255 per 10 000 (95% CI 247–263)
in boys and 67.7 per 10 000 (95%CI 63.5–71.9) in girls; for adults, it
was 74.3 per 10 000 (95% CI 72.3–76.2) in men and 20 per 10 000
(95%CI 19.0–21.0) in women. Corresponding figures for pre-
scriptions were 156 per 10 000 (95% CI 150–163) in boys, 36.8 per
10 000 (95% CI 33.8–40.0) in girls, 13.3 per 10 000 (95% CI 12.5–

14.1) inmen and 4.5 per 10 000 (95%CI 4.1–5.0) in women. Except
among 3- to 5-year-olds, the incidence and prevalence of ADHD
diagnoses and prescriptions have increased from 2000 to 2018 in
all age groups. The absolute increase was highest in children, but
the relative increase was largest among adults (e.g. among men
aged 18–29 years, approximately 20-fold and nearly 50-fold
increases in diagnoses and prescriptions, respectively).

Conclusions
The incidence and prevalence of both ADHD diagnoses and
medication are highest among children. Proportionally, rates
increased most among adults during 2000–2018. ADHD diagno-
ses and prescriptions are associated with socioeconomic
deprivation.
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Attention-deficit hyperactivity disorder (ADHD) is a neurodeve-
lopmental disorder, characterised by symptoms of inattention,
hyperactivity and impulsivity, with onset in childhood.1 In high-
income countries, the prevalence of diagnosed ADHD in both chil-
dren and adults has steadily increased over the past few decades,2

but prevalence rates of diagnosis and ADHD medication use vary
hugely between countries; for example, the prevalence of ADHD
medication use in the entire adult population in 2010 ranged
from <0.01% in Japan to 1.42% in the USA.2 Most studies of the
incidence and prevalence of ADHD and ADHD medication use
in the UK have focused on children and adolescents,3–5 with
three studies also including adults.2,6,7 An analysis of data from
14 countries collected between 2001 and 2015 reported that rates
of ADHD medication prescribing have increased.2 ADHD is
strongly associated with socioeconomic deprivation in chil-
dren,4,8,9 although none of the three UK-based population
studies examining adult ADHD have examined this association
in adulthood.2,6,7

Understanding the epidemiology of ADHD is important for
service planning, education and resource allocation. Measuring
ADHD diagnoses, as well as ADHD prescriptions, is important
because ADHD is sometimes managed non-pharmacologically.
The aim of this study was to provide estimates of rates of ADHD
diagnoses and prescriptions of ADHD medication in UK primary
care, both new and ongoing, between 2000 and 2018. We also

aimed to describe how these rates differ by age, gender and socio-
economic deprivation status, in children, adolescents and adults.

Method

Study design

This was a population-based cohort study, using data from IQVIA
Medical Research Data (IMRD). IMRD incorporates data from The
Health Improvement Network (THIN), a Cegedim database.
Reference made to THIN is intended to be descriptive of the data
asset licensed by IQVIA.

Our study examines incidence and prevalence based on diagno-
ses and prescriptions coded in primary care records, which is likely
to be lower than the prevalence of people with ADHD symptoms in
the community.We therefore favour the terms ‘newADHD diagno-
ses/prescriptions’ in place of incidence, and ‘proportion of people
with ADHD diagnoses/prescribed ADHD medication’ rather than
prevalence in this paper, although the operational definition is the
same. ‘New ADHD diagnoses’ refer to the time the diagnosis is
made and not the onset of symptoms, which cannot be estimated
from primary care records.

IMRD holds ethical approval to collect and supply data for
research purposes from the NHS London – South East Research
Ethics Committee (reference number 18/LO/0441). This study
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was granted approval by IMRD’s Scientific Review Committee in
January 2022 (reference number 21SRC062).

Setting

IMRD contains de-identified data drawn from routinely collected
primary healthcare records. Data from approximately 12 million
people are included in the database. Information collection begins
from when each person registers with an IMRD-affiliated general
practice. The IMRD sample is generally representative of the
whole UK primary care population.10 Almost all of the UK popula-
tion are registered with a primary care practice.11 The database
includes diagnoses coded with the Read Code system,12 and all pre-
scriptions issued by primary care clinicians. IMRD also contains
information on year of birth, gender and social deprivation status.
Based on individuals’ residential postcode linked to population
census data from 2001, deprivation is estimated by using the
Townsend score, a combined measure of unemployment, car own-
ership, home ownership and household overcrowding.13 The scores
are defined for areas of around 150 households, and grouped into
quintiles.

