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ABSTRACT
Background  Little is known about the impact of 
healthcare structural changes and socioeconomic 
indices, such as deprivation, mental health needs, and 
inequalities, on attention-deficit hyperactivity disorder 
(ADHD) medication prescribing across different regions 
in England.
Objective  The objective was to examine trends 
in ADHD medication prescribing and explore their 
association with socioeconomic factors.
Methods  A population-level observational study 
was conducted using the English Prescribing Dataset 
(from April 2019 to March 2024) published by the NHS 
Business Services Authority and the OpenPrescribing 
platform (Bennett Institute for Applied Data Science, 
University of Oxford). The study examined trends in 
five licensed ADHD medications at national, regional 
and integrated care board (ICB) levels, using linear 
regression and a generalised additive model to explore 
the association between socioeconomic factors and 
prescription rates.
Findings  The prescriptions increased significantly from 
25.17 items per 1000 population in 2019/20 (pre-
COVID-19) to 41.55 items in 2023/24 (post-COVID-19), 
with an average annual increase of 18% nationally. 
Methylphenidate remained the most prescribed 
medication, while lisdexamfetamine showed the highest 
growth rate (55% annually, 95% CI 40% to 71%, 
p<0.01). Significant regional variations were observed, 
with London experiencing the highest annual increase 
(28%), and the Northeast and Yorkshire the lowest 
(13%). Socioeconomic factors, including ethnicity and 
deprivation, were significantly associated with ADHD 
prescription rates (p<0.05).
Conclusions  Findings reveal a substantial increase 
in ADHD medication use in England following the 
COVID-19 pandemic, with significant variations at 
regional and ICB levels and complex socioeconomic 
influences.
Clinical implications  Findings highlight the need to 
understand and address drivers of disparities in ADHD 
care while optimising management strategies across 
diverse populations.

BACKGROUND
Attention-deficit hyperactivity disorder (ADHD) is 
a common neurodevelopmental disorder character-
ised by inattention, hyperactivity and impulsivity.1 
These manifestations may limit the functional capa-
bilities of an individual, such as reduced ability to 
concentrate on a given task, extreme fidgeting, 

tapping and impulsive actions that may harm the 
individual and others.2 The lack of functional 
capabilities impacts academic performance, occu-
pational difficulties, behavioural issues, and family 
and social relationships.2

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ The evidence consistently shows a significant 
increase in attention-deficit hyperactivity 
disorder (ADHD) medication, particularly in 
high-income countries, for both children and 
adults, attributed to greater awareness of 
ADHD, evolving diagnostic guidelines, and 
expanding treatment options.

	⇒ Previous research has explored the role of 
socioeconomic factors—such as deprivation 
and healthcare access—on ADHD diagnosis 
and treatment.

	⇒ There is a lack of comprehensive, multi-regional 
studies that account for recent healthcare 
structural changes and variations in prescribing 
practices.

WHAT THIS STUDY ADDS
	⇒ The findings reveal that the increase in ADHD 
medication use is higher than reported in 
previous studies.

	⇒ The study shows significant variations in ADHD 
medication prescribing at the regional and 
integrated care board levels in England.

	⇒ The findings highlight the complex interplay 
between socioeconomic factors and ADHD 
treatment access, offering new insights for 
shaping targeted healthcare policies to address 
these disparities in ADHD treatment.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The increasing trend in ADHD medication use 
reflects growing awareness and diagnoses 
of ADHD, as well as the potential impact of 
COVID-19.

	⇒ Regional disparities in ADHD prescriptions point 
to inequalities in access to care across England, 
driven by local healthcare policies, availability 
of services, and demographic factors.

	⇒ The findings suggest prioritising equitable 
resource distribution and support across regions 
and exploring strategies to enhance access to 
ADHD care, particularly in underserved regions.
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ADHD is common in children, with a global prevalence rate 
of 7.2%.3 The prevalence of ADHD in adults is on the rise, with 
a reported rate of 6.8%.4 In the UK, a paper published in The 
Lancet5 and the National Institute for Health and Care Excel-
lence6 reported an incidence rate of about 5% (n≈700 000) in 
children and about 3–4% in adults.

