
• Clustering of H/I and IA symptoms is generally consistent with the 
current conceptualisation of ADHD. 

• Differences in unique symptoms identified as most central in each 
network add further evidence that symptoms may vary in terms of 
clinical relevance for males and females. This may impact the 
identification, diagnosis, and treatment of ADHD between genders. 

• These differing networks may also be important for identifying unique 
treatment targets for males and females. 

• Further exploration into how symptoms central in the network, or 
symptom clusters with strong correlations, may impact treatment 
response, could help guide clinical decision making.

Gender Differences in Adult ADHD Symptoms:  Network Analysis of 
Real-World Data 

Adult patients (>18 years) with a diagnosis of ADHD (ICD9/10: 314.00, 
314.01, F90.0, F90.1, F90.2, F90.8 and F90.9) and who had symptom 
data recorded as part of a clinical assessment by a mental health 
care professional, within the first six months of a diagnosis were 
included in the study.

Symptoms were defined according to the 18 symptoms outlined in the 
DSM-5 and were entered as binary variables indicated by their 
presence or absence within individual patients. 

Networks for males and females* were constructed separately, with 
each symptom reflecting a unique node within a network. 

Analysis was conducted using R version 4.1.3 , Bootstrap package 1.5 
and Isingfit package v0.3.1. The network of symptoms was estimated 
using the Enhanced Least Absolute Shrinkage and Selection Operator 
(eLASSO) procedure and then visualized. 

In addition to the network graphs, the centrality measure of strength-
how strong a node is directly connected to another9 -was analysed to 
further understand the relationships between symptoms. This measure 
is deemed more stable and relevant for psychological networks, than 
other centrality measures10. 

ADHD symptoms are classified by the Diagnostic & Statistical Manual 
(DSM) as inattentive (IA) or hyperactive & impulsive (H/I)1. A diagnosis 
of ADHD is made when these symptoms are persistent since childhood, 
pervasive across life domains and cause significant dysfunction and 
distress. There is however significant heterogeneity in the clinical 
presentation, across development and between genders2,3, which may 
be influenced by a variety of factors4.

Network analysis is a technique used to analyse the structure of 
systems. It can be applied in psychiatric research to visualise the 
complex relationships between symptoms of mental disorders5,6.  It 
therefore can help to describe psychopathology, and explore issues 
related to the structure of psychological problems, their onset and 
maintenance5.

Previous studies have compared symptom networks in children with and 
without a diagnosis of ADHD (n = 146 with diagnosis of ADHD, n = 206 
controls) and found they were clustered into inattentive and 
hyperactive/impulsive domains7. Martel et al.8 used the 18 DSM ADHD 
symptoms in a network analysis and demonstrated that core symptom 
clusters may become more differentiated over the course of 
development (n = 1,420; age range: 3 – 36 years).

To our knowledge, no published studies have examined the clinical 
phenomenology of adult patients with ADHD from real-world clinical 
settings, using Electronic Health Record (EHR) data. 

EHR data has advantages in that it captures real-world symptom 
presentation in large and representative cohorts. 

To explore and compare ADHD symptom networks in adult males and 
females, using network analysis applied to real world symptom data.
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Data from 2,398 patients, mean age 32yrs  (SD=11), with a diagnosis 
of ADHD were analyzed.  53% were female and the majority were 
white (68%). A large proportion reported race unknown (21%).

For both males and females, two general clusters emerged which 
consisted of H/I symptoms or I/A symptoms (Figure 3 & 4).  In both 
adult males and females, hyperactive/impulsive symptoms formed a 
relatively tight network, whereas inattentive symptoms were less 
central. 

In terms of strength, the top three unique symptoms for males and 
females both included two symptoms from the H/I cluster and one 
from the IA cluster. The symptoms with the highest measure of 
strength in the network were different between males 
(excessive/inappropriate movement, being “on the go” and failure of 
close attention) and females (symptoms of difficulty remaining 
seated, frequently interrupting and being easily distracted).

De-identified EHR dataset from 25 US mental healthcare systems 
(WCG Institutional Review Board Ref: WCG-IRB 1-1470336-1) was 
used (Figure 1). The data were analysed in NeuroBlu, a secure 
Trusted Research Environment (TRE) that enables data assembly and 
analysis using an R/Python code engine.
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Footnotes
* The MindLinc EHR reporting system, which Neuroblu pulls from,  provides limited reporting options for the term 
“Gender” and is subject to the interpretation of the reporting clinician. 
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Symptom 
Key Description

Centrality Measure: Strength

Male Female
Hyperactive & Impulsive Symptoms

quiet Often has difficulty playing or engaging in leisure 
activities quietly

0.52 0.88

turn Often has difficulty awaiting turn 0.97 0.8

runs Often runs about or climbs excessively in situations in 
which it is inappropriate

1.89 0.96

motor Is often "on the go" or often acts as if "driven by a 
motor"

1.47 0.02

blurt Often blurts out answers before questions have been 
completed

-0.04 0.09

interrupt Often interrupts or intrudes on others 1.27 1.62

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

0.79 1.89

talks Often talks excessively -0.22 0.59
fidget Often fidgets with hands or feet or squirms in seat -0.04 0.12

Inattention Symptoms
org Often has difficulty organizing tasks and activities -0.59 -0.62

forget Is often forgetful in daily activities -0.54 -0.44

closeatt
Often fails to give close attention to details or makes 

careless mistakes in schoolwork, work, or other 
activities

-1.69 -1.10

loses Often loses things necessary for tasks or activities 0.56 0.55

susatt Often has difficulty sustaining attention in tasks or 
play activities

-0.86 -0.78

instruct
Often does not follow through on instructions and 
fails to finish schoolwork, chores, or duties in the 

workplace

-1.11 -0.91

avoid Often avoids, dislikes, or is reluctant to engage in 
tasks that require sustained mental effort

-0.51 -1.21

listen Often does not seem to listen when spoken to 
directly

-0.98 -1.08

distract Is often easily distracted by extraneous stimuli -0.89 -1.38

Table 1: Centrality measures for ADHD symptoms, broken down according to DSM classification of symptoms of 
inattention, hyperactivity & impulsivity. Orange= Hyperactivity & Impulsivity (H/I), Green= Inattention (I/A)

RESULTS

Figure 3: Adult male ADHD symptom network. Circles represent nodes (symptom items) and lines represent edges 
(relationships). Each edge denotes the correlation between two symptoms, with thickness representing the magnitude of 
correlation, when controlling for all other symptoms in the network. 

Figure 4: Adult female ADHD symptom network. Circles represent nodes (symptom items), and lines represent edges 
(relationships). Each edge denotes the correlation between two symptoms, with thickness representing the magnitude of 
correlation, when controlling for all other symptoms in the network. 


