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Background: Adult attention deficit hyperactivity disorder (ADHD) has been largely ignored
in psychiatric and general practice guidance until recently. Adult ADHD has a high social and
medical burden, but health care is not well described in the UK. The main study objective was
to evaluate a primary care adult ADHD population in terms of prescribing and health care
contact rates.

Methods: This was a retrospective observational study using data from the Clinical Practice
Research Database from January 1, 2002 to July 31, 2011. Adult patients with an incident ADHD
diagnosis or ADHD medication were identified as having been free of ADHD medication or
diagnoses in the previous 2 years. Patients were followed for 12-24 months after diagnosis.
Results: Of the 663 patients with ADHD in the cohort, 54.1% were prescribed ADHD medica-
tion during the observation period. During the first 6 months, 34.2% of patients initiated meth-
ylphenidates and 14.0% atomoxetine. In total, 36.3% patients were referred to secondary care
psychiatry during observation, with the remaining population (63.7%) never having a referral.
Most of the referrals were before diagnosis in primary care. At the end of the observation
period, 16.2% of patients were on antipsychotics, 17.3% hypnotics, and 34.8% antidepressants
or anxiolytics; however, some patients appeared to be prescribed antipsychotic or antidepres-
sant medications even if they did not have an observable diagnosis in their records. Health care
contact rates (general practitioner or hospital) increased by 39.2% post-diagnosis (incidence
rate ratio: 1.39; 95% confidence interval: 1.32, 1.47), which may be related to the need for
medication monitoring and titration.

Conclusion: This study has shown in primary care that there is relatively low use of ADHD
medication, low referrals into secondary care, high rates of usage of psychiatric non-ADHD
medications for different indications, and an increasing burden in terms of health care contacts
in adult ADHD patients post-diagnosis.
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Background
There is an increasing recognition that attention deficit hyperactivity disorder (ADHD)
frequently continues into adulthood with a plethora of clinical concerns. The European
Network for Adult ADHD has stated that adult ADHD is underdiagnosed and, con-
sequently, undertreated with pharmacological and non-pharmacological treatments,
leading to a higher cost of illness.! Only recently in 2013, the first licensed treatment
for initiation in adults with ADHD (atomoxetine) became available across Europe.
In a large multinational survey across ten countries, which included 11,442 indi-
viduals aged 18—44 years, the prevalence of ADHD was estimated to be 3.4%, and
the data indicate that the rate of ADHD is higher in high-income countries compared
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to low-income countries (4.2% versus 1.9%, respectively).?
A proportion of patients who currently attend secondary care
psychiatric clinical practice may have ADHD as a solitary
or comorbid illness that is undiagnosed. A UK sample indi-
cated that approximately 20% of the UK adult psychiatric
population who attend outpatient clinics may have ADHD
either in addition to or instead of their original diagnosis.?
The majority of these patients are currently diagnosed as
having depressive or anxiety disorders despite symptoms
that may be detectable by screening, and until recently,
adult ADHD has been neglected as a treatable condition in
the adult segment,** despite National Institute of Clinical
Excellence (NICE) 2008 (Guidance CG72)° making clear
statements regarding treatment and diagnosis. The Diagnos-
tic and Statistical Manual of Mental Disorders, 4th Edition,
Text Revision (DSM-IV-TR)’ did not specifically provide
any diagnostic guidance for adult ADHD, with definitions
essentially only relating to diagnosis in childhood. In 2013,
the Diagnostic and Statistical Manual of Mental Disorders,
Sth Edition (DSM-5) acknowledged specific facets of adult
ADHD, which may differ from childhood diagnoses.®

Adult patients with ADHD (whether diagnosed in child-
hood or newly diagnosed in adulthood) have been previously
shown to have high rates of medical and social burden. For
example, the Rochester birth cohort study reported on out-
comes in childhood ADHD patients diagnosed at a mean
age of 10 years and followed up at a mean age of 27 years.’
The study reported that suicide rates were increased approxi-
mately fivefold, and only one third of patients were free from
a DSM diagnosis at last follow-up. When compared to the
non-ADHD population, patients with the disorder have higher
rates of comorbid psychiatric disease, particularly anxiety
and depression, as well as higher rates of alcohol and drug
abuse, related psychiatric medication use, accidents requiring
use of the accident and emergency department, and primary
and secondary care attendance.>*'%'2 Data from a cohort of
25,000 patients with ADHD aged older than 15 years from
Sweden who were followed for 4 years indicate that ADHD
is also associated with an increased risk of criminal behavior
but that those patients treated appropriately for ADHD had
reductions in criminality of 30%—40% compared to non-
treated patients.'?