Medications play a crucial role in the management of ADHD. 
Currently, there are five medications licensed for the manage-
ment of ADHD in the UK: three stimulants (methylphenidate, 
dexamfetamine, lisdexamfetamine) and two non-stimulants 
(atomoxetine, guanfacine). Their use in children and adults is 
supported by substantial evidence, including recommendations 
from various national6 and international guidelines.7 8 A meta-
analysis of 133 double-blind, randomised controlled trials, 
including more than 10 000 children and 5000 adults, supported 
the use of medications, particularly stimulants, in managing 
ADHD symptoms.9 Another study reported the effectiveness of 
ADHD medications in older children in improving quality of life 
and reducing functional impairment, emergency visits, suicidal 
rates, substance misuse and criminality.10

The role of medications becomes more important in the 
absence or lack of availability of alternative treatment options, 
such as psychological or behavioural therapy. A survey found that 
only about a quarter of the adult ADHD services in the UK offer 
a full range of treatment options, with most services offering 
pharmacological treatment (80%) compared with psychological 
treatment (50%).11

Several studies have reported an increase in the use of ADHD 
medications. A multinational study across 64 countries showed 
an annual increase of 9.72% from 2015 to 2019,12 similar to an 
Australian study reporting an increase of 9.6% between 2011 and 
2018.13 A Canadian study reported an overall increase of 150% 
and 350% in children and adults, respectively, from 2005 to 
2015.14 Similarly, a German study reported an increase of 113% 
and 355% in younger and older adults, respectively, between 
2008 and 2018.15 In the UK, a study reported an increase of 
almost 800% from 1995 to 2015.16 A more recent analysis of 
prescribing trends in the UK reported an annual increase of 
11.07% between 2010 and 2019.17

In March 2020, WHO declared COVID-19 a pandemic, which 
resulted in a global healthcare crisis and the implementation of 
preventative measures such as lockdowns, business closures, 
staying at home, social distancing, school closures, and so on.18 
Evidence suggests that these measures resulted in increased 
anxiety, depression, family conflicts, loneliness and post-
traumatic stress disorder.19–21 Furthermore, there are reports of 
a strong association between the impact of the pandemic and the 
worsening of ADHD symptoms.22 23

The global increase in ADHD symptoms after the onset of 
COVID-19 has led to increased demand for ADHD-related 
services, including the use of medications. Early results from 
a few studies that reported prescribing data after the onset of 
COVID-19 suggest that the prescribing trends have increased 
compared with the pre-pandemic levels.24–26 WHO declared 
in May 2023 that COVID-19 was no longer a pandemic-level 
threat,27 resulting in restrictions being eased and progress 
towards normalisation. There is limited understanding of the 
trends in ADHD medication use beyond this period, as it is crit-
ical to understanding the long-term impact of COVID-19 on 
ADHD.

There have been reports indicating that regional variation and 
socioeconomic factors significantly impact ADHD and its treat-
ment. For example, in the UK, studies have reported regional 
disparities in the context of the transition period (16–19 years) 

and adult services,11 incidence and distribution of ADHD,28 and 
prescribing of stimulant medications.29 However, there remain 
knowledge gaps. First, the studies above were based on the 
previous NHS structure (clinical commission groups), which 
changed in 2022 to integrated care systems30 and thus did not 
reflect the current divisions. Second, these studies either focused 
on specific populations or types of medication, necessitating a 
need for a broader overview of ADHD medication prescribing 
across different regions and the impact of socioeconomic indices 
such as deprivation, mental health needs, community needs, 
inequalities and ethnicity.

OBJECTIVE
This study aimed to analyse ADHD medication trends in England 
from April 2019 to March 2024 using population-level aggre-
gated data. It examined these trends at national, regional and 
integrated care board (ICB) levels, covering the periods before, 
during and after the COVID-19 emergency. The study also 
aimed to analyse the impact of socioeconomic factors on ADHD 
medication use within the context of the ICB framework.

