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In Scotland

Background

Medication, combined with environmental and psychosocial
support, can mitigate adverse outcomes in attention-deficit
hyperactivity disorder (ADHD). There is a need for research
into regional and national prescription volumes and patterns,
especially among adults.

Aims
This study analysed prescribing patterns for medications
commonly used to treat ADHD in adolescents and adults.

Method

Data was extracted from the NHS Scotland Prescribing
Information System on prescriptions for 7806 adolescents (aged
10-19 years) and 4998 adults (aged 20-59 years) in 2019. This
included medications listed under Section 4.4 of the British
National Formulary. We explored 2019 prescription patterns
across different regions and estimated ADHD prevalence levels.
Additionally, we assessed changes in dispensed prescriptions,
defined daily dose and costs, compared with figures from 2010.

Results

Between 2010 and 2019, prescriptions for ADHD medications
increased (dispensed prescriptions +233.2%, defined daily dose
+234.9%, cost +216.6%). Despite these increases, analysis indi-
cated that in 2019, considering a 5% estimated ADHD prevalence
among adolescents, 73% were not prescribed medication,
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increasing to 81% at a 7% estimated prevalence. Similarly,
among adults with a 2% estimated prevalence, 91% were not
prescribed medication, rising to 96% at a 4% estimated preva-
lence. Regional disparities were evident, with 41-96% of ado-
lescents and 85-100% of adults, based on ADHD prevalence
estimates, not receiving a prescription, depending on area.

Conclusions

Although prescription rates for ADHD medication have increased
over time, the data do not indicate excessive use of medication.
Instead, they suggest that for some groups there is a lower use
of medication compared with expected prevalence figures,
especially among adults.
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Around 5-7% of children and 2-4% of adults have attention-deficit
hyperactivity disorder (ADHD).'” Individuals with ADHD
commonly experience co-occurring difficulties, including mental
illness and occupational or social challenges.*® High co-occurrence
also exists with other neurodevelopmental differences.” Supports
throughout the lifespan can mitigate challenges.® Although non-
pharmacological and environmental stratagies are the primary
source of support for both children and adults,® medication
should be considered for those with persistent needs in at least
one domain.® However, there is ongoing discussion concerning
appropriate use of ADHD medications.”'® On the one hand,
robust empirical evidence suggests pharmacological interventions
offer effective symptom management, enabling individuals with
ADHD to improve functioning.® Medication initiations have also
been shown to be associated with significant lower all-cause mortal-
ity, particularly for deaths from unnatural causes.'" On the other
hand, critics are concerned about overmedicalisation and commer-
cialisation of typical human traits'? and escalating rates of prescrip-
tions, particularly among adults, and whether such trends reflect
genuine increases or diagnostic inflation.'> There is some apprehen-
sion that non-pharmacological supports, environmental modifica-
tions and broader holistic approaches are receiving inadequate
attention.' Review of empirical data on real-world medication
practice provides an objective analysis of this topic.

A key direction for medication research is to move beyond the
relatively small populations typically available within clinical trials
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or studies based on diagnosed cohorts, and focus instead on regional
or national prescription volume by using large data-sets.'’
Historically, most research has also focussed on children,” leaving
knowledge gaps in understanding patterns in adults. Variations in
access to ADHD medication represent a health inequalities and
public health issue. Although it is the case that a variety of personal
and contextual factors influence use of ADHD medication, includ-
ing personal knowledge about ADHD, patient and professional
opinion about medication, and ADHD-related stigma,'® another
potential concern is that unequal medication prevalence may
reflect disparities in healthcare access.'” For instance, regions with
specialised mental health services may exhibit higher prescription
rates, whereas those with limited services might experience lower
rates, leading to inadequate or no treatment.'® As noted, untreated
ADHD can lead to adverse health outcomes and mental health
challenges.* " This presents a key public health concern, given the
relatively high prevalence.'™

Study background

This research was completed in Scotland, which has a publicly
funded healthcare system, managed by local Health Boards, who
oversee general practice, hospitals, community services, therapies,
diagnostics and allied health services. General practitioners serve
as gatekeepers to mental health, psychiatry specialists and com-
munity paediatrics. Long-term ADHD management can occur in
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primary care under ‘shared care’ arrangements, but practice varia-
tions exist in prescribing and mental health/ADHD services.
Recruitment challenges persist, particularly for psychiatrists and
mental health nurses and in community paediatrics. ADHD assess-
ments should follow the National Institute for Health and Care
Excellence ADHD guidelines,® Scottish Intercollegiate Guidelines
Network ‘Management of attention deficit and hyperkinetic disorders
in children and young people’,” and the recent update on ADHD by
the Royal College of Psychiatrists (Scotland).”® Recommendations
include considering differential diagnoses, conducting full assess-
ments before diagnosis, psychosocial ~strategies as first-line
supports for children and young people, giving environmental modi-
fication advice before prescribing for adults, and establishing local
practice protocols between mental health teams and general practi-
tioners. Prescription decisions should consider various factors, with
agreements on processes and responsibilities for addressing concerns.
Medications typically used to treat ADHD in Scotland include
methylphenidate preparations, dexamfetamine preparations, ato-
moxetine, guanfacine and modafinil.