For adults, ADHD rarely presents without additional
comorbid illness, and this adds to the complexity of diag-
nosis and treatment. Because of the similarity of presenting
symptoms of ADHD to many other psychiatric conditions
and their high prevalence among patients with mood, anxi-
ety, substance use, and impulse-control disorders,'*!> both

psychiatrists and general practitioners (GPs) may find it
challenging to identify the various diagnoses.! The British
Association of Psychopharmacology produced guidelines
for physicians caring for adolescents with ADHD as they
reached adulthood and for newly diagnosed adults.'® They
clearly describe the complexity of the diagnosis that should
be performed in the psychiatric secondary care setting,
with initial screening and referral most likely performed
by the GP.'¢

Little published data are available regarding the medical
burden and management of adults with ADHD in the UK.
This study was designed to provide this data by evaluating
drug prescription, psychiatric referrals, and rates of atten-
dance to health care professionals during the periods before
and after the diagnosis of ADHD in a primary care setting.

Methods

The study was a retrospective database study using the
Clinical Practice Research Database (CPRD), evaluating
a cohort of adult ADHD patients aged 20 years or older.
Patients had been registered for the 2 years before their
diagnosis of adult ADHD to ensure that patients could be
considered as incident adult ADHD cases, and the study
compared variables between the 2-year pre-diagnosis
period and the 2-year post-diagnosis period between
January 1, 2002 and July 31, 2011. The CPRD, which is
the English National Health Service (NHS) observational
data and interventional research service, is jointly funded
by the NHS, National Institute for Health Research, and the
Medicines and Healthcare products Regulatory Agency. As
of September 2013, there were 13.1 million patients with
acceptable (research quality) data, of which 5.4 million were
active (still registered with a contributing GP practice). In the
UK, all patients use a gateway primary care system, and all
patient diagnoses are available in their primary care record,
regardless of whether the GP is the primary caregiver.
The CPRD (formally General Practice Research Database
[GPRD]) primary care-derived population has been evalu-
ated as being representative of the general UK population.'’
Asadult ADHD is likely to be underdiagnosed in the UK, the
CPRD offered a large database (with more than six million
lives recorded) from which to capture those patients with a
formal ADHD diagnosis (made either by the GP or in second-
ary care) or who were treated with ADHD-indicated medi-
cations. Diagnoses are identified with Read codes (a coded
thesaurus of clinical terms used by the NHS) — applied per
visit to define the reason for the visit — the standard clini-
cal terminology system used in general practice in the UK.
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Ethical permission was granted by the CPRD Independent
Scientific Advisory Committee (#13_002R).

Study objectives

The study’s specific objectives were to do the following:

1. Identify an incident-diagnosed adult cohort of ADHD
patients (those free from any diagnosis or treatments
for ADHD for 2 years before the first visible diagnosis/
ADHD medication recorded in the database)

2. Follow the cohort for 2 years after the first observable
diagnosis

3. a) Observe and quantify prescribing of psychiatric
medications (any from the classes of antipsychotic [first,
second, and third generation] and antidepressant or anxi-
olytic medications [tricyclics, tricyclic related, mood sta-
bilizers, serotonin reuptake inhibitors, monamine oxidase
inhibitors, serotonin norepinephrine reuptake inhibitors,
and anxiolytics outside these groups, eg, buspirone,
meprobamate]) and hypnotics (benzodiazepines, other
hypnotics, eg, zopiclone, zolpidem, and zaleplon plus
promethazine) plus ADHD medications
b) Assess the use of psychiatric diagnoses in adult patients
with ADHD who were treated or untreated. Psychiatric
diagnoses were any Read codes for anxiety disorders,
mood disorders, depressive disorders, alcohol or drug
addiction, and psychoses

4. Observe and quantify health care contacts (GP visits,
referrals to secondary care, reported attendance at the
hospital accident and emergency department) before and
after the first ADHD diagnosis

5. Compare rates of the above between the two time
periods

Medications indicated for ADHD (at that time for
children only) were the following:

e Those that contain the active ingredient methylphenidate:
Concerta XL, Equasym, Equasym XL, Medikinet,
Medikinet XL, and Ritalin. Methylphenidate is also
available as a generic (ie, called methylphenidate).

e Those that contain the active ingredient dexamfetamine.

e Those that contain the active ingredient atomoxetine.
Strattera is the only one available at present.

