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Input data and methodological summary for attention-deficit/hyperactivity disorder

Case definition

Attention-deficit/hyperactivity disorder (ADHD) is an externalising disorder characterised by persistent
inattention and/or hyperactivity-impulsivity. As per criteria set by the Diagnostic and Statistical Manual of
Mental Disorders Fourth Edition, Text Revision (DSM-IV-TR),* diagnosis requires six or more symptoms of
inattention or hyperactivity-impulsivity to have persisted for at least six months in two or more settings
causing significant impairment to functioning, with at least some impairing symptoms being present prior
to 7 years of age (12 years of age in DSM-5).2 Recoghised symptoms include:

Inattention:

often fails to give close attention to details or makes careless mistakes in schoolwork, work, or
other activities

e often has difficulty sustaining attention in tasks or play activities

e often does not seem to listen when spoken to directly

e often does not follow through on instructions and fails to finish schoolwork, chores, or duties in
the workplace (not due to oppositional behaviour or failure to understand instructions)

e often has difficulty organising tasks and activities

e often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (such
as schoolwork or homework)

e often loses things necessary for tasks or activities (eg, toys, school assignments, pencils, books, or
tools)

e s often easily distracted by extraneous stimuli

e s often forgetful in daily activities

Hyperactivity:
e often fidgets with hands or feet or squirms in seat



e often leaves seat in classroom or in other situations in which remaining seated is expected

e often runs about or climbs excessively in situations in which it is inappropriate (in adolescents or
adults, may be limited to subjective feelings of restlessness)

e often has difficulty playing or engaging in leisure activities quietly

e is often “on the go” or often acts as if “driven by a motor”

e often talks excessively

Impulsivity:
e often blurts out answers before questions have been completed
e often has difficulty awaiting turn
e often interrupts or intrudes on others (eg, butts into conversations or games)

Included in the GBD study were cases meeting diagnostic criteria according to DSM? or the International
Classification of Diseases (ICD)? (called “hyperkinetic disorder” in ICD). These were identified by the
following codes: 314.0, 314.01 (DSM-IV-TR) and F90 (ICD-10). Different versions of DSM (DSM-IIl, DSM-III-
R, DSM-IV, DSM-IV-TR, DSM-5, and DSM-5-TR) and ICD (ICD-9, ICD-10, and ICD-11) were accepted.

Input data

The epidemiological systematic literature review for ADHD was conducted in three stages involving
electronic searches of the peer-reviewed literature (ie, via Psycinfo, Embase, and PubMed), the grey
literature, and expert consultation. For mental disorders, we update our GBD electronic database
searches on a rolling basis. An electronic search was not required for GBD 2021. The next update will be
conducted in the next round of GBD. The grey literature searches and expert consultation were conducted
for GBD 2021.

The GBD inclusion criteria stipulated that: 1) the publication year must be from 1980 onward; 2)
“caseness” must be based on clinical threshold as established by the DSM or ICD; 3) sufficient information
must be provided on study method and sample characteristics to assess the quality of the study; 4) study
sample must be representative of the general population (ie, inpatient or pharmacological treatment
samples, case studies, veterans, or refugee samples were excluded). No limitation was set on the language
of publication. Methods used in previous systematic reviews have been reported in greater detail
elsewhere.? Table 1 summarises data inputs by parameter for ADHD.

Table 1: Data Inputs for ADHD morbidity modelling by parameter

Parameter Countries with data | New sources | Total sources

Incidence 1 0 2
Prevalence 49 0 172
Remission 6 0 14
Other 2 0 3

Age-sex splitting
The extracted data underwent two types of age-sex splitting processes:

1. Where possible, estimates were further split by sex and age based on the available data. For
instance, if studies reported prevalence for broad age groups by sex (eg, prevalence in 15-65-
year-old males and females separately), and also by specific age groups but for both sexes



combined (eg, prevalence in 15—-30-year-olds, then in 31-65-year-olds, for males and females
combined); age-specific estimates were split by sex using the reported sex-ratio and bounds of
uncertainty.

2. A meta-regression—Bayesian, regularised, trimmed (MR-BRT) analysis was used to split the
remaining both-sex estimates in the dataset. For each parameter, sex-specific estimates were
matched by location, age, and year. A MR-BRT network meta-analysis was then used to estimate
pooled sex ratios and bounds of uncertainty. These were then used to split the both-sex estimates
in the dataset. The male-to-female prevalence ratio was estimated as 2.38 (95% uncertainty
interval [Ul]: 1.24-3.51).

Bias corrections/crosswalks

No crosswalks were applied to the estimates for ADHD.

Modelling strategy
We have made no substantive changes in the modelling strategy from GBD 2019.

After the above data processes were applied, DisMod-MR 2.1 was used to model the epidemiological data
for ADHD. Adjustments to model priors or the dataset were made where appropriate. Where outliers
were identified in the data, we re-assessed the study’s methodology and quality before a decision was
made to exclude or include the data.

Data across all epidemiological parameters were initially included in the modelling process. We assumed
no incidence prior to 3 years of age or onward from 12 years of age. The minimum age of onset was set
in consultation with experts and based on current literature, while the upper age limit on incidence was
set in line with the latest DSM-5 criteria. Remission was set to zero prior to 12 years, in line with the
restriction on incidence. Excess mortality was set to zero given only three estimates were found for this
parameter and there was insufficient data to suggest an elevated risk of mortality in those with ADHD.

Severity splits and disability weight

The GBD disability weight survey assessments include lay descriptions of sequelae highlighting major
functional consequences and symptoms. The lay description and disability weight for ADHD is shown in
Table 2. A severity split for the proportion of time spent symptomatic versus asymptomatic was based on
data from the Great Smoky Mountains Study which assessed the levels of disability found in children and
adolescents with mental disorders.> Of those with ADHD, 48% reported disability, while 20% of individuals
with no diagnosis reported disability at the time of survey. Using these as estimates of the proportion of
time with disability in the “average case,” the proportion of disability in children without a diagnosis was
subtracted from the proportion with disability for ADHD, giving an adjusted proportion of 28%. Detailed
descriptions of this methodology have been published elsewhere.®

Table 2. Lay description for ADHD in GBD 2021 and the associated disability weight

Lay description Disability weight (95% Ul)
Is hyperactive and has difficulty concentrating, 0.045 (0.028-0.066)
remembering things, and completing tasks.




There were no significant changes in GBD 2021 results for ADHD compared to GBD 2019. While we
continue to improve on the data and methods used in GBD, some challenges need to be acknowledged.
Firstly, we still have a large number of locations with no high quality raw data available. Secondly, it is
difficult to quantify and remove all variations due to measurement error in our prevalence estimates.
While we have improved the methodology used to account for known sources of bias (eg, survey methods
or case definitions), we still have very few datapoints to inform such adjustments. Thirdly, there is a
paucity of research on the risk factors of mental disorders which can be used as predictive covariates in
our epidemiological models.
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