METHODS
Study sources
We analysed prescription reimbursement data from a large 
population-level English Prescribing Dataset (from April 2019 to 
March 2024) published by the NHS Business Services Authority 
(NHSBSA) and the OpenPrescribing platform developed by the 
Bennett Institute for Applied Data Science, Oxford University. 
This study is reported following the RECORD checklist for 
reporting observational studies.31

Study design
We conducted a population-level observational study using 
prescribing (reimbursement) data from OpenPrescribing, an 
interactive database containing monthly prescription data records 
published by the NHSBSA. The database includes prescriptions 
written by a range of prescribers, including paediatricians, 
psychiatrists, general practitioners and independent prescribing 
pharmacists, in England and dispensed in community settings. 
The database does not include prescriptions issued outside 
England or dispensed in other settings, such as hospitals and 
prisons. Further information about the development, validation 
and cleaning of this database can be found elsewhere.32 33 The 
database has been used and cited in numerous studies analysing 
variations and trends in prescribed medications.34 35

ADHD medication prescriptions
Prescription data were extracted from April 2019 to March 
2024 for all licensed ADHD medications (methylphenidate, 
dexamfetamine, lisdexamfetamine, atomoxetine, guanfacine). 
In the interactive search tool, each medication was searched 
by its chemical name (eg, methylphenidate) or BNF section 
(eg, section 4.4), with each chemical having a unique code (eg, 
0404000M0). Data were extracted as an item, corresponding to 
the number of prescriptions dispensed for a medication. NHS 
England comprises seven regions (East of England, London, 
Midlands, Northeast and Yorkshire, Northwest, Southeast, and 
Southwest), each working in partnership with multiple inte-
grated care boards (ICBs) with a total of 42 ICBs. Data were 
extracted for each ICB for all the licensed ADHD medications.

Socioeconomic factors
Several socioeconomic variables were used for analysis in this 
study based on aggregated data at the ICB level. Maternity needs 
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index, prescribing needs index, and inequality index data were 
extracted from the NHS England allocation documents, which are 
publicly available on the NHS England website.36 NHS England 
allocates budgets to ICBs based on their geographical needs to 
reduce inequalities. We used the data for the year 2022/23 as this 
was used to assign the financial resources for the years 2023/24 
to 2024/25. Further information on the description of these vari-
ables and how these were estimated is provided in a technical 
guide published by NHS England.37 Data on the proportion of 
people in the most deprived decile in each ICB were extracted 
from the waterfalls analysis, which NHS England also used as 
part of financial allocations.38 Ethnicity data were extracted 
from an NHS Digital document that combined Hospital Episode 
Statistics and Data for Pandemic Planning and Research COVID 
to estimate population-level data on ethnic categories.39 The 
original document had several categories of ethnicity; however, 
for simplicity, we divided the population into white (eg, British, 
Irish) and non-white or mixed population.

Statistical analyses
A descriptive analysis was performed, and the number of prescrip-
tions was calculated per year (from April 2019 to March 2024) 
based on monthly reports for each of the five medications at a 
national, regional and ICB level. First, the number of prescrip-
tions was calculated for all the ICBs. Second, the number of 
prescriptions for a set of ICBs working within a particular region 
was summed to calculate the number of prescriptions for that 
region. Third, the number of prescriptions for all regions was 
summed to calculate the number of prescriptions at a national 
level. These calculations were repeated for all the medications.

Linear regression analysis was performed to identify the trends 
in the use of ADHD medications and the direction and rate of 
change from April 2019 to March 2024. The mean change per 
year was calculated by dividing the regression coefficient by the 
baseline number of prescriptions for the year 2019/20. A 95% 
CI was also computed to assess the precision of trend analysis, 
with a p-value of less than 0.05 indicating statistical significance.