In the UK, ADHD is diagnosed by psychiatrists or paediatri-
cians in secondary care. Initiation and stabilisation of medication
for ADHD should additionally be performed by secondary care.14

However, once this is completed, the responsibility for ongoing pre-
scription and physical health monitoring is usually transferred to
primary care practices, under a ‘shared-care’ agreement.14 This
system, however, is not seamlessly implemented across the UK.
There are service gaps in ADHD care, particularly for adults, and
shared-care agreements can be precarious.15 Diagnosis and treat-
ment may also be made in the private sector. There is an incentive
for patients to seek shared care for ADHD medications between
their private psychiatrist and National Health Service (NHS)
primary care provider (ADHD medications are substantially
cheaper as NHS, rather than private, prescriptions), but many
primary care clinicians are reluctant to engage into shared-care
agreements with a private provider.15

Study population

This study used anonymised data from electronic health records;
individual consent was therefore not applicable. All data used in
this study was taken from primary care practices that fulfilled
both criteria of acceptable mortality recording16 and acceptable
computer usage.17 Both are measures of quality assurance.
General practices and individuals missing data on Townsend
deprivation quintile were excluded, removing 138 practices. A
further seven practices supplied less than a full calendar year of eli-
gible data and were removed, leaving 649 practices from which the
study population was drawn.

For calculations of new diagnoses/prescriptions, we included all
individuals aged 3–99 years who were permanently registered at a
participating general practice between 1 January 2000 and 31
December 2018. ADHD diagnoses are rarely made in children
under 3 years of age.18 The primary outcome of interest was a
‘new’ diagnosis of ADHD, or a first prescription of ADHD medica-
tion in primary care. When calculating rates of new diagnoses/pre-
scriptions, we excluded individuals with an ADHD diagnosis or an
ADHD prescription before start of follow-up (see ‘Statistical ana-
lysis’ section for details of follow-up), or within 6 months of regis-
tering at a general practice, as these were more likely to reflect
coding of pre-existing diagnoses or the continuation of prescrip-
tions initially prescribed at another practice.19

To calculate the proportion of people with ADHD diagnoses or
with prescriptions for ADHD medication, all individuals with at
least one full calendar year of data in the study period were included.

Definition of main outcomes

A list of Read Codes indicating an ADHDdiagnosis was constructed
with established methods;20 the full list is given in Supplementary
Table 1, available at https://doi.org/10.1192/bjo.2023.512. Any indi-
vidual with their first record of an ADHD diagnosis occurring
during the follow-up period was defined as a new case; the time
of first diagnosis was taken as the earliest recorded date of a quali-
fying code.

A new prescription was defined as the first recorded prescrip-
tion during the follow-up period of any of the following: methyl-
phenidate, dexamfetamine, dexamfetamine with amfetamine,
lisdexamfetamine, atomoxetine and guanfacine. Methylphenidate
and dexamfetamine also have a UK product licence for use in nar-
colepsy. Individuals with a prescription for ADHD medication, a
recorded diagnosis of narcolepsy at any time (Read Code F271.00)
and no recorded ADHDdiagnosis at any time, were treated asmedi-
cation non-users when reporting prescription rates/proportions.

For proportion calculations, individuals’ date of diagnosis was
taken as the earliest recorded date of a qualifying code; if this
occurred before cohort entry, they were treated as having ADHD
diagnoses from the entry date onward. Ongoing prescription of
ADHD medication was defined as at least two prescriptions
within a year of one another, for any of the medicines listed above.

Statistical analysis

Rates of ADHD diagnoses and medication were analysed separately
for children (aged 3–17 years) and adults (aged 18–99 years).

Rates of new ADHD diagnoses and first-time ADHD prescrip-
tions were estimated per 100 000 person-years at risk (PYAR) as the
total number of new ADHD diagnoses or first-time ADHDmedica-
tion prescriptions recorded between 2000 and 2018, divided by the
total number of person-years of follow-up. Rates of new ADHD
diagnosis and ADHD prescriptions were additionally estimated by
age, gender, Townsend score and calendar year.

The proportion of ADHD diagnoses and prescriptions was
determined by dividing the number of individuals with an existing
record of a diagnosis or a prescription by the total number of indi-
viduals in the eligible cohort.

Exploratory analyses demonstrated a significant interaction
between age and gender; therefore, all analyses were stratified by
gender.

Poisson regression was performed to obtain confidence inter-
vals for crude incidence and prevalence rates. Multivariable
Poisson regression models, with (log)person-time as an offset,
were used to determine incidence rate ratios, adjusting for age
group and Townsend deprivation score. Likewise, prevalence risk
ratios were estimated by adjusting for age and Townsend depriv-
ation scores. Multilevel random intercept models were used to
adjust for the effect of clustering by general practice.

Statistical analysis was performed with Stata version 17 for
Windows (StataCorp, College Station, Texas, USA).