The analyses of medication use in Scotland presented here are
part of a comprehensive programme aiming to act as a catalyst
for developing improved services. The Scottish Government part-
nered with the authors of the current work, the National Autism
Implementation Team (NAIT) and the Royal College of
Psychiatrists in 2020 to establish comprehensive pathways for adult
ADHD care as part of a national effort to enhance neurodevelopmen-
tal assessment, diagnosis and supports across the lifespan.*'~*>
The NAIT team is composed of neurodivergent and neurotypical
individuals, as well as professionals from various domains, including
psychiatry, education, speech and language therapy, and occupational
therapy. The team collaborates with academics and patients to
champion evidence-informed practices and neuro-affirming work,
with a focus on multi-professional and cross-sector work, environ-
mental modifications and partnership with neurodivergent
individuals.*' ">

Method

Aims

This study aimed to analyse prescribing patterns for medication
typically used to treat ADHD in Scotland for adolescents and
adults. Although recent analysis from Public Health Scotland*®
offered initial insights into decreasing prescription rates after 15
years of age and significant regional variation in medication usage
in Scotland, our study aims to further explore and substantiate
these findings by using a comprehensive population data-set.

Data-set

The study used information from the Prescribing Information
System (P1S).*® The PIS includes all National Health Service
(NHS) prescribing relating to all medicines, and their costs, that are
prescribed and dispensed in the community in Scotland. General
practitioners provide most prescriptions, with other authorised pre-
scribers such as nurses also contributing. Prescriptions written in
hospitals that are dispensed in the community are also included.
Prescriptions dispensed within hospital settings or hospital-based
clinics are not included. Private prescriptions and direct supplies
are also not included. Data include a unique identifier, the
Community Health Index (CHI) number, prescriber and dispenser
details for community prescribing, costs and drug information.
Data on practices (e.g. NHS Boards), and prescribable items (e.g.
manufacturer, formulation code, strength) are also included. NHS
Scotland uses extensive computerised record keeping, with around
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100 million data items loaded into the PIS per annum.*® The PIS
data are refreshed monthly, and therefore provide a very robust indi-
cation of routine prescribing practice in the community.

Data processes and analysis

An extract from the PIS was made in 2021 for 2019 and 2010 data.
Both extracts identified people prescribed medication from British
National Formulary Section 4.4 ‘CNS stimulants and drugs used
for ADHD’ (including methylphenidate preparations (immediate
release and sustained release), dexamfetamine preparations (imme-
diate release and sustained release), atomoxetine and guanfacine),
but excluding modafinil because of its non-ADHD indications.
The extracts included items prescribed in Scotland, with all available
prescriber types included. Information is for items that have been
prescribed and subsequently dispensed. The extracts reported data
by unique patient identified (UPI) (the number of cases prescribed
medication typically used to treat ADHD), defined daily dose
(DDD) (assumed average maintenance dose per day used on its
main indication in adults) and gross ingredient cost (GIC)
(a measure to show the cost of items). Changes in DDD, GIC and
UPI from 2010 to 2019 were analysed.

The 2019 extract additionally included age and NHS Scotland
Health Board locality. Age was calculated on 30 September 2019
and all data by age is a unique count, based on a unique identifier
(CHI). The following age categories were chosen: children and
young people aged 10-19 years and adults aged 20-59 years.
These age categories allowed comparison between paediatric and
adult services. Data for people over 60 years of age were excluded
because of the limited numbers recorded. The number of cases pre-
scribed medication typically used to treat ADHD (UPIs) was com-
pared with the National Records of Scotland mid-year population
estimate by age group for NHS Board.”” The ratio of number of
cases and corresponding mid-year population estimate was calcu-
lated (cases per population - treated prevalence). We set the
expected prevalence of ADHD in adolescents as between 5 and
7%, and the expected prevalence of ADHD in adults as between 2
and 4%."® The number of cases identified was then compared to
expected prevalence and the treated proportion of expected preva-
lence calculated for age groups 10-19 years and 20-59 years.