Study criteria

Inclusion criteria

i) All adult patients (=18 years) with a clinical diagnostic
code for ADHD and/or medications used to treat ADHD
between January 1, 2002 and July 31, 2011 were included
in the study. Patients had to be =18 years in the pre-index

2-year period, so the youngest a patient could be at the
index date was aged 20 years.

It was considered to be medically acceptable to
include those patients without a formal diagnosis of
ADHD who were treated with the listed medications
because those medications are almost always specific
to ADHD. Narcolepsy is the only other condition for
which these drugs are prescribed,'® and these patients are
excluded (see “Exclusion criteria”). Any other use would
be off-label, which is impossible to identify.

ii) The patients must have had at least one observation in
each year of the 2 years before index date (ie, they must
have had at least one GP visit or medication of any type
at any time in both the 1 year before index date and
between the 1 year and 2 years before index date). This
was required to ensure that the patient was on the GP list
and active and had not migrated or died.

iii) The individual must have had at least one GP visit or
medication of any type in the 12 months after the index
date. This was to again ensure that patients had not
migrated or died.

Exclusion criteria

i) To ensure that patients were newly diagnosed with
ADHD during the 2-year pre-diagnosis period, no diag-
nostic medical/Read code for ADHD/attention deficit
disorder could be present or medication indicated for
ADHD.

ii) Patients with a medical/Read code for narcolepsy at any
time were excluded.

iii) Patients with <12-month follow-up after the index date
were also excluded because patients must have had
adequate time to see the GP and obtain medications and
potential referrals.

It should be noted that it was possible that patients may
have been diagnosed and treated for ADHD in childhood and
then treatment stopped. A new diagnosis could then have been
given in adulthood. However, after 2 years without a consult,
treatment, referral, or diagnosis for ADHD, the assumption
was made that the patient could be treated as newly incident
for the purposes of the analyses.

Study follow-up

Patient follow-up for prescription and event evaluations
continued until the end of the 24-month post-index observa-
tion period. Patients who did not have a complete 12-month
record in the database after the diagnosis (due to death or
migration) were not included in analyses. Patients who died

Pragmatic and Observational Research 2015:6

submit your manuscript 3

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Bushe et al

Dove

or migrated between the 12-month and 24-month post-index
date were censored at that point.

Study analyses
The analyses were performed using SAS version 9.2
software and constituted both population frequencies and
proportions for the endpoints outlined, with appropriate
binomial tests applied and within-person rate comparisons
(incidence rate ratios) done for the 2-year periods before and
after the first diagnosis of ADHD (defined as the index date).
These comparisons were divided into six monthly epochs
(time periods of 24—18 months pre-index, 18—12 months
pre-index, 12—6 months pre-index, 6 months to index date,
and then similar post-index periods). Patients whose data
were missing for a particular epoch (eg, prescribing data)
but had data in a later epoch were excluded for that specific
epoch. Data are presented in each table as patient numbers
and proportions of the total patients present in each epoch.
An adjusted negative binomial model" was developed for
health care contact rates (GP visits for any cause plus any sec-
ondary care referral to psychiatry or neurology). The model was
adjusted for age and sex, prescribing of ADHD medications per
patient per epoch, plus the year of each patient’s index date.
Part of the analyses was to evaluate i) attendance at the
hospital accident and emergency department using notes
from the GP records and ii) patient attendance with the GP
for mental health states frequently associated with ADHD,
such as anxiety and depression. For these two analyses, rates
were compared for the pre- and post-index periods as a whole
and were not evaluated by epoch. To define the mental health
states, specific Read codes were identified by examining the
100 most frequently applied diagnostic codes used for visits
to the GP by the cohort of patients. It was found that very few
specific DSM-IV recognized terms’ had been coded for these

visits, so commonly applied codes were identified, which
tended to use less-specific terminology. The following were
selected, which related to any of the psychiatric illnesses:
a) seen in psychiatry clinic, b) mental health review, c) seen
by a psychiatrist, d) low mood, e) chest pain (often presenting
in patients with anxiety codes), f) anxiety states, g) stress
at home, and h) anxiousness — symptom. These were com-
bined together into one group “key conditions”. The rate of
attendance for key conditions was then compared to pre- and
post-index date (see Supplmentary material).