The influence of socioeconomic factors on the use of ADHD 
medications was examined using a generalised additive model, 
which allows for a non-linear complex association between 
the predictor variables (socioeconomic variables) and the 
response variable (prescription count per 1000 population) by 
using smooth functions. The model treated age, inequality and 
prescribing index as smooth terms because of their potential 
non-linear relationship with the response variable, while treating 
maternity index, ethnicity and deprivation as linear terms; their 
association with the response variable was more straightforward 
and linear. The linearity was confirmed by visual inspection of 
the residual plot.

The smooth terms were modelled using penalised regression 
splines to estimate the non-linear effects of these terms (or vari-
ables) on prescription rates, and linear terms were modelled 
to capture their linear effects on prescription rates. All vari-
ables were treated as continuous variables. The significance 
of smooth and linear terms was assessed using the F-test and 
t-test. The overall model fit was evaluated using an adjusted R2, 
generalised cross-validation score, Akaike information crite-
rion, and Bayesian information criterion. All analyses were 
conducted using Microsoft Excel and R Foundation for Statis-
tical Computing, version 4.3.1.

FINDINGS
Our analysis showed a significant increase in the number of 
prescriptions of all ADHD medications from the pre-COVID-19 
period (2019/20=25.17 items per 1000 population) to the post-
COVID-19 period (2023/24=41.55 items per 1000 population) 
at the national level. Table  1 presents the prescription items 
dispensed per 1000 population in primary care England and the 
change in the number of ADHD prescription items from the pre-
COVID-19 period (2019) to the post-COVID-19 (2023) period.

Methylphenidate was the most prescribed ADHD medication 
in pre-COVID-19 (19 items per 1000 population) and post-
COVID-19 (27 items per 1000 population) periods. Guanfacine 
was introduced in 2016 and was the least prescribed ADHD 
drug across the whole period between 2019/20 and 2023/24 
(0.39 items in 2019 to 1.10 items in 2023 per 1000 population). 
Lisdexamfetamine was the second most prescribed ADHD drug 
after methylphenidate (2.86 items in 2019/20 to 8.68 items in 
2023/24 per 1000 population) (online supplemental figure S1).

The regression analysis indicated a statistically significant 
increase in prescriptions for all ADHD medications (online 
supplemental figure S1). Overall, prescriptions for ADHD medi-
cations increased by 18% per year, on average, between 2019/20 
and 2023/24. Although lisdexamfetamine and dexamfetamine 
had lower prescription items per 1000 population compared 
with methylphenidate, their use increased sharply by 55% 
(95% CI 39.6% to 70.7%, p<0.01) and 50% (95% CI 16.45% 
to 84.47%, p<0.05), respectively. Atomoxetine showed the 
smallest, yet significant, increase of 6.89% (95% CI 2.49% to 
11.27%, p<0.05).

There is an upward trend in ADHD prescription items in 
all seven regions of England (online supplemental figure S2). 
However, there were variations in prescription trends across 
different regions (figure  1), with an average yearly increase 
ranging from 13% in the Northeast and Yorkshire region (95% CI 
7.8% to 17.86%) to 28% in the London region (95% CI 19.17% 
to 36.67%). The second-highest change in prescriptions per year 
was noted in Southeast England (19.37%, 95% CI 12.38% to 

Table 1  Average percentage change in number of prescriptions between pre-COVID-19 and post-COVID-19 at the national level

Drugs

Prescription items per 1000 population Prescription trends

2019/20 2020/21 2021/22 2022/23 2023/24 Mean change per year as % of baseline (95% CI) p value