ADHD medication prescriptions without ADHD
diagnoses

Prior work has reported that ADHD medication is frequently pre-
scribed to people without a recorded ADHD diagnosis.21 We ana-
lysed the subgroup of those who received ADHD medication
without an ADHD diagnosis in our data-set, by examining all clin-
ical codes recorded within 2 years of their first ADHD medication
prescription, to evaluate other possible indications for the
prescriptions.
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Results

In total, 7 655 931 individuals contributed at least one full calendar
year of data. Of these, 35 877 individuals (0.5%) had a diagnosis of
ADHD, and 18 518 (0.2%) individuals received at least two pre-
scriptions within a year for ADHD medications from primary
care. A total of 3088 people were prescribed ADHD medications,
but did not have a recorded diagnosis of ADHD; of these, 251
(8%) had a diagnosis of narcolepsy (Fig. 1). Those with a narcolepsy
diagnosis and no concurrent ADHD diagnosis were treated as
ADHD medication non-users in the following analyses. Of the 35
877 individuals with an ADHD diagnosis, 20 447 (57%) did not
receive ADHD medication prescriptions from primary care.

New ADHD diagnoses and prescriptions

In children, new diagnosis rates were highest between 6 and 9 years
of age, and in adults, new diagnosis rates were highest between 18
and 29 years of age (Table 1). New diagnosis rates were highest in
the most deprived areas for both children and adults (approximately
two- to three-fold higher in the most deprived quintile versus the
least deprived quintile) (Table 1). Similar patterns were seen for
first prescriptions of ADHD medication use (Table 2).

The overall rate of new ADHD diagnoses increased from 2000
to 2018 in both males (the rate doubled in those aged under 18
years and increased nearly 20-fold in those aged over 18 years)
and females (the rate quadrupled in those aged under 18 years
and increased 15-fold in those aged over 18 years) (Fig. 2,
Supplementary Table 2).

Although all other age groups showed an increase in rates of
new diagnoses, in the 3–5 year age group, rates declined between
2000 and 2018, decreasing by about 50% in boys and about 33%
in girls.

There was evidence of a changing gender ratio in the rates of
new diagnoses across the age groups. In those aged 3–15 years,
rates of new diagnoses were approximately four times higher in
males than in females. This decreased to an approximate 2:1 ratio
for 16–29 years, a 1.5:1 ratio for 30–39 years and an approximate
1:1 ratio for ≥40 years.

First prescription rates also increased from 2000–2018 in both
gender (the rate doubled in male children, increased eight-fold in
male adults, increased over four-fold in female children, and
increased 20-fold in female adults) (Fig. 3, Supplementary Table 2).

First prescription rates increased in all age groups except in chil-
dren aged 3–5 years, where rates remained relatively low throughout
the study period (boys: from 26.4 per 100 000 PYAR (95% CI 12.7–
48.6) to 36.7 per 100 000 PYAR (95% CI 18.9–64.1); girls: from 17.6
per 100 000 PYAR (95% CI 6.5–38.3) to 6.5 per 100 000 PYAR (95%
CI 0.8–23.3)).

Prevalent ADHD diagnoses and prescriptions

The overall proportion of ADHD diagnoses in male children aged
3–17 years was 175 per 10 000 (95% CI 174–177), or 1.8%; in
female children aged 3–17 years, it was 37.7 per 10 000 (95% CI
37.1–38.3), or 0.4%. For male adults aged 18–99 years, the overall
proportion was 28.8 per 10 000 (95% CI 28.6–29.0), or 0.3%; for
female adults aged 18–99 years, it was 7.2 per 10 000 (95% CI
7.1–7.3), or 0.07%.

The proportion of ADHDmedication use for male children was
90.3 per 10 000 (95% CI 89.5–91.2), or 0.9%; and for female children
it was 17.1 per 10 000 (95% CI 16.8–17.5), or 0.2%. In male adults,
the proportion of ADHDmedication use was 4.1 per 10 000 (95%CI
4.0–4.2), or 0.04%; and in female adults, it was 1.4 per 10 000 (95%
CI 1.4–1.5), or 0.01%.

The proportions of both diagnoses and medication use were
highest among young people aged 10–15 years and 16–17 years,
and higher in areas of greater deprivation (approximately two-
fold higher in the most deprived quintile than in the least deprived
quintile) (Tables 3 and 4). The prevalence of ADHD medication
usage peaked in the 10–15 year age group, and decreased in older
age groups.

Overall, the proportion of ADHD diagnoses during 2000–2018
increased in children (it approximately doubled for boys and trebled
for girls) and, proportionally, more so in adults (it increased over
18-fold in men and over ten-fold in women) (Fig. 4,
Supplementary Table 3).

The proportion of ADHD diagnoses increased over time in all
age groups, except the 3–5 year age group, in which the proportion
declined. The proportion of children with ADHD diagnoses aged
6–9 years did not substantially change between 2000 and 2010,
but increased thereafter, with an overall increase between 2000
and 2018.

Likewise, the proportion of individuals prescribed ADHDmedi-
cation increased between 2000 and 2018 in children (it quadrupled
in boys and increased almost nine-fold in girls) and adults (it
increased 30-fold in men and 15-fold in women) (Fig. 5,
Supplementary Table 3). The proportion of individuals prescribed
ADHD medication increased in all age groups, except those aged
3–5 years (Fig. 5, Supplementary Table 3).