Ethics

This analysis is based on an anonymised, aggregated data-set con-
taining routinely collected data, and therefore no ethical approvals
have been sought.

Results

Changes in prescribing between 2010 and 2019

An analysis of UPL, DDD and GIC (Table 1) showed prescribing
patterns of medication for people with ADHD between 2010 and
2019 at NHS Board (geographical) level. Overall, there was a large
increase in the volume of people receiving medication for ADHD
between 2010 and 2019. For Scotland as a whole, this increase
was +233.2% for the number of people dispensed a prescription
(UPI), +234.9% for the DDD and +216.6% for changes in expend-
iture on these medicines (GIC).

A marked variation in increase between NHS Board level was
also observed from these data, for each of the parameters.
Between Scotland’s 14 Health Board areas, increases ranged from
+136.8% to +301% for UPI (mean increase +217.6%, s.d. 56.69).
Increases across Health Boards for DDD ranged from +142.9% to
+354.6% (mean increase +229.6%, s.d. 66.56). The increase for
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d. Expected prevalence compared with the number of people identified as being treated for ADHD (UP).

a. National Records of Scotland mid-year population estimate by age group, for NHS Board, 2019.

b. UPI: the numbers of cases prescribed medication typically used to treat ADHD.

UPI, unique patient identified; ADHD, attention-deficit hyperactivity disorder.
¢. Expected prevalence of ADHD, as applied to the population.
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(Table 2). For Scotland as a whole, at the 2% level, 8.54% of adults
with likely ADHD were receiving medication typically used to treat
ADHD, and at the 4% level, 4.27% of likely ADHD cases were
receiving medication typically used to treat ADHD.

Discussion

The main benefit of this analysis lies in its utilisation of contemporary
data from a national prescribing database, offering a reasonably
accurate snapshot of current practice in a national population. The
study revealed significant variation in the proportion of the popula-
tion receiving active pharmacological treatment for ADHD. The
number of people receiving pharmacological therapy was signifi-
cantly below conservative estimates of those who might benefit
from such intervention in the community. Our results illustrate
that despite a noticeable increase in ADHD prescribing, levels
remain lower than expected. This study is important given the con-
cerns about rising prescriptions and fears of clinician overprescribing.
These findings serve as strong evidence to the contrary. Some com-
mentators express particular concern over the substantial rise in
adult prescriptions. Alternatively, this is a predictable phenomenon,
as increasing numbers of individuals initiated on medication
during childhood go on to seek continued treatment as they progress
into adulthood. Additionally, more adults are seeking diagnosis as
ADHD becomes more accepted and understood, and awareness of
missed diagnosis in childhood and how this might present in adult-
hood increases. This an equity and public health issue, as the per-
ceived issues and nervousness about increases may be used as a
reason for capping, limiting or even not treating individuals.

It remains evident that there was a significant increase in the
number of individuals receiving medication for ADHD between
2010 and 2019. This increase was illustrated using the numbers of
people dispensed a prescription (UPI, +233.2%), the DDD
(+234.9%) and changes in expenditure on these medicines (GIC,
+216.6%). However, the analysis also revealed variations in the
number of treated cases compared with estimates of prevalence, indi-
cating less use of medication than might be expected, given the likely
size of the population who might benefit from pharmacological inter-
ventions. In Scotland, with prevalence estimated at 5-7%, between
72.93 and 80.66% of the adolescent population with likely ADHD
were not prescribed medication typically used to treat ADHD in
2019. This represents less than a quarter of the estimated eligible
cohort who received a prescription in 2019. For adults, the findings
were even more pronounced, with between 91.46 and 95.73% of
adults with likely ADHD not prescribed medication typically used
to treat ADHD in 2019. This means that fewer than one in ten of
the estimated eligible adult cohort were identified as having received
a prescription in 2019. Variation in the treated proportion of expected
prevalence was present across geographies. In some areas of Scotland,
no adult was identified as having a prescription for medication typic-
ally used to treat ADHD in 2019. No area exceeded 15% in treatment
of expected prevalence for adults. All areas of Scotland had some
ADHD prescribing for adolescents, and in some areas, treatment
approached or exceeded 50% of expected prevalence.