Methylphenidate 19.06 19.29 21.55 23.94 26.93 11.42 (6.2 to 16.58) <0.01

Dexamfetamine 0.75 0.87 1.11 1.45 2.28 50.47 (16.45 to 84.47) <0.05

Lisdexamfetamine 2.86 3.71 5.11 7.39 8.68 55.15 (39.6 to 70.7) <0.01

Atomoxetine 2.11 2.19 2.33 2.63 2.56 6.89 (2.49 to 11.27) <0.05

Guanfacine 0.39 0.62 0.76 0.96 1.10 46.36 (39.45 to 53.4) <0.01

Total 25.17 26.68 30.87 36.37 41.55 17.71 (11.49 to 23.93) <0.01

Percentage change was calculated by dividing the regression coefficient by baseline prescriptions from 2019.
CI, confidence interval.
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26.37%). Interestingly, the Southeast region had the highest 
number of prescription items dispensed in the post-COVID-19 
period (2023/24) (51.14 items per 1000 population), followed 
by the Northwest region (46.77 items per 1000 population), 
and East of England (46.63 items 1000 population) (see online 
supplemental table S1).

At the ICB level, there were notable variations in ADHD medi-
cation prescribing trends. The NHS Birmingham and Solihull ICB 
witnessed the highest increase in prescriptions (51.39%, 95% CI 
−2.54% to 105%, p>0.05), but with great variation within the 
ICB, as shown in figure 2. Conversely, the lowest increase was 
noted in NHS Norfolk and Waveney ICB (4.6%, 95% CI −0.5% 
to 9.7%, p>0.05). Interestingly, NHS Lincolnshire ICB had the 
highest prescription items dispensed post-COVID-19 (62.79 per 
1000 population). Variations were also noted across the ICB 
regarding the type of medication prescribed. The largest increase 
in methylphenidate use was observed in NHS Birmingham and 
Solihull ICB, while the use of dexamfetamine was highest in 
NHS Lincolnshire ICB, lisdexamfetamine in NHS Nottingham 
and Nottinghamshire ICB, atomoxetine in NHS Frimley ICB, 
and guanfacine in NHS Dorset ICB (figure 2).

The generalised additive model showed significant statis-
tical associations between socioeconomic variables and ADHD 
prescriptions. A significant linear relationship was observed 
between ADHD prescription items per 1000 population and 
regions with a higher proportion of ethnic minority groups (esti-
mate 0.36, SE 0.13, p<0.05) and deprivation (estimate 1.11, 
SE 0.35, p<0.01). The model shows the non-linear, yet signif-
icant, association between age (estimated df (EDF)=7.15, Ref. 

EDF=8.07, p<0.01), inequality (EDF=8.91, Ref. EDF=8.98, 
p<0.01), and prescribing indices (EDF=6.76, Ref. EDF=7.77, 
p<0.01) with the prescription items per 1000 population 
(response variable). The high EDF suggests a complex, non-
linear association between socioeconomic variables and ADHD 
prescription items. The model explained 94.90% of the deviation 
in ADHD prescription rates, with an adjusted R2 value of 0.86, 
indicating a strong fit to the data. The generalised additive model 
is summarised in figure 3 and online supplemental table S2.

DISCUSSION
This study presents ADHD medication trends from April 2019 
to March 2024, covering the period before, during and after 
COVID-19, and explores the impact of socioeconomic factors 
on ADHD medication use in England based on population-
level data. ADHD prescriptions increased significantly between 
2019/20 and 2023/24. Methylphenidate remains the most 
prescribed ADHD medication, while lisdexamfetamine and 
dexamfetamine showed the most significant upward trends. 
Regional variation was evident, with the London region having 
the highest average annual increase and the Northeast and 
Yorkshire having the lowest average annual increase in ADHD 
medication. At the ICB level, Birmingham and Solihull ICB had 
the highest, and Norfolk and Waveney had the lowest annual 
increase in ADHD medications. Ethnicity and deprivation had 
a significant linear relationship with ADHD prescriptions, while 
age, inequality and prescribing indices had a complex yet signif-
icant relationship with the prescribing rates.

