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Abstract
Background  Current research suggests that people with attention deficit hyperactivity disorder (ADHD) are at 
higher risk of physical and mental health disorders. This study aimed to explore these health risks in ADHD from the 
perspectives of multiple stakeholders.

Methods  This study forms part of the ‘Managing young people with ADHD in Primary care (MAP) study’. A survey 
developed by the study team was distributed to over 16 year olds with ADHD, their supporters, primary healthcare 
professionals and health commissioners across England, via social media and through patient/clinical networks 
(September—October 2022). This survey contained two questions on health risks. Question one asked about views 
on health risks in ADHD (free text). Question two asked about advice given (options list and free text). Descriptive 
statistics summarised responses to questions one and two, and qualitative analysis (reflexive thematic analysis) was 
used to explore free text responses from question one.

Results  782 participants responded to the MAP survey. Of these, 206 healthcare professionals, 157 people with 
ADHD and 88 supporters answered question one. The most mentioned perceived risks were substance misuse, sleep 
disorders, weight management and smoking. More people with ADHD reported disordered eating as a health risk 
(n = 32) than healthcare professionals (n = 5). Generated themes included perceived health risks, impact of living with 
ADHD, lack of adequate healthcare, and need for ADHD awareness. In respect to advice given (question two), based 
on responses from 258 professionals, 162 people with ADHD and 100 supporters, the most common advice discussed 
in consultation was mental health (n = 149, n = 50 and n = 17 respectively). High numbers of respondents reported not 
giving/receiving advice on wider health (n = 38, n = 88 and n = 61 respectively).

Conclusions  Findings demonstrate that respondents perceived a range of physical and mental health risks posed 
by ADHD. These related to difficulties with activities of daily living, as well as healthcare interactions and the impact 
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Background
Attention deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental condition characterised by core fea-
tures of hyperactivity, inattention, and impulsivity. Often 
diagnosed in childhood, approximately 65% of children 
diagnosed with ADHD will have persistence of symp-
toms into adulthood [1]. People with ADHD are thought 
to experience a range of poorer socio-economic, physi-
cal, and mental health outcomes in later life, with an esti-
mated average 15-year reduction in life expectancy from 
predictive modelling [2–4].

There is a growing literature surrounding the broader 
health of people with ADHD. Research demonstrates 
that people with ADHD are at greater risk of multiple 
potential health problems covering different systems 
and aetiologies including medication side effects (e.g. 
hypertension), alcohol/substance abuse, types 1 and 2 
diabetes, neurological disorders such as epilepsy and 
migraine, respiratory conditions (e.g. chronic obstructive 
pulmonary disease, asthma), sleep problems and weight 
management difficulties [5–19]. Beyond these physical 
health risks, the mental health impact of ADHD is well-
established, with higher rates of affective disorders and 
personality disorder than seen in the general population 
[20, 21].

These poorer health outcomes are likely to be influ-
enced by an interplay of genetic, environmental, behav-
ioural, psychological, structural, and service-related 
factors [22–28]. As suggested by DuRietz et al., genetic 
and sibling studies show that behavioural explanations 
are insufficient to explain the increased rates of non-com-
municable disorders in those with ADHD [11]. Behav-
ioural factors are likely to make a significant contribution 
to certain problems, for example, studies suggest people 
with ADHD are more likely to have dental caries [13, 
14]. The significant association of ADHD with executive 
function difficulties could theoretically make activities 
of daily living (ADLs) more challenging, which in turn 
may affect physical health indirectly (e.g. coping mecha-
nisms, self-care activities) and directly (e.g. difficulties 
with healthcare engagement, chronic disease manage-
ment) [26, 29–31]. There are also other important factors 
at play, for example the impact of chronic stress related 
to ADHD on long-term physical and mental health, both 
directly (e.g. neuroendocrine hypotheses) and indirectly 
(e.g. financial impacts of sickness) [28, 32–34].