Our data is in keeping with other published evidence. Studies
are identifying decreased ADHD treatment prevalence alongside
increases in diagnosis. Recent publications from the UK**™°
found that for cases aged 10-20 years, 61.6% (95% CI 60.6-
62.5%) had a prescription at some point for medication typically
used to treat ADHD; however, prescribing prevalence declined
between the ages of 16 and 18 years, from 37.8% (95% CI 36.6-
38.9) to 23.7% (95% CI 22.7-24.6%). This research also confirmed
regional variations in prescribing in the UK.?* The authors identi-
fied patchy distribution and unavailability of dedicated ADHD
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UK services,”’ as well as the risk of cessation of medication, with
vulnerable individuals with ongoing ADHD symptoms facing bar-
riers to re-entering services and accessing support.*® A recent
meta-analysis of international studies®" found pooled pharmaco-
logical treatment rates were 19.1% (95% CI 11.5-29.9) in children
and adolescents with ADHD. This research further estimated that
70% of young people with ADHD might benefit from a trial with
pharmacological treatment, and that a substantial number of
young people with a diagnosis who might benefit from medication
were not receiving it.”!

Explaining the factors influencing the observations made in this
study is complex, and there are many potential reasons for the
discrepancies observed. Geographic discrepancies in ADHD medica-
tion use in Scotland are certainly multifactorial in cause. However,
one possible explanation is that variations in service provision and
available resources in each region, including access to ADHD diag-
nostic assessment and transition arrangements, are a contributing
factor. All areas in Scotland have a children’s ADHD pathway, but
an analysis from 2021 found only two regional adult ADHD path-
ways, and no pathways for adults with ADHD without significant
comorbidity.>' These issues could be contributing to limited medica-
tion use resulting from a lack of expertise and structures. In some
areas of Scotland, no adult was identified as having a prescription.
These results came from the island communities of Orkney,
Shetland and the Western Isles. These areas are remote and rural,
with smaller populations. However, it is possible that local mental
health teams have not routinely considered ADHD, despite agree-
ments with larger areas to access more complex health services,
including adult neurodevelopmental assessments. Additionally, the
limited access to practitioners experienced in treating adults with
ADHD could be a crucial factor in the low — or in these areas, entirely
absent — use of pharmacological interventions.

The evidence from this study tentatively points to an incomplete
recognition of ADHD in adult psychiatric practice. The need for
frequent professional review and misconceptions and biases about
ADHD and stimulant treatments lead to reduced uptake of medica-
tion among adults.* Coupled with insufficient skills, staff and services,
this is a significant challenge.'” The COVID-19 pandemic has exacer-
bated the situation, leading to delays and backlogs in non-priority
appointments, with long waiting lists.”" Stakeholders report difficulties
in accessing help, often facing a ‘postcode lottery’ of services.”' People
referred for ADHD may experience rejection from mental health ser-
vices as their condition may not be deemed as serious as more
complex cases, which may involve use of the Mental Health Care
and Treatment Scotland Act and higher perceived risk."” In cases of
ADHD and mental illness, services may prioritise mental health
issues over ADHD assessment and intervention and overlook under-
lying ADHD concerns.”” Transitions between services can also lead to
potential discontinuation of medication.”® Some primary care practi-
tioners may not consider ADHD monitoring or prescribing as their
responsibility, and may hold unhelpful attitudes about the validity
of ADHD as a diagnosis and the role of medication.’ The difficulty
in accessing support in the UK and Scotland may force individuals
to resort to costly private services, creating a two-tier health system
that disadvantages lower-income families.

A further issue is substance use disorders (SUDs). Co-
occurrence of ADHD and SUD is common in clinical settings,
and a question is whether adults with both diagnoses should be pre-
scribed stimulants despite misuse potential.>> There are higher rates
of SUD in people with ADHD, and some indication that genetic
liability to ADHD is associated with higher risks of SUD.*
However, evidence would suggest that ADHD pharmacotherapy
does not increase the risk of SUD.>* If managed correctly, stimulants
are an effective treatment for ADHD, and reducing ADHD symp-
toms may go on to improve global functioning, reducing risk for
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SUD, rather than increasing it.*> This is a particularly pertinent
issue for Scotland, where drug-related deaths are relatively high
and represent a significant public health issue. Effective interven-
tions that target a particularly at-risk group (in this case people
with ADHD) and may lead to reduced levels of drug-related harm
and deaths are therefore important, and should be prioritised.