Figure 1  Mean percentage change in prescriptions with 95% CIs from 2019 to 2023 (regional level). (EoE, East of England; L, London; M, Midlands; 
NEaY, Northeast and Yorkshire; NW, Northwest; SE, Southeast; SW, Southwest).
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Several factors may contribute to the substantial increase in 
ADHD medication. Increased public and professional aware-
ness, partly driven by social media platforms like TikTok and 
Instagram, has likely encouraged more people to seek assess-
ment, diagnosis and treatment.40–42 Platforms like TikTok and 
Instagram have become new hubs for ADHD campaigns, with 
thousands of people sharing their experiences, coping strategies 
and journey to diagnosis.43 While social media has been instru-
mental in spreading ADHD awareness, it is crucial to approach 
the information with caution, as the accuracy and reliability of 
the content can vary significantly.44 Misinformation on these 
platforms may lead to misconceptions about symptoms, diag-
nosis and treatment. There is a pressing need for research into 
effective methods for vetting and moderating ADHD-related 
information on social media platforms to ensure that awareness 
efforts do not inadvertently spread misinformation. Addition-
ally, the role of professional diagnosis and treatment should be 
emphasised, balancing the role of social media with evidence-
based practices.

The potential impact of the COVID-19 pandemic on ADHD 
prescribing trends cannot be overlooked. The pandemic has 
dramatically altered daily routines (eg, online or hybrid education 

and work), increased stress levels, and disrupted support systems 
(eg, healthcare accessibility) for many individuals. These changes 
may have exacerbated ADHD symptoms in some people, making 
those symptoms more noticeable and prompting individuals to 
seek diagnosis and treatment. Several studies have confirmed 
that the pandemic is associated with increased ADHD symp-
toms and psychological difficulties.45–47 The long-term impact 
of the pandemic on ADHD prescribing trends remains a crit-
ical area for ongoing research and monitoring. While our study 
has identified significant changes in prescription patterns during 
and after the pandemic, it is crucial to determine whether these 
trends represent a temporary shift or a more permanent change 
in ADHD prescriptions.

Previous studies have analysed data only up to 2022, but there 
is no emphasis on the impact of COVID-19 and socioeconomic 
factors on ADHD medication prescribing.17 For example, a 
similar study in the United States reported a significant increase 
in the use of stimulants (4007 prescriptions per month) between 
2018 and 2022.24 A study from Canada reported that the 
proportion of patients using ADHD medications increased from 
12.9/1000 to 21.9/1000 between 2017 and 2021.26 A multi-
national study of 47 countries showed an overall increase in 

Figure 2  Regression analysis of yearly trends in prescriptions (items dispensed) at integrated care board (ICB) level. Note: 1=NHS Humber and 
North Yorkshire Integrated Care Board, 2=NHS North East and North Cumbria Integrated Care Board, 3=NHS South Yorkshire Integrated Care Board, 
4=NHS West Yorkshire Integrated Care Board, 5=NHS Cheshire and Merseyside Integrated Care Board, 6=NHS Greater Manchester Integrated Care 
Board, 7=NHS Lancashire and South Cumbria Integrated Care Board, 8=NHS Birmingham and Solihull Integrated Care Board, 9=NHS Black Country 
Integrated Care Board, 10=NHS Coventry and Warwickshire Integrated Care Board, 11=NHS Derby and Derbyshire Integrated Care Board, 12=NHS 
Herefordshire and Worcestershire Integrated Care Board, 13=NHS Leicester, Leicestershire and Rutland Integrated Care Board, 14=NHS Lincolnshire 
Integrated Care Board, 15=NHS Northamptonshire Integrated Care Board, 16=NHS Nottingham and Nottinghamshire Integrated Care Board, 17=NHS 
Shropshire, Telford and Wrekin Integrated Care Board, 18=NHS Staffordshire and Stokeon-Trent Integrated Care Board, 19=NHS Bedfordshire, Luton 
and Milton Keynes Integrated Care Board, 20=NHS Cambridgeshire and Peterborough Integrated Care Board, 21=NHS Hertfordshire and West 
Essex Integrated Care Board, 22=NHS Mid and South Essex Integrated Care Board, 23=NHS Norfolk and Waveney Integrated Care Board, 24=NHS 
Suffolk and North East Essex Integrated Care Board, 25=NHS North Central London Integrated Care Board, 26=NHS North East London Integrated 
Care Board, 27=NHS North West London Integrated Care Board, 28=NHS South East London Integrated Care Board, 29=NHS South West London 
Integrated Care Board, 30=NHS Buckinghamshire, Oxfordshire and Berkshire West Integrated Care Board, 31=NHS Frimley Integrated Care Board, 
32=NHS Hampshire and Isle of Wight Integrated Care Board, 33=Kent and Medway Integrated Care Board, 34=NHS Surrey Heartlands Integrated 
Care Board, 35=NHS Sussex Integrated Care Board, 36=NHS Bath and North East Somerset, Swindon and Wiltshire Integrated Care Board, 37=NHS 
Bristol, North Somerset and South Gloucestershire Integrated Care Board, 38=NHS Cornwall and the Isles of Scilly Integrated Care Board, 39=NHS 
Devon Integrated Care Board, 40=NHS Dorset Integrated Care Board, 41=NHS Gloucestershire Integrated Care Board, 42=NHS Somerset Integrated 
Care Board.
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the consumption of ADHD medications per country by 1.6% 
between 2014/19 and 2020/21.25 Another large retrospective, 
observational study using population-based databases from 13 
countries and one Special Administrative Region found that the 
prevalence of ADHD medication use among children increased 
over time in all countries and regions.48 Methylphenidate was 
the most commonly used ADHD medication in most countries.48 
The current study adds trends in ADHD medication use beyond 
COVID-19 in the UK, which can help improve the under-
standing of ADHD medication prescribing beyond COVID-19 
and the long-term impact of COVID-19 on ADHD.