Results

A total of 1,695 individuals were initially identified who had
either an ADHD diagnosis or treatment for ADHD. Figure 1
describes the selection process, with 663 patients fulfilling
all of the criteria and forming the main cohort.

The patient population (N=663) contained 601 patients
with a diagnostic code for ADHD (with or without medica-
tions) and 62 patients who did not have a diagnostic code
for the condition but were treated with ADHD medications
(Table 1). Of the total 663 patients in the cohort, only 359
(54.1%) were treated for the condition with medication. Of
those with formal diagnosis, only 49.4% were treated. The
majority (n=436; 65.8%) of patients were men, and median
age was 31 years.

Of the total cohort (N=663), 227 (34.2%) initiated treat-
ment in the first 6 months post-diagnosis on methylphenidates
(Table 2). Fourteen percent initiated treatment on atomox-
etine, and this had reduced by half after 2 years, whereas the
proportion receiving methylphenidate remained relatively
consistent. Dexamphetamine accounted for <2% of treated
patients at any time post-diagnosis. The prescribing of ADHD
medications over time was similar for patients with and with-
out a diagnosis of an additional psychiatric condition.

The raw data contain
1,695 individuals.

L 2

938 individuals had an index date during the observation
period at which they were at least 20 years old and had no
ADHD medications in the 2 years prior to index date.

P—

\

860 individuals had at least
one GP visit or medication
prescribed in the 1 year
prior to index date.

690 individuals had at least
one GP visit or medication
prescribed between 1 and
2 years prior to index date.

938 individuals had at least
one GP visit or medication
prescribed in the 1 year post
index date.

\

e

I 663 individuals fulfilled all of these criteria. |

Figure | Patient population.

Abbreviations: ADHD, attention deficit hyperactivity disorder; GP, general practitioner.
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Table | Description of the patient population

Patient Included Included All
characteristics patients with  patients analysis
Dx code with meds patients
(N=601) only (N=62) (N=663)
Age
Mean (SD) 33.5 (13.36) 34.0 (15.06) 33.6
(13.52)
Median (range) 31.0 (20-98) 28.0 (20-82)  31.0
(20-98)
Male, n (%) 389 (64.7) 47 (75.8) 436
(65.8)
Mean (SD) observation 1,183.6 1,198.0 1,184.9
time (days) (267.1) (255.5) (265.9)
Patients with at least 297 (49.4) 62 (100.0) 359
one ADHD medication (54.1)
prescription, n (%)
Methylphenidates?, 257 (86.5) 28 (45.2) 285
n (%) (79.4)
Dexamfetamine?, n (%) 21 (7.1) 0 (0.0 21 (5.8)
Atomoxetine?, n (%) 77 (25.9) 46 (74.2) 123
(34.3)

Note: *Patients could have more than one type of ADHD medication prescribed
during observation and may contribute to more than one group over time.
Abbreviations: ADHD, attention deficient hyperactivity disorder; Dx, diagnosis;
meds, medications; SD, standard deviation.

All patients were stratified according to whether they were
prescribed ADHD medications or not, and the use of psychi-
atric medications was explored in these two groups per epoch
(Table 3 and Figure 2). The prescribing of antipsychotics,
hypnotics, antidepressants, and anxiolytics increased over time
in both groups (Table 3). At the end of the observation period,
16.2% of patients were being prescribed antipsychotics, 17.3%
hypnotics, and 34.8% antidepressants or anxiolytics. Recorded

diagnosis of psychiatric conditions tended to increase over
time; however, a number of patients appear to have been pre-
scribed antipsychotic or antidepressant medications without
an observable diagnosis in their records.

Health care contact rates increased significantly post-
diagnosis, with an incidence rate ratio of 1.33 (95% con-
fidence interval: 1.24, 1.43), or a 33% increase (Table 4).
When subgroups of psychiatric drug users were tested in
the model, all showed a significant increase in attendance
post-diagnosis, with antipsychotic users having the greatest
increase (39.3%) of the subgroups but not significantly more
than hypnotic or antidepressant users.