Implications

In future research, priority should be given to collecting a broader
range of variables, including linked data on diagnoses received, eth-
nicity, gender and co-occurrence of ADHD with SUDs. Monitoring
and evaluating the development, distribution and effectiveness of
specialist ADHD practices would provide insights into their
impact on diagnosis rates, psychosocial supports offered and medi-
cation. Linked data would strengthen the findings of our research,
and would be enhanced particularly by diagnostic information
about why medications were given. Future research should also
explore the possibility of analysing more refined age categories, par-
ticularly focusing on young adults versus individuals aged 30 years
and above. It is plausible that further insights on prescribing rates
would be derived when age is split in this way. Employing research
methods that embrace complexity, such as realist evaluation, theory-
based approaches and implementation science methodologies,””
would provide useful insights. Co-production with individuals who
have lived experience, as well as conducting qualitative research to dir-
ectly understand the challenges perceived by people seeking ADHD
diagnosis, would also be beneficial.>®

Results highlight implications for practitioners. It is crucial to
recognise that while medication is an important and effective inter-
vention, the emphasis should be on prioritising environmental
modifications and psychosocial support as first-line strategies.®
Considering both medication and environmental modifications as
complementary components provides individuals with the most
effective and tailored support. Findings from this research also
emphasise the need for specialised adult approaches that comple-
ment those for young people. Building on the recommendations
of the recent Royal College of Psychiatrists (Scotland) ADHD
update,”® development of cohesive ‘neurodevelopmental” pathways
emerges as a logical response to the growing need. Although inte-
grated neurodevelopmental pathways remain rare in adult services,
there are examples for children’s services.”>** Developing and
implementing such pathways requires coverage across self-help,
skilled non-statutory services and primary, secondary and tertiary
care, representing comprehensive multi-level work that addresses
practitioner and institutional elements.** Regarding medication, a
key challenge is achieving consensus on prescription practices.
Non-medical prescribing roles have the potential to assist, but
require advanced practitioner status, proper supervision and
funding.® Formal cross-sector performance indicators for
pathways, such as waiting times, good practice in assessment,
post-diagnostic and psychosocial supports offered, would facilitate
consistent practice and effective monitoring. Recognising the
value of non-pharmacological approaches necessitates investing in
allied health professional roles, including advanced practitioner
and consultant roles. An important aspect in mental health services
is ensuring that care approaches are neuro-affirmative.”>*° Non-
pharmacological supports (particularly talking therapies) offered
to people with ADHD may not fully consider individual needs,
and may cause distress or harm if not adequately adapted for neu-
rodivergent people.*’

Limitations

The data utilised in this study were sourced from the PIS, facilitated
by colleagues at Public Health Scotland, and linked to a unique
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patient identifier, the CHI number. A limitation is that our data-set
does not capture medications dispensed via hospital services or
private prescriptions, which could lead to underestimations of
medication use. However, it is important to note that in Scotland,
at the time of data collection, there were few private providers,
and most prescribing would still be in the community. Our analysis
employed broad age bands, which might have obscured more
nuanced age-related variations. The lack of linked diagnostic
records prevents a direct understanding of the actual number of
individuals diagnosed with ADHD across different regions. This
limitation necessitates reliance on estimated ADHD prevalence
rates derived from external studies. These estimates from external
sources do not account for local socioeconomic, cultural or environ-
mental variables that affect ADHD prevalence.

Understanding prescription rates is complicated by various
interpretation challenges. There are complexities in assuming a
straightforward correlation between ADHD prevalence and medi-
cation prescription rates. For example, a lower than expected rate
of prescriptions being filled does not necessarily imply undertreat-
ment, as some people may opt for non-pharmacological interven-
tions or discontinue medication because of side-effects. This also
links to a critique of the idea that higher prescription rates indicate
better or more appropriate treatment. Prescription percentages not
approaching prevalence of ADHD may be appropriate and consist-
ent with high-quality care. It is very important to reemphasise that
prescriptions alone do not sufficiently reflect an index of quality
treatment, given the emphasis on behavioural and environmental
supports as the primary management strategies for ADHD. The
developmental trajectory of ADHD further complicates interpreta-
tions. Many individuals with ADHD continue to require support
across the lifespan, but some adolescents requiring pharmacological
treatments may not need them in adulthood, with a waxing and
waning pattern of presentation, suggestive of an episodic treatment
trajectory.*' Given these complexities, our findings should be con-
sidered carefully.

In conclusion, this study provides insights into medication use
for ADHD across adolescents and adults. The discrepancies
observed between estimated prevalence of ADHD and rates of
medication prescriptions warrant a cautious interpretation. Based
on estimates of the likely ADHD population, it was found that
approximately a quarter of adolescents and a tenth of adults were
recorded as receiving a prescription through the NHS. Although
prescription rates have increased over time, there was no evidence
to suggest overtreatment or excessive use of medication.
Findings indicate less use of medication in certain segments of the
population, particularly in adults, but these numbers should be
considered alongside the diversity of management strategies in
ADHD. The findings highlight a need to further examine
current clinical delivery models, particularly in adult services.
Although this study is centred on Scotland, insights and recommen-
dations have broader applicability to other regions facing similar
challenges.
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