In the UK, the use of ADHD drugs increased by 26% between 
1998 and 2010.49 However, it is important to note that only two 
drugs, methylphenidate (1998) and dexamfetamine (2008), were 
available for ADHD at the time of the analysis (online supple-
mental table S3). A more recent analysis of prescribing trends in 
the UK reported an annual increase of 11.07% between 2010 
and 2019,17 a period during which additional ADHD medica-
tions became available. Our study showed a more pronounced 
increase of 18% annually (11%–24%) between 2019/20 and 
2023/24. In contrast to the previous studies, our study presents 
a percentage change in prescription items dispensed per 1000 
population that helps to understand the trends more appropri-
ately. Furthermore, the current study presents data covering 

the period before, during and after COVID-19 at an ICB level, 
assessing the impact of socioeconomic factors on prescriptions. 
This approach addresses gaps in the previous studies, offering a 
more comprehensive, up-to-date view of ADHD medication use 
in England.

Methylphenidate and lisdexamfetamine are considered first-
line pharmacological treatment options for managing ADHD. 
Our findings show that methylphenidate remains the most 
prescribed medication, possibly due to its lower cost, availability 
of generic versions, and that it has been in use for decades, 
providing a wealth of long-term safety and efficacy data that may 
reassure both clinicians and patients. Furthermore, the avail-
ability of extended-release formulations is preferred due to lower 
risk of abuse, better medication adherence (given as a once-daily 
dose), and reduced risk of diversion as children do not require 
the dose at school and hence less stigmatisation.50 However, the 
significant increase in lisdexamfetamine prescriptions observed 
in our study suggests a shifting landscape. This could be partly 
explained by a UK-based cost-effectiveness study, which found 
that lisdexamfetamine was more cost-effective compared with 
methylphenidate extended-release form and atomoxetine, 
reducing mean per-patient annual cost, and increasing mean 
quality-adjusted life years, respectively.51

Figure 3  Association between socioeconomic variables and attention-deficit hyperactivity disorder (ADHD) prescriptions based on a generalised 
additive model.
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Our analysis revealed significant ICB-level variations in 
ADHD medication prescribing across England. Demographic 
factors such as age, ethnicity and deprivation may contribute 
to these regional variations. Furthermore, local healthcare poli-
cies, availability of specialist ADHD services, and variations 
in diagnostic and prescribing practices could also significantly 
impact prescribing rates.5 A report investigating the integrated 
care systems that constitute consistent ICBs in England found 
that each ICB varies significantly in size, complexity and demo-
graphic characteristics that determine their ability to deliver 
services.52 Therefore, it is evident that a one-size-fits-all approach 
to ADHD services is not feasible. Some ICBs will require addi-
tional support and resources to effectively deliver ADHD-related 
services and meet the needs of their respective populations. This 
is particularly important for ICBs serving areas with higher levels 
of deprivation and greater ethnic diversity.