ADHD medication prescriptions without diagnosis

In total, 3088 individuals were prescribed at least two ADHDmed-
ications within a year during the follow-up period, but did not
have an ADHD diagnostic code on their records, representing
17% of all prevalent ADHD medication users (Fig. 1). Of the
3088 individuals, 251 (8%) had a diagnosis of narcolepsy at any
time in their records. Among the remainder, within 2 years of
the earliest prescription, there were no clear alternative indications
for the prescription.

Discussion

We have presented data on the rate of new ADHD diagnoses in
medical records and new ADHD medication prescriptions in UK
primary care, along with the proportion of individuals with
ADHD diagnoses and prescriptions for ADHD medication, in a
large sample of almost 8 million individuals, between 2000 and
2018.

We found evidence of increasing rates of new diagnoses and
prescriptions, and increases in the proportion of people with
ADHD diagnoses and prescribed ADHD medications, between
2000 and 2018. Proportionately, the relative increase in the
number of people diagnosed with ADHD is greatest among adults
aged 18–29 years. This trend can be partially explained by a
cohort effect of children with ADHD ageing into adulthood, as
well as by an increased rate of new diagnoses in that age group, sug-
gesting more ADHD diagnoses are now being made in adulthood.
New ADHD medication use and the proportion of ADHD medica-
tion users have, likewise, followed this pattern.

The overall pattern of increasing rates of new diagnoses and pre-
scriptions, and increases in the proportion of the population with
ADHD diagnoses and prescriptions, is consistent with that reported
internationally up to 2015,2 and our data suggest that this trend is
continuing.

Increases in the proportion of people diagnosed with ADHD
and receiving ADHD medication may have multiple drivers,
which include a genuine increase in the underlying frequency of
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the condition; increasing awareness of the condition among
patients, caregivers and medical professionals, thereby ameliorating
underdiagnosis;22 changing attitudes toward ADHD; broadened
diagnostic criteria;23 overdiagnosis;24 misdiagnosis25 and use of
medication for ‘cognitive enhancement’ in otherwise healthy indivi-
duals.25 The community prevalence of ADHD (derived by sampling
representative samples of the population for symptoms of ADHD)
has been estimated as approximately 5% in children.26 If this figure
applies to the UK, then even our highest prevalence estimate (2.3%
in male children in 2018) suggests that only a subset of people with

ADHD symptoms are identified as having ADHD in clinical prac-
tice, and that rates of clinical diagnosis of ADHD in the UKmay still
increase in years to come. ADHD is therefore likely underdiagnosed
rather than overdiagnosed in the UK.22

Conversely, we found that new ADHD diagnoses and the propor-
tion of ADHD diagnoses dropped substantially in children aged 3–5
years. Medication use remained rare in that age group throughout
the study, in keeping with national guidance recommending that
ADHD medication is only used for children aged <5 years in excep-
tional circumstances.14 One possibility is that clinicians are better

ADHD diagnosis,
but no

prescription
(n= 20 447)

ADHD diagnosis and
ADHD medicines

prescribed
(n= 15 430)

ADHD medications
prescribed, but no ADHD

diagnosis (n= 3088)

ADHD medications
prescribed, no ADHD

diagnosis, and a diagnosis of
narcolepsy (n= 251)

Fig. 1 Venn diagram of the relationship between individuals with ADHD diagnoses, individuals with ADHD medication usage and individuals
with narcolepsy; ADHD medication usage and no ADHD diagnosis. ADHD, attention-deficit hyperactivity disorder.

Table 1 Rates of new attention-deficit hyperactivity disorder diagnoses by age group and Townsend deprivation quintile in males and females, pre-
sented separately for adults and children

Male Female

Rate per 100 000 PYAR
(95% CI)

Adjusteda incidence rate ratio
(95% CI)

Rate per 100 000 PYAR
(95% CI)

Adjusteda incidence rate ratio
(95% CI)

Children (3–17 years)
Age group, years

3–5 106.53 (100.68–112.62) 0.26 (0.24–0.27) 22.17 (19.48–25.12) 0.23 (0.20–0.26)
6–9 409.56 (399.54–419.77) 1 95.9 (90.94–101.06) 1

10–15 212.39 (206.44–218.46) 0.52 (0.51–0.54) 52.26 (49.21–55.46) 0.55 (0.51–0.59)
16–17 57.11 (51.81–62.81) 0.14 (0.13–0.15) 23.13 (19.6–27.12) 0.24 (0.20–0.28)

Townsend deprivation quintile
1 149.34 (143.1–155.79) 1 37.16 (33.94–40.61) 1
2 172.91 (165.51–180.55) 1.19 (1.12–1.27) 44.01 (40.16–48.13) 1.23 (1.08–1.40)
3 230.79 (222.32–239.51) 1.59 (1.50–1.69) 53.24 (49.05–57.68) 1.49 (1.32–1.69)
4 296.34 (286.22–306.73) 2.08 (1.97–2.21) 70.96 (65.88–76.33) 2.05 (1.82–2.32)
5 325.13 (312.73–337.9) 2.49 (2.33–2.65) 78.2 (72.06–84.72) 2.46 (2.15–2.80)