Socioeconomic factors—a correlate of both broader 
health and ADHD—have also been implicated in the 
relationship between ADHD and physical health. Landes 
and London, in their study of the health of nearly 20,000 
adults in the United States (US) with ADHD, found that 
socioeconomic factors, whilst not completely explain-
ing the relationship between physical health and ADHD, 
were significantly implicated [22]. For young people and 
adults with ADHD, there are also further challenges. 
Firstly, people with ADHD are more likely to be lost in 
the transition between child and adult mental health 
services [25]. Without this continuity in care, messages 
around health and possible support within an ADHD 
context may not be provided. Secondly, adulthood pres-
ents the challenge of greater independence/less support 
(e.g. moving out of the family home, going to university, 
employment) and increased psychological demands (e.g. 
financial responsibilities, more demanding workload). 
This may lead to both maladaptive coping strategies and 
more conceptual priorities such as long-term health 
being neglected [27, 28, 35]. People with ADHD therefore 
experience poorer physical and mental health outcomes, 
compounding existing inequalities and leading to associ-
ated social and economic costs for the individual, fam-
ily, and society. Addressing this spectrum of increased 
risks is likely to require a broad approach, ranging from 
prevention and health promotion to more specific or tai-
lored interventions amongst people with ADHD.

There are some health interventions that have demon-
strated promise in relation to the wider health of people 
with ADHD. For example, psychotherapy and psychoed-
ucation in relation to physical health problems has been 
tried in groups of adults to improve knowledge about 
health and self-efficacy [36–41]. There have also been 
studies in the context of alcohol and substance misuse, 
showing response to stimulant medication when sub-
stance use disorder co-occurs with ADHD [42–44]. How-
ever, the evidence base is small and heterogenous, and 
therefore these findings have likely not permeated into 
clinical practice. This is reflected in UK National Institute 
for Clinical and Health Care Excellence (NICE) guidance 
on ADHD— which alludes to having broader discussions 
with patients about healthy lifestyles and alcohol/drugs, 
but which does not include information on specific risks 
or recommendations for tailored advice [33].

To design and implement prevention or intervention 
approaches to address general health risks associated 

of core features of ADHD (e.g. impulsivity, emotional dysregulation). These risks are not currently explicitly addressed 
in United Kingdom national guidance on ADHD. More work is needed to examine and address the broader health 
outcomes of people with ADHD.
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with ADHD, it is important to understand how key stake-
holders perceive these risks, in terms of their awareness, 
conceptualisation and experiences. These perspectives 
are likely to influence the effectiveness of any policies, 
services or interventions aimed at health professionals 
and people with ADHD. However, to the authors’ knowl-
edge there is no literature which specifically explores 
awareness of health risks in people with ADHD. Whilst 
a few studies have explored primary care profession-
als’ perceptions of ADHD in general, again none have 
focussed on awareness or perceptions of broader health 
risks [45, 46].

Primary care professionals have a particularly impor-
tant part to play in identifying and addressing health 
risks, as they provide holistic and accessible first line care 
for common and long-term conditions [46]. Addition-
ally, in England, they increasingly prescribe and moni-
tor ADHD medication under shared care arrangements, 
which involve aspects of physical health monitoring [25, 
46, 47]. This study therefore aimed to explore awareness 
and perceptions of health risks in ADHD from the per-
spectives of people with ADHD, supporters and primary 
healthcare professionals in England.

Methods
This study forms part of the National Institute for Health 
Research (NIHR)-funded Mapping ADHD services in 
Primary Care (MAP) Study [48–50]. The MAP study has 
three phases (surveys, qualitative interviews, and co-pro-
duction). This paper presents analyses of a sub-set of data 
from the phase one mapping survey, an online survey 
of people aged over 16 years old with ADHD, support-
ers of people with ADHD, primary healthcare profes-
sionals and health commissioners. The analyses focussed 
on responses to two health risk questions in the survey 
(see Supplementary Material S1) and included quan-
titative (aimed at summarising identified health risks) 
and qualitative approaches (to explore perspectives on 
risks). These health risk questions were not posed to 
health commissioners (n = 42), and therefore whilst they 
received the survey they are excluded from our analyses 
(see related publication [49]).

Participants
Survey participants providing data for these analyses fell 
into three categories: people (aged over 16s) with ADHD, 
supporters, and primary care professionals.

Inclusion criteria for the lived experience group were; 
aged over 16, lived experience of ADHD (with or with-
out diagnosis) and residing in England. Supporters had to 
be supporting someone with ADHD aged over 16 years 
old. Primary care professionals had to have a paid or vol-
untary role in primary care (clinical or non-clinical), and 
work or live in England.