Regional variations and the need for tailored approaches to 
ADHD services across different ICBs are further illuminated by 
our analysis of socioeconomic factors and their relationship to 
ADHD prescriptions. Our findings highlight significant regional 
disparities in ADHD prescriptions driven by regional and socio-
economic factors such as ethnicity, deprivation and inequality. 
While ethnicity and deprivation showed linear relationships, 
non-linear trends in age, health inequality and prescribing indices 
suggest nuanced influences requiring further study. Our findings 
are in line with previously published studies. For example, an 
Australian study showed that children from socially disadvan-
taged families were less likely to receive medication,53 similar 
to the findings on income disparity reported by Tu26 in Canada. 
A US-based study reported regional disparity and ethnicity as 
factors influencing the use of ADHD medications, particularly 
stimulants,54 similar to the studies from Germany,55 Denmark56 
and Sweden.57

Strengths and limitations
To the best of our knowledge, this is the first study to examine 
ADHD prescribing patterns and their association with socio-
economic factors at an ICB level, covering the period before, 
during and after COVID-19. Another strength of this study lies 
in using a large sample of prescription items from a validated 
dataset to explore trends, providing confidence in the findings 
for researchers, clinicians and policymakers. One limitation 
is that the dataset is based on aggregate data, not including 
individual-level characteristics such as age, gender and ethnicity. 
These factors may influence the interpretation of findings as 
ADHD prevalence and treatment approaches may vary across 
these demographics. However, in line with the objectives, this 
study uses ICB-level data and provides valuable insights into 
regional prescribing trends, offering a broader understanding 
of variations in ADHD prescribing practices. Additionally, the 
observed increase in the prescription counts in this study may 
be influenced by factors such as longer durations of medication 
use, which cannot be determined from this database. Although 
the majority of the prescriptions are dispensed in primary care 
in England, the drugs dispensed in hospitals are not included in 
the database.

In conclusion, this nationwide population-level study 
with reimbursement data showed a significant increase in the 
proportion of people receiving ADHD drugs since the onset of 
COVID-19 in England. Among the five licenced drugs in the 
UK, methylphenidate (stimulant) was the most prescribed item 
throughout the years; however, lisdexamfetamine and dexam-
fetamine showed the most significant upward trends. Regional 

variations and complex relationships with socioeconomic factors 
were identified at ICB levels, highlighting the need for tailored 
ADHD services, support and resource allocation across different 
regions and ICBs in England. Future research should focus on 
understanding the long-term effects of increased medication use 
on patient outcomes and healthcare costs, and investigating the 
underlying factors contributing to variations between ICBs.

CLINICAL IMPLICATIONS
The findings of this study have significant implications for 
health policy and clinical practice. The significant rise in ADHD 
prescriptions across England highlights the urgent need for poli-
cies that address both regional and socioeconomic disparities in 
ADHD care access. Targeted efforts should be made to meet the 
needs of each region by identifying specific barriers to care and 
their root causes. Interventions such as reducing stigma, health-
care worker training, and outreach programmes may be benefi-
cial, but these should be informed by a clearer understanding of 
service gaps, long waiting lists and the need for ethnically diverse 
and underserved communities. For clinical practice, the rapid 
increase in drugs like lisdexamfetamine and dexamfetamine 
calls for clinicians to carefully evaluate the appropriateness of 
prescribing these medications and consider a patient’s unique 
demographic and socioeconomic context to optimise care and 
outcomes.
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