Table 5 and Figure 3 illustrate secondary care refer-
rals and show the proportions referred before and after the
index date. In total, 241 (36.3%) patients were referred one
or more times to the psychiatric clinic at anytime during
observation, with the remaining population (63.7%) never
having a referral. Most of the referrals (62.7%) were before
diagnosis, with 37.3% of referrals after diagnosis, indicating
that the majority of patients had no referral into outpatient
psychiatry at this time despite being given a diagnosis of
ADHD or taking ADHD medication.

Large numbers of patients in the cohort (53.2% of
663 patients after ADHD diagnosis) attended the GP
with visits coded in relation to key psychiatric terms or
were recorded as having attended the psychiatric clinic
(29.7%). More patients attended psychiatric clinics post-
diagnosis (29.7%) than pre-diagnosis (17.8%) (P<<0.0001)
(Table 6). The hospital accident and emergency department
had rates of attendance for all disorders, which increased

Table 2 Patients with ADHD medications by type, per 6-month epoch, stratified by any other psychiatric diagnoses

Patients with 24 months Index to 6 months 6-12 months 12-18 months 18-24 months
ADHD medication pre-index post-index post-index post-index post-index
(N=663) (N=663) (N=585) (N=533) (N=468)
All patients
Methylphenidates, n (%) 0 (0.0) 227 (34.2) 184 (31.5) 164 (30.8) 142 (30.3)
Dexamfetamine, n (%) 0 (0.0) 8(1.2) 10 (1.7) 10 (1.9) 9 (1.9)
Atomoxetine, n (%) 0 (0.0 93 (14.0) 53 (9.1) 45 (8.4) 34 (7.3)
Patients without any psychiatric Dx at any time
N 415 415 359 328 284
Methylphenidates, n (%) 0 (0.0) 141 (34.0) 112 (31.2) 99 (30.2) 80 (28.2)
Dexamfetamine, n (%) 0 (0.0) 6 (1.4) 4 (1.1) 4(1.2) 4 (1.4)
Atomoxetine, n (%) 0 (0.0) 54 (13.0) 34 (9.5) 28 (8.5) 23 (8.1)
Patients with any one of the psychiatric Dxs
N 248 248 226 205 184
Methylphenidates, n (%) 0 (0.0) 86 (34.7) 72 (31.9) 65 (31.7) 62 (33.7)
Dexamfetamine, n (%) 0 (0.0) 2 (0.8) 6 (2.7) 6 (2.9) 5(2.7)
Atomoxetine, n (%) 0 (0.0) 39 (15.7) 19 (8.4) 17 (8.3) Il (6.0)

Notes: Patients may contribute to more than one cell. The percentages given represent the number of individuals who had each specific medication out of the total number

of patients within the epoch.

Abbreviations: ADHD, attention deficit hyperactivity disorder; Dx, diagnosis; Dxs, diagnoses.
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Patients taking ADHD Meds (post-index)

Patients not taking ADHD Meds (post-index)

Percentage of individuals
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Figure 2 Longitudinal psychiatric medication use in the total population per epoch, stratified by patients prescribed ADHD medications and those who are not.
Abbreviations: ADHD, attention deficit hyperactivity disorder; Meds, medications; mths, months; Psych, psychiatric.

significantly after the diagnosis of ADHD from 15.4% to
19.2% (P=0.01).

Discussion

Our study in primary care using the CPRD finds that despite
diagnoses of adult ADHD being recorded, only 54% of
patients were receiving ADHD medications and that 63.7%
of patients did not have any referral into secondary care, even
though health care contact rates had increased by 39% after
ADHD diagnosis. In contrast, there was relatively high use of
non-ADHD medication. At the end of the observation period,
16.2% of patients were on antipsychotics, 17.3% hypnotics,
and 34.8% antidepressants or anxiolytics.