Recruitment
The recruitment strategy is described in detail in the pro-
tocol paper for this study, and was based upon both pur-
posive and convenience sampling [48]. This is a purposive 
sample, in that geographic variation in the advertising of 
the survey was deliberately introduced, but follows con-
venience sampling in who went on to access the survey, 
given the efficiency of convenience sampling in gathering 
a large sample size in the timespan of this project. This 
sample was reached through advertising via social media 
(X (formerly known as Twitter), Instagram and Face-
book), national ADHD groups/platforms (e.g. ADHD 
Foundation, UK Adult ADHD Network), and promotion 
via local primary care networks, local health education 
administrator distribution lists (i.e. general practice (GP) 
training administrators) and regional academic networks 
(e.g. South West Clinical Research Network).

The survey was open for approximately six weeks, 
between October and November 2022. The minimum 
response target was 252 participants. This was based on 
a minimum of 6 responses for each of the 42 Integrated 
Care Systems (ICSs) in England [48].

To aid with full completion of surveys, participants 
were able to enter a prize draw for a £50 voucher on com-
pletion of the survey. This was stated at the start of the 
survey but not advertised alongside the survey, so as to 
reduce the risk of non-genuine participants.

Survey design
Data were collected via online surveys. These were cre-
ated by the study team, building on previous work 
and following the seven-step method for stakeholder 
informed service mapping [51, 52]. Although not a vali-
dated measure, these surveys were developed (i.e. con-
ceptualisation and creation of questions) and piloted with 
input from professionals and over 16s through the study’s 
research advisory groups, and were suitable to address 
our research questions. The surveys were tailored for 
each group (e.g. HP and LE) and included questions on a 
range of topics relating to management of ADHD in gen-
eral and within primary care specifically, including avail-
ability of support, prescribing, and awareness of health 
risks. The surveys were trialled with different stakeholder 
groups to ensure accessibility and face validity. The HP 
and LE surveys were constructed in Qualtrics [53].

This study explores responses to two questions in the 
HP and LE surveys, about health risks to participants 
(see Supplementary Material S1). The first question 
asked, “What do you consider to be the most important 
increased health risks linked with having ADHD?”. This 
question was entirely free text response. The second 
asked participants to select what health advice they have 
given or received, specifically asking about; sexual health, 
smoking, physical activity and healthy eating, long-term 
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physical/mental health problems, risky behaviour 
(including substance misuse), but also included a free text 
response option (other). This combination of questions 
was asked in order to encourage open responses from 
participants, but with the second question being more 
directive in understanding what advice may be given in 
healthcare consultations. Participants were also free to 
enter their own responses here. The exact questions can 
be found in supplementary materials (Supplementary 
Material S1), alongside the full survey (Supplementary 
Material S1).

Data analysis
Data were extracted from Qualtrics, collated and cleaned. 
Participants who did not meet the inclusion criteria, or 
who left the survey before identifying their role (i.e. per-
son with ADHD, supporter, primary care professional), 
were excluded from the final dataset. For these analyses, 
incomplete survey responses were not excluded, as long 
as respondents had answered the questions of interest.

The analyses used quantitative and qualitative 
approaches, as the questions elicited both shorter 
responses listing health problems or issues, and longer 
and richer free text responses.

Free text coding/Quantitative analysis
Responses were tabulated in Microsoft Excel, repeatedly 
read and coded for mentions of different health risks 
(e.g. weight management, smoking, addiction), using 
a binary response option (i.e. either 1 (mentioned) or 0 
(not mentioned)). Mentions of one health issue were only 
coded once for each respondent. Coding used an itera-
tive deductive approach, where initially a broad approach 
was taken to coding which was then reduced into smaller 
and more meaningful categories (e.g. mentions of differ-
ent risks around drugs and addiction were reduced into a 
broader category of substance misuse). These categories 
were discussed and refined within the study team (TND, 
JW, AP). Codes were summarised quantitatively, and fre-
quency reported by stakeholder group (e.g. person with 
ADHD/supporter or primary care professional).

For the second multiple choice question regarding 
advice given/received, free text responses were manually 
coded and incorporated into the frequency data from the 
multiple choice.