Adults (18–99 years)
Age group, years
18–29 16.45 (15.31–17.66) 1 8.82 (7.97–9.74) 1
30–39 8.87 (8.04–9.77) 0.54 (0.48–0.61) 6.05 (5.36–6.81) 0.71 (0.60–0.82)
40–49 4.6 (4.03–5.23) 0.29 (0.25–0.33) 4.21 (3.66–4.82) 0.51 (0.43–0.60)
≥50 2.4 (2.13–2.7) 0.15 (0.13–0.18) 2.56 (2.3–2.85) 0.31 (0.27–0.36)

Townsend deprivation quintile
1 4.31 (3.83–4.84) 1 3.09 (2.69–3.53) 1
2 5.19 (4.62–5.81) 1.19 (1.01–1.40) 3.79 (3.31–4.31) 1.19 (0.99–1.44)
3 6.45 (5.81–7.15) 1.33 (1.13–1.56) 4.23 (3.72–4.79) 1.24 (1.03–1.50)
4 8.9 (8.08–9.79) 1.70 (1.45–1.99) 5.59 (4.96–6.29) 1.53 (1.27–1.85)
5 9.67 (8.64–10.79) 1.82 (1.53–2.16) 7.39 (6.5–8.37) 2.00 (1.64–2.44)

PYAR, person-years at risk.
a. Adjusted for age group and Townsend deprivation quintile.
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Table 2 Rates of first prescriptions for attention-deficit hyperactivity disordermedications, by age group and Townsend deprivation quintile inmales and
females, presented separately for adults and children

Male Female

Rate per 100 000 PYAR
(95% CI)

Adjusted incidence rate ratio
(95% CI)a

Rate per 100 000 PYAR
(95% CI)

Adjusted incidence rate ratio
(95% CI)a

Children (3–17 years)
Age group, years

3–5 37.61 (34.17–41.3) 0.11 (0.10–0.12) 7.15 (5.66–8.91) 0.10 (0.08–0.12)
6–9 337.71 (328.64–346.97) 1 73.24 (68.92–77.77) 1

10–15 214.57 (208.61–220.65) 0.64 (0.62–0.67) 49.69 (46.72–52.81) 0.68 (0.62–0.74)
16–17 55.1 (49.91–60.68) 0.16 (0.15–0.18) 20.06 (16.78–23.78) 0.27 (0.23–0.32)

Townsend deprivation quintile
1 125.71 (120–131.62) 1 31.5 (28.54–34.69) 1
2 147.28 (140.48–154.33) 1.20 (1.12–1.28) 35.61 (32.16–39.34) 1.16 (1.01–1.34)
3 200.33 (192.46–208.44) 1.67 (1.56–1.78) 43.04 (39.29–47.05) 1.41 (1.23–1.62)
4 254.1 (244.76–263.7) 2.18 (2.05–2.33) 56.75 (52.22–61.56) 1.95 (1.70–2.23)
5 274.53 (263.19–286.24) 2.55 (2.38–2.73) 59.28 (53.96–64.98) 2.16 (1.86–2.51)

Adults (18–99 years)
Age group, years
18–29 16.32 (15.19–17.52) 1 7.69 (6.9–8.55) 1
30–39 7.56 (6.8–8.39) 0.46 (0.41–0.52) 4.66 (4.06–5.33) 0.62 (0.52–0.74)
40–49 3.76 (3.25–4.33) 0.23 (0.20–0.27) 2.74 (2.3–3.23) 0.37 (0.31–0.46)
≥50 1.64 (1.41–1.88) 0.10 (0.09–0.12) 1.27 (1.08–1.48) 0.17 (0.14–0.21)

Townsend deprivation quintile
1 3.74 (3.3–4.24) 1 2.13 (1.8–2.51) 1
2 4.64 (4.1–5.22) 1.18 (0.99–1.40) 2.64 (2.24–3.08) 1.19 (0.95–1.49)
3 6.36 (5.72–7.05) 1.47 (1.25–1.74) 3.29 (2.84–3.79) 1.38 (1.10–1.72)
4 7.02 (6.29–7.81) 1.48 (1.25–1.76) 3.93 (3.4–4.52) 1.51 (1.21–1.89)
5 8.72 (7.75–9.78) 1.76 (1.47–2.12) 4.91 (4.19–5.71) 1.82 (1.43–2.31)

PYAR, person-years at risk.
a. Adjusted for age group and Townsend deprivation quintile.
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able to correctly diagnose other neurodevelopmental disorders that can
mimic ADHD in this age group. Changes in social support may have
had an effect: the 1998 ‘Sure Start’ initiative increased investment in

support for disadvantaged children under 5 years of age,27 and
although many centres have been wound down, the initiative trans-
formed early years services in local authorities and its legacy
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are given in Supplementary Table 2. PYAR, person-years at risk.

Table 3 Proportions of people with attention-deficit hyperactivity disorder diagnoses, by age group and Townsend deprivation quintile in males and
females, presented separately for children and adults

Male Female

Diagnostic prevalence per 10 000
(95% CI)

Adjusted prevalence ratio
(95% CI)a

Diagnostic prevalence per 10 000
(95% CI)

Adjusted prevalence ratio
(95% CI)a

Children (3–17 years)
Age group, years

3–5 18.1 (17.13–19.1) 0.15 (0.14–0.16) 4.44 (3.96–4.97) 0.15 (0.14–0.17)
6–9 121.31 (119.51–123.12) 1 28.51 (27.62–29.43) 1

10–15 240.5 (238.43–242.58) 2.00 (1.96–2.03) 51.07 (50.07–52.09) 1.80 (1.73–1.87)
16–17 250.44 (246.76–254.15) 2.06 (2.03–2.11) 52.78 (50.98–54.63) 1.83 (1.75–1.92)

Townsend deprivation quintile
1 121.27 (119.36–123.2) 1 5.29 (5.11–5.47) 1
2 139.55 (137.29–141.83) 1.18 (1.15–1.20) 5.29 (5.1–5.48) 1.20 (1.12–1.26)
3 178.34 (175.8–180.9) 1.51 (1.48–1.55) 6.92 (6.7–7.14) 1.51 (1.43–1.59)
4 231.83 (228.78–234.9) 1.98 (1.94–2.03) 9.35 (9.07–9.64) 2.06 (1.95–2.16)
5 247.48 (243.81–251.2) 2.31 (2.26–2.37) 12.08 (11.69–12.47) 2.31 (2.12–2.44)

Adults (18–99 years)
Age group, years
18–29 134.41 (133.31–135.52) 1 26.55 (26.04–27.07) 1
30–39 17.37 (16.97–17.77) 0.13 (0.13–0.13) 6.19 (5.96–6.44) 0.24 (0.23–0.25)
40–49 6.47 (6.24–6.7) 0.05 (0.05–0.05) 4.24 (4.06–4.43) 0.16 (0.16–0.17)
≥50 2.31 (2.22–2.4) 0.02 (0.02–0.02) 2.54 (2.45–2.63) 0.10 (0.10–0.10)

Townsend deprivation quintile
1 18.81 (18.47–19.15) 1 25.71 (24.79–26.65) 1
2 21.15 (20.76–21.54) 1.08 (1.06–1.11) 29.61 (28.52–30.72) 0.97 (0.92–1.02)
3 29.56 (29.09–30.03) 1.35 (1.32–1.38) 37.24 (36.04–38.48) 1.15 (1.10–1.21)
4 39.1 (38.52–39.69) 1.63 (1.59–1.68) 50.69 (49.2–52.2) 1.42 (1.36–1.50)
5 46.76 (46–47.54) 1.96 (1.90–2.01) 53.62 (51.86–55.42) 1.69 (1.60–1.78)

a. Adjusted for age group and Townsend deprivation score.
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remains, including in the parenting programmes for early intervention
that still run in many local authorities.28 In children under 5 years of
age, ADHD expression often takes the form of challenging behaviour;

a tendency for services to direct parents toward parenting programmes
and social prescribing29 may have resulted in fewer children in this age
group being referred to psychiatric services. The National Institute for

Table 4 Proportions of people with attention-deficit hyperactivity disorder medication prescriptions, by age group and Townsend deprivation quintile in
males and females, presented separately for children and adults

Male Female

Medication prevalence per 10 000
(95% CI)

Adjusted prevalence ratio
(95% CI)a

Medication prevalence per 10 000
(95% CI)

Adjusted prevalence ratio
(95% CI)a

Children (3–17 years)
Age group, years

3–5 2.21 (1.88–2.58) 0.03 (0.03–0.04) 0.39 (0.26–0.57) 0.03 (0.02–0.04)
6–9 63.9 (62.6–65.21) 1 13.06 (12.45–13.68) 1

10–15 135.77 (134.22–137.33) 2.15 (2.10–2.20) 25.29 (24.59–26.01) 1.95 (1.85–2.06)
16–17 96.33 (94.05–98.64) 1.51 (1.47–1.56) 19.04 (17.97–20.17) 1.45 (1.35–1.56)

Townsend deprivation quintile
1 59.3 (57.97–60.65) 1 12.03 (11.41–12.68) 1
2 66.25 (64.7–67.83) 1.13 (1.09–1.17) 13.42 (12.69–14.18) 1.17 (1.08–1.26)
3 92.33 (90.51–94.17) 1.61 (1.56–1.66) 16.88 (16.07–17.71) 1.47 (1.36–1.59)
4 121.72 (119.52–123.95) 2.18 (2.11–2.24) 22.67 (21.69–23.69) 2.00 (1.86–2.16)
5 136.89 (134.16–139.66) 2.70 (2.61–2.80) 24.42 (23.24–25.64) 2.33 (2.15–2.53)

Adults (18–99 years)
Age group, years
18–29 18.21 (17.8–18.62) 1 4.73 (4.51–4.95) 1
30–39 2.43 (2.29–2.59) 0.13 (0.13–0.14) 1.45 (1.33–1.57) 0.31 (0.28–0.34)
40–49 1.42 (1.32–1.53) 0.08 (0.07–0.09) 1.12 (1.02–1.22) 0.24 (0.22–0.27)
≥50 0.45 (0.41–0.49) 0.03 (0.02–0.03) 0.45 (0.41–0.48) 0.10 (0.09–0.11)

Townsend deprivation quintile
1 2.68 (2.56–2.81) 1 0.99 (0.91–1.07) 1
2 2.59 (2.46–2.73) 0.91 (0.85–0.98) 1.14 (1.05–1.23) 1.08 (0.96–1.20)
3 4.41 (4.23–4.6) 1.42 (1.33–1.51) 1.4 (1.3–1.5) 1.20 (1.07–1.34)
4 5.62 (5.4–5.84) 1.63 (1.52–1.74) 1.74 (1.62–1.87) 1.39 (1.24–1.56)
5 6.84 (6.55–7.14) 1.98 (1.84–2.13) 2.28 (2.11–2.45) 1.77 (1.57–2.01)

Prescribed medications included were dexamfetamine, lisdexamfetamine, methylphenidate, guanfacine and atomoxetine.
a. Adjusted for age group and Townsend deprivation score.
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Fig. 4 Time trends of the proportions of attention-deficit hyperactivity disorder diagnoses in children and adults, by gender and age group. Note
different y-axis scales for each group. Raw data are given in Supplementary Table 3.
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Health and Care Excellence guidelines, which, from 2018, have recom-
mended group-based parent training programmes as a first-line inter-
vention for children under 5 years of age before referring to specialised
ADHD services, are consistent with this approach.14

Further possible explanations include that general practices may
have erroneously coded young children as having ADHD (perhaps
intending the meaning as ‘possible ADHD’) in the past and have
become more stringent in coding recently, which might reflect
greater recognition of the diagnostic criteria for the condition. In
addition, waiting times for specialist ADHD clinics may simply be
so long that children referred when under 5 years of age are not
seen until they are older.

The pattern of reduced diagnostic prevalence in children under
5 years of age was seen in one other UK primary care database study,
where the prevalence of ADHD in children aged 0–5 years dropped
by approximately 75% between 1998 and 2009;30 other previous
UK-based prevalence studies reported only medication, rather
than diagnostic prevalence,2,3,5–7 or either excluded or did not
report diagnostic prevalence changes over time in this age group.4

The prevalence of ADHDmedication usage peaked in the 10–15
year age group, and was lower in older age groups. Notably, ADHD
medication usage was lower in the 16–17 year age group than the
10–15 year age group, despite a slightly higher prevalence of
ADHD diagnoses. This pattern has been noted in other
studies.31,32 This rate of decline exceeds that predicted by age-
related symptom decline. Instead, this is likely to reflect significant
issues in accessing transition care between child and adult services
for adolescents,33 potentially leading to abrupt, unplanned cessation
of medication.

We observed very large differences in diagnosis and prescrip-
tion rates in adult age groups, with diagnostic rates in the 18–29

year age group in 2018 that were approximately three times
those in the 30–39 year age group, and about twelve times
greater than in the 40–49 year age group. Although changes in
the community prevalence of ADHD with time could explain
this, it seems more likely that there is a substantial proportion
of undiagnosed ADHD in older age groups. Awareness of the
diagnosis and treatment may be higher in younger adults, who
are increasingly coming forward to seek ADHD care. This poses
a significant challenge to health services in the UK, given that
waiting times for NHS adult ADHD assessments are already
long (up to 5 years).34

We found new ADHD diagnoses and medication usage, and the
proportions of both, to be substantially higher in males compared
with females in both adulthood and childhood. The male:female
ratio for new diagnoses did, however, decrease in adulthood
(from approximately 4:1 in childhood, reaching parity over 40
years of age), supporting prior observations that women tend to
be diagnosed later in life,35 possibly because of under-recognition
of ADHD and under-referral of girls in childhood.

We also demonstrated that the previously reported associations
between ADHD incidence/prevalence and socioeconomic depriv-
ation in UK children4,8,9 are retained into adulthood, for both
ADHDdiagnoses and prescriptions of ADHDmedication. The rela-
tionship between ADHD and socioeconomic deprivation is
complex. Low socioeconomic status may have a causal effect on
ADHD, via increased exposure to risk factors during the pre- and
perinatal period, and during childhood. There may also be genetic
confounding (parents of children with ADHD having a genetic pre-
disposition to ADHD symptoms themselves, and therefore being
both more likely to suffer socioeconomic disadvantage themselves
as well as pass on the genetic predisposition to ADHD to their
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Fig. 5 Time trends of the proportion of attention-deficit hyperactivity disorder medication prescription in children and adults, by gender and
age group. Note different y-axis scales for each group. Raw data are given in Supplementary Table 3.
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children), labelling and reporting bias (ADHD symptoms and diag-
noses potentially more likely to be reported and made in lower
socioeconomic groups), and reverse causality (ADHD symptoms
leading to lost income and social exclusion in both people with
ADHD and their parents).36

Previous UK-based studies have examined diagnostic preva-
lence,2,30 medication prevalence2,5,6 or medication prevalence
among people with ADHD diagnoses.3,7 We found that people pre-
scribed ADHD medication were predominantly a subset of people
with ADHD diagnoses, with only 17% of medication users having
no record of a diagnosis. This proportion is considerably lower
than that reported in the USA.21 A small proportion of medication
users without ADHD diagnoses in our study had narcolepsy (8%);
the remainder likely represented either uncoded ADHD or off-
label use. Conversely, 42% of people with ADHD diagnoses had
not received any ADHD medication from primary care. Few of
these individuals may have instead received medications from sec-
ondary care only; however, a more plausible explanation is that they
are not regular users of ADHD medication.

Our most recent data are from 2018. Reports suggest referral
numbers for ADHD assessments, and their waiting lists, have con-
tinued to increase in the UK.15,34 This coincides with a surge in
demand for mental healthcare during the COVID-19 pandemic,
particularly for child and adolescent mental health services.37 It is
likely that the prevalence of ADHD and ADHD medication usage
has continued to increase since the end of our study period, and
that both primary and secondary care have come under unprece-
dented pressure.

These results have clear implications for clinicians and policy
makers; thus, we should be aware that ADHD may previously
have been under-recognised in both children and adults. We may
expect an increasing number of people needing ADHD care from
both primary and specialist care, which is likely to be particularly
large in areas of deprivation. Children aged 6–9 years are still the
group in which ADHD is most likely to be first diagnosed, and
resources should be allocated accordingly to child and adolescent
psychiatry. Adult ADHD services are also in dire need of appropri-
ate resourcing, with very long wait times in the UK,34 and our data
suggests the need for adult ADHD care will only continue to
increase. It is important that primary care clinicians are given
appropriate training and support to prescribe and monitor
ADHD medication safely, as ADHD medication use in primary
care is increasingly common.

It has been suggested that some people with ADHD could be
diagnosed and managed entirely38 or partially39 in primary care.
This would be a substantial shift away from the UK’s current
national guidelines, which state that a diagnosis of ADHD ‘should
only be made by a specialist psychiatrist, paediatrician or other
appropriately qualified healthcare professional with training and
expertise in the diagnosis of ADHD’.14 In addition, these guidelines
state that ADHD should only be diagnosed based on a full clinical
and psychosocial assessment, full developmental and psychiatric
history and observer reports.14 Few primary care clinicians cur-
rently have the training to do so, or the time (a ‘straightforward’
ADHD assessment may take 2 h,39 whereas the standard appoint-
ment in UK primary care is 10 min long40). Novel solutions could
involve a hybrid approach, developing the role of primary care prac-
titioners with special expertise in ADHD in management and
perhaps even diagnosis.39

Primary care records contain rich, longitudinal information
on participants’ health. Further work could use the cohort of
people with ADHD identified here to examine physical health
outcomes and comorbidities in people with ADHD, which is par-
ticularly relevant given the substantial increase of adults with
ADHD.

Strengths and limitations

This study presents findings from a very large sample, using real-life
primary care data, for general practices that are representative of the
UK population. The findings are therefore likely generalisable
within the UK.

This study only captured ADHD medication prescriptions in
NHS primary care and not secondary care, which will underesti-
mate the overall incidence and prevalence of medication usage.
However, it is standard practice to transfer ongoing prescribing
from both public and private secondary care sectors to NHS
primary care in most cases.14 Given that ADHD medications are
generally initiated in secondary care, and transferred to primary
care once stabilised, our measure of medication use lags behind
the actual inception of medication, and instead captures the point
of transfer from secondary to primary care prescribing. This initi-
ation and stabilisation period will vary, but generally takes around
8–12 weeks. This study also cannot determine the numbers of
people referred to secondary care with ADHD symptoms, but
rather only individuals with a confirmed diagnosis that has been
communicated to primary care.

Our study period finished in 2018; since then, various events,
including the COVID-19 pandemic, have had a substantial effect
on mental health services. It is likely that the incidence and preva-
lence of ADHD in the UK has continued to change between the
end of our study and the present date. Finally, as discussed above,
our study captures administrative prevalence (the prevalence of
coded ADHD diagnoses) and not the community prevalence of
symptoms meeting the ADHD diagnostic criteria in a population-
based sample.

In conclusion, the incidence and prevalence of both ADHD
diagnoses and medication are highest among children, but rates
have proportionally increased the most among adults between
2000 and 2018. Both adult and childhood ADHD are associated
with socioeconomic deprivation. Further investment and service
planning is required to ensure that the rising numbers of people
with ADHD (which is likely to increase further) receive prompt,
safe and effective care in both primary and secondary care.
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