This study covers a time period when the initiation of
treatment for ADHD in adults was not a licensed indication
in the UK for any medication and a period when only a few
guidelines or recommendations were available regarding how
to treat adult ADHD. During this study period, despite a rela-
tive lack of published information available in primary care,
our data indicate that ADHD diagnoses were being made
in primary care in adults, in agreement with other studies.”
The diagnosis codes for ADHD are specific in our study and
could not be misconstrued for any other condition, neither by
the GP nor during analysis. The primary care data reported
over 2003-2008 from The Health Improvement Network
UK database (THIN) also report that despite an increase in

Table 4 Health contact (GP all-cause or secondary care referral for ADHD)-adjusted negative binomial rate model

Health contact rates® Rate Rate IRR post-versus 95% CI 95% ClI P-value
pre-index post-index pre-index lower upper

Unadjusted rate 13.01 18.12 1.39 1.32 1.47 <0.0001

Adjusted rate 12.65 16.86 1.33 1.24 1.43 <0.0001

Antipsychotic users subgroup 15.15 21.10 1.39 1.23 1.57 <0.0001

Hypnotic users subgroup 15.29 20.89 1.37 1.22 1.53 <0.0001

Antidepressant or anxiolytic users subgroup 14.82 18.53 1.25 I.15 1.36 <0.0001

Notes: The model was adjusted for age and sex, prescribing of ADHD medications per patient per epoch, and the year of each patient’s index date. *Events per person-years

of observation.

Abbreviations: ADHD, attention deficit hyperactivity disorder; Cl, confidence interval; GP, general practitioner; IRR, incidence rate ratio.
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Table 5 Neurology or psychiatry referrals

Referrals 24-18 months 18-12 months 12-6 months 6 months Index to 6-12 months 12-18 months 18-24 months
pre-index, pre-index, pre-index, to index, 6 months post-index, post-index, post-index,
N=560 N=584 N=562 N=635 post-index, N=585 N=533 N=468

N=663

Routine 4(0.7) 4(0.7) 7(1.2) 9 (1.4) 2(0.3) 1 (0.2) 1 (0.2) 0 (0.0)

neurology, n (%)

Routine 22 (3.9) 28 (4.8) 53 (9.4) 92 (14.5) 67 (10.1) 25 (4.3) 22 (4.1) 16 (3.4)

psychiatry, n (%)

Urgent 0 (0.0 1 (0.2) 0 (0.0) 0 (0.0) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0)

neurology, n (%)

Urgent 2 (0.4) 2 (0.3) 3(0.5) 5(0.8) 3(0.5) 0 (0.0) 0 (0.0) 0 (0.0)

psychiatry, n (%)

the numbers of adults being treated for ADHD, the numbers
are small in comparison to child cohorts.?’ Further data
were reported from CPRD during 1998-2010 showing that
although there was an increased rate of adult ADHD from
6.9/100,000 in 1998 to 9.9/100,000 in 2009, these rates of
diagnosis remain minimal in comparison to the prevalence
rates reported worldwide of around 3.4%.%?! In addition, the
mean total health care costs were four times higher in the
ADHD cohort than in those without ADHD.?!

Our study found that only 36.3% of patients were referred
to secondary care at any time during the observation period,
and approximately two thirds of referrals were before the
diagnosis of ADHD. These figures must be regarded as

estimates because there are a number of limitations when
analyzing a database of this kind. For example, because we
were unable to scan free text within the database and refer-
rals could have been made using free text letters, the number
of referrals may have been underestimated. The data show
that 29.7% of patients diagnosed with ADHD were seen in
a general practice psychiatric clinic post-diagnosis but that
up to 53.2% actually had a marker for a potential psychiatric
intervention when including endpoints such as “mental health
review” and hospital accident and emergency department
visits. These data may also be confounded by the relative
lack of service provision for adult ADHD in many regions
of the UK at this time, leading to a pragmatic inability to
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T
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T
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Figure 3 Proportion of the ADHD population referred to secondary care.
Abbreviations: ADHD, attention deficit hyperactivity disorder; mths, months.
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Table 6 Attendance for mental health issues and hospital
“accident and emergency” attendance

Comorbidity Frequency, n (%) P-value
conditions Pre-index Post-index
(N=663) (N=663)

Key conditions 275 (41.5) 353 (53.2) <0.0001
Seen in psychiatry clinic 118 (17.8) 197 (29.7) <0.0001
Mental health review 56 (8.4) 80 (12.1) 0.0018
Seen by psychiatrist 46 (6.9) 65 (9.8) 0.0070
Low mood 40 (6.0) 37 (5.6) 0.6983
Chest pain 28 (4.2) 33 (5.0) 0.3806
Anxiety states 42 (6.3) 28 (4.2) 0.0243
Stress at home 27 (4.1) 29 (4.4) 0.7474
Anxiousness — symptom 31 (47) 32 (4.8) 0.9048
Seen in hospital 102 (15.4) 127 (19.2) 0.0101