Qualitative analysis
All free text responses were screened to identify those 
which did not simply list health risks and included fur-
ther free text data. These data were used in the qualitative 
analysis. NVivo 1.7.1 was used to manage the qualita-
tive data [54]. Given the novelty of the field, an inductive 
approach was employed, using the approach to reflexive 
thematic analysis described by Braun and Clarke and 

adopting a critical realist framework [55–57]. After famil-
iarisation with the dataset, in part assisted through the 
processing of quantitative analysis as described above, 
data were initially coded line-by-line by JW (a medical 
physician) to create a coding frame. The frame was then 
iteratively reviewed and refined through application to 
the data and discussion with the team (with mixed back-
grounds, including both professional and lived ADHD 
experience) (JW, AP, TND, KB). Themes were then gen-
erated from the data, developed and reviewed, consider-
ing coherence and consistency. JW kept a regular log of 
analytical notes and questions throughout the analysis 
and reflecting on differences/connections between data, 
and on the impact of researchers on the analysis e.g. for 
those with clinical backgrounds, there was a need to 
maintain an open approach rather than minimising or 
dismissing comments by participants which might con-
tradict our ‘professional’ understanding.

Results
Quantitative analysis
In total, there were 782 responses to the MAP survey, 
including 42 responses from commissioners who did not 
answer questions about health risks and are not included 
in the following data (see related publication for details 
[49]). There were 740 responses from people with ADHD, 
supporters and healthcare professionals. Of these, 331 
(44.7%) were primary healthcare professionals, 238 
(32.2%) were people with ADHD, and 171 (23.1%) were 
supporters for people with ADHD. The largest group of 
respondents were general practitioners (n = 197), fol-
lowed by people with ADHD over the age of 26 (n = 177). 
In total, 522 respondents provided an answer to question 
one (health risks) and/or question two (health advice). 
For details of response numbers to the MAP survey and 
questions of interest, by stakeholder group, see Table 1.

Health risk identification
In relation to the question on health risk identification, 
responses were received from 206/331 (62.2%) healthcare 
professionals, 157/238 (66.0%) people with ADHD and 
88/171 (51.5%) supporters. The statistics provided below 
are based upon the entire sample eligible to answer the 
question (i.e. 740 participants, from 331 professionals, 
238 people with ADHD and 171 supporters).

The frequencies of the physical health risks mentioned 
are shown in Fig.  1. When responses were combined 
across stakeholder groups, substance misuse was the 
most mentioned topic, with 137/740 (18.5%) perceiving 
drug use as a physical health problem amongst people 
with ADHD. The other frequently mentioned risks were 
alcohol (55/740, 7.4%) and disordered eating (47/740, 
6.4%).
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Disordered eating was the second most mentioned 
problem amongst people with ADHD, whilst being 
amongst the least frequently mentioned topics for health-
care professionals and supporters of people with ADHD. 
The least frequently mentioned risks overall included 

smoking (16/740, 2.16%), physical activity (13/740, 
1.76%) and high-risk sexual activity (8/740, 1.08%).

Healthcare advice
The results are presented in Table 2. In respect to advice 
given/received, responses were received from 259/331 

Table 1  Table detailing stakeholder groups responding to the MAP study survey, and questions of interest for these analyses
Respondent type (broken down) Number of respon-

dents (across MAP 
surveys)

Respondents to ques-
tion 1 (Health Risks) 
(n = 451)

Respondents to ques-
tion 2 (Health Advice) 
(n = 520)

Responses 
to question 
1 and/or 2 
(n = 522)

Primary Care Professionals n = 331 n = 206 n = 258 n = 258
  General Practitioner 197 (59.5%) 160 (77.7%) 185 (71.7%) 185 (71.7%)
  Nurse 48 (14.5%) 21 (10.2%) 32 (12.4%) 32 (12.4%)
  Manager or administrator 32 (9.7%) 8 (3.9%) 18 (7.0%) 18 (7.0%)
  Other role in primary care 46 (13.9%) 17 (8.3%) 23 (8.9%) 23 (8.9%)
  Role not given 8 (2.4%) 0 0 0
People with ADHD n = 238 n = 157 n = 162 n = 163
  ADHD Age 16–25 57 (23.9%) 35 (22.2%) 36 (22.2%) 37 (22.7%)
  ADHD Age 26+ 177 (74.4%) 122 (77.7%) 126 (77.8%) 126 (77.3%)
  Did not answer 4 (1.7%) 0 0 0
ADHD Supporters n = 171 n = 88 n = 100 n = 101
  Supporter of person with ADHD Age 16–25 116 (67.8%) 73 (83.0%) 83 (83.8%) 84 (83.2%)
  Supporter of person with ADHD Age 26+ 33 (19.3%) 15 (17.0%) 16 (16.2%) 17 (16.8%)
  Role not given 22 (12.9%) 0 0 0
Commissioners* N = 42 NA NA NA
Total 782 451 520 522
*Note: commissioners were not asked questions 1 or 2, so commissioner data is not included in our analyses

Fig. 1  Bar chart demonstrating the frequency of mentions of each health risk, as a percentage of survey respondents from each stakeholder group (331 
healthcare professionals, 238 people with ADHD, 171 supporters)
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(78.2%) healthcare professionals, 162/238 (68.1%) people 
with ADHD and 100/171 (58.5%) supporters. Overall, 
healthcare professionals reported giving advice far more 
than those with lived experience of (people with ADHD 
and their supporters) reported receiving it. The most 
common topics which professionals reported advising 
on were mental health (n = 149/331, 45.0%) and smoking 
(n = 136/331, 41.1%). Just under a quarter of GPs reported 
advising on sexual health (n = 79/331, 23.4%).

By contrast, mental health and the management of 
long-term physical health problems were the areas most 
advised on from the supporter perspective. From the 
patient perspective, mental health was mentioned by 
21% of respondents (n = 50/238), with other items being 
reported by under 10%.

Furthermore, a large number of people with ADHD 
and their supporters reported not being provided with 
wider health advice (88/238 (37%) and 61/171 (35.7%) 
respectively). Conversely, 38 (11.5%) primary care pro-
fessionals reported that wider health advice was not pro-
vided by their service.

There were fewer free text responses to this ques-
tion, therefore these are summarised below, and these 
data were not analysed qualitatively. For people with 

lived experience of ADHD, responses relayed difficul-
ties in accessing services signposted to due to ADHD, 
misdiagnosed ADHD and help with the management of 
chronic health conditions. For healthcare professionals, 
responses alluded to exploring preventative care with 
all patients irrespective of ADHD, greater social advice 
(e.g. housing, finances) and point out that there are no 
ADHD-targeted health services.

Qualitative analysis
There were sufficiently rich extracts to analyse free text 
responses from 36 people with ADHD, 26 Healthcare 
professionals, and 21 supporters. This data therefore 
represents the perspectives of a smaller and self-selected 
(e.g. they filled in the open text response boxes) subset of 
the 740 HP and LE respondents to the MAP survey. The 
themes generated from free text responses are displayed 
in Fig.  2. These were: Perceived Health Risks, Impact of 
living with ADHD, Lack of Adequate Healthcare and 
Awareness of ADHD.

Perceived health risks
This theme relates to the health problems explic-
itly identified by people with ADHD, supporters, and 

Table 2  Table detailing health advice given. Percentages based upon denominators given in group column
Group Advice on 

mental 
health

Advice on risky 
behaviours (in-
cluding substance 
misuse)

Advice on 
chronic 
physical health 
conditions

Advice on physi-
cal activity and 
healthy eating

Advice on 
quitting 
smoking

Advice on 
sexual health 
(including 
screening)

Don’t 
Know

No 
advice 
pro-
vided

People with 
ADHD (n=238)

50
(21.0%)

8
(3.4%)

14
(5.9%)

19
(8.0%)

10
(4.2%)

14
(5.9%)

1
(0.4%)

88
(37.0%)

Supporters 
(n=171)

17
(9.9%)

7
(4.1%)

17
(9.9%)

12
(7.0%)

10
(5.9%)

8
(4.7%)

7
(4.1%)

61 
(35.7%)

Healthcare 
Professionals 
(n=331)

149
(45.0%)

107
(32.3%)

128
(38.7%)

127
(38.4%)

136
(41.1%)

79
(23.9%)

42
(12.7%)

38 
(11.4%)

Fig. 2  Graphical representation of the qualitative themes generated in the thematic analysis
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professionals. These fell into physical health risks, mental 
health risks and adverse experiences which have the pro-
pensity for harms to health (e.g. homelessness).

In respect to physical health, participants mentioned 
cardiovascular risks from prescribed medication, but also 
referenced high blood pressure and tachycardia related to 
anxiety and the impact of this on their health. One par-
ticipant perceived that a lack of support and understand-
ing had also had consequences for their health:

“I’ve recently had cancer which I believe came from 
binge eating and inflammation of my body from being 
misunderstood and supported with ADHD in females