accident and emergency

refer to secondary care. Nevertheless, it must be of concern
that many patients diagnosed with ADHD by GPs may not
have received any secondary care confirmation of diagnosis
or specialist treatment for managing medications. Guidance
requires that if a GP diagnoses or suspects ADHD, the
patient should be referred to secondary care. Although it
cannot be excluded that ADHD medications are being pre-
scribed to treat another condition aside from ADHD, this is
clinically unlikely because of the medication types, classes,
and clinical actions and would potentially be of concern.
Despite 663 patients in our cohort having ADHD (either
with a formal recorded diagnosis or by receiving ADHD
medication), only 54.1% of these patients were treated with
ADHD medication.

Our study covers the period from January 2002 to July
2011. Until publication of the first British Association of
Psychopharmacology guidelines in 2006'® and the NICE
guidelines (2008 — CG72),° there was little specific manage-
ment advice for adult ADHD in the UK. In 2008, NICE gave
a clear recommendation that, for most patients, pharmaco-
logical treatments should be the initial treatment of choice.
However, some patients may prefer cognitive behavioral
psychotherapy and other psychosocial interventions. Thus,
we cannot be sure that such non-pharmacological treatments
were not utilized instead of medication; however, it can
be assumed that such treatments are not widely available.
The absence of this information is a further limitation of
our study. However, the prescribing scenario is accurate,
and the lack of pharmacological intervention may have
been influenced by both a lack of adult licenses for these
medications and that all medications, except atomoxetine,
are controlled substances, hence making primary care pre-
scribing complex.

Our data support the findings of Fayyad et al,> who found
that pharmacological treatment is limited in adult ADHD, and
of Kooij et al,! who view that adult ADHD is currently poorly
served within European populations. GPs could be concerned
about the efficacy of treatments in adults, but various studies
have shown that all of the available treatments are highly effi-
cacious if used at appropriate doses.?>>> Concerns about the
risks of serious cardiovascular events arising from exposure to
these drugs could reduce prescribing, but there is no current
systematic evidence to support any increased risk.?

Patients would appear to be showing the expected high
rates of psychiatric comorbidity consistent with previous
studies,>'*!" but this was mainly identified by using prescrib-
ing information because the diagnostic codes for these condi-
tions were rarely observable in the data. A simple explanation
could be that diagnoses were made historically outside the
observation period. Sixteen percent of patients were treated
with antipsychotics 2 years post-diagnosis. However, a num-
ber of these patients had no diagnostic code in their record
at any time neither for any type of psychosis or bipolar dis-
order nor for symptoms recognizable as such. This indicates
that GPs could be relying on these medications to treat the
ADHD or to manage the symptoms of ADHD that have
been mistaken as resulting from an alternative or comorbid
psychiatric condition. This is of concern because antipsychot-
ics have no effect in such patients unless comorbid bipolar
disease or psychosis is present'® and because adverse effects,
such as akathisia, may potentially worsen ADHD symptoms.
These drugs require high levels of monitoring and have
side effects such as weight gain (with subsequent obesity)
and hyperprolactinemia.””-*® Antidepressants, specifically
imipramine and bupropion, are not licensed and only recom-
mended as second-line treatment for ADHD unless comorbid
anxiety and depression are present.'®

GP and secondary care contacts combined increased by
39.2% post-diagnosis. The increase in GP contacts post-
diagnosis is likely to be accounted for by the need to evalu-
ate not only treatment but also medication monitoring. The
licenses for all ADHD medications are similar and mandate
the need for baseline and 6-month cardiovascular monitoring.
The majority will be undertaken in primary care. Monitoring
of other drugs, such as antipsychotics, may also contribute
to attendance.

Attendance at the accident and emergency department
increased significantly post-diagnosis, although it is not clear
why this should occur. There have been previous findings that
untreated ADHD patients suffer accidents and have higher
societal burden generally than those without the condition.'

Pragmatic and Observational Research 2015:6

submit your manuscript 9

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Bushe et al

Dove

Longer term data will be needed to ascertain whether
patient burden reduces beyond 2 years post-diagnosis. In
larger databases of ADHD cohorts followed for 4 years,
ADHD medication treatments have been shown to reduce
rates of crime and rates of serious traffic accidents.”

Furthermore, there is a wide variety of medical, societal,
and other burdens that have the potential for significant
improvement. The relatively low rates of ADHD medica-
tion prescribing and concomitant usage of other medica-
tions are unlikely to be beneficial in the longer term for
patients in whom ADHD symptoms are the main reason for
impairment. Increasing awareness of ADHD in adults and
availability of effective treatments may lead to improved
outcomes over subsequent years, and this may be reflected
in future studies.

Limitations
There are significant limitations to using a database such
as this, not the least of which is the reliance on appropriate
visit coding applied by the GP. While we have endeavored
to control for use of stimulants by patients without ADHD
by excluding those with narcolepsy, we cannot control for
off-label use of drugs related to weight loss, for example.
However, we do not believe that such usage is widespread
and would have unduly biased the results. Additionally, we
cannot evaluate whether prescribing anomalies are due to
primary or secondary care instruction. It is also difficult to
ascertain whether missing psychiatric diagnoses (despite
medication) are due to codes being entered earlier in the
database and outside of the observation period. However,
over a 4-year period, appropriate diagnostic codes should
be used at least once in patients attending for various mental
health issues. Dates of diagnosis in such a database are also
open to some error in that dates of communications from
secondary care may be inadvertently entered as the dates of
diagnosis. Data on referral rates and their timings, thus, do
appear potentially restricted by limitations of the data-coding
system and probable use of free text. However, more than half
of patients with ADHD remained without apparent secondary
care attendance, and further research is required to determine
whether this is true or an anomaly of the data. If it is the real
situation, further education in primary care is required for
this poorly understood disease that may include use of simple
screening tools, such as the Adult ADHD Self-Report Scale
screener (a six-question tool).*

This study did not evaluate patients diagnosed in adult-
hood if they did not fit the study criteria of a 2-year free
period prior to first observable diagnosis. Nor did the study

include patients who transition from childhood to adulthood
ADHD. Whether these patients also exhibit the same treat-
ment regimens as this study cohort is not clear, but further
research is clearly required to better understand adult ADHD
patients. The study also did not undertake individual treat-
ment regimen evaluations to identify switchers or one-time
users, which could explain some of the additional prescribing
undertaken by GPs, if patients were intolerant or noncompli-
ant with ADHD-indicated medications. However, if this was
the case, then it would be imperative to refer such patients to
secondary care to better control disease management.

Conclusion

This study has highlighted areas of concern in the care of
patients with adult ADHD in primary care settings in the
UK over essentially the previous decade, most notably lack
of specific ADHD-related prescribing and potential usage of
non-ADHD medications. Implementation of further ADHD
education both on illness factors and management may
help address our findings and potentially improve patient
outcomes.
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Supplementary materials
Read Codes used to define ADHD, and other psychiatric

diagnoses and key conditions. general headings.

ADHD codes

Psychiatric disorder groups
Because of the large code files, we have grouped these under

Anxiety disorders

Mood disorders

Depressive disorders

Med code Read code Read term

99831 9018.00 ADHD monitoring invitation first letter

103937 90IA.00 ADHD monitoring invitation third letter

9715 E2E0100 Attention deficit with hyperactivity

6519 Eu9001 | [X]Attention deficit hyperactivity disorder

101067 6A61.00 Attention deficit hyperactivity disorder
annual review

6512 Eu90000 [X]Disturbance of activity and attention

6512 Eu900008 [X]Disturbance of activity and attention

28543 ZS91.00 Attention deficit disorder

24753 ZS91.12 [X]Attention deficit disorder

24808 ZS91.11 ADD - Attention deficit disorder

28543 ZS91.00 Attention deficit disorder

Note: ADD was a diagnostic term previously used, which is now more
frequently called ADHD.

Drug/Alc dependence

Acute stress disorder

Agoraphobia

Anxiety disorder

Generalized anxiety disorder

Panic disorder

Phobic disorder(s)

Social anxiety disorder

Social phobia

Bi-polar (I, Il, etc)

Borderline personality disorder
Personality disorder

Hypomanic episode

Impulse control disorder

Manic episode

Adjustment disorder (situational depression)
Depressive disorder

Dysthymia

Major depressive disorder/depression
Major depressive episode

Depression

Recurrent brief depression

Seasonal affective disorder
Opioid/drug dependence or addiction
Alcohol dependence (alcoholic)
Cannabis dependence

Benzo addiction

Benzo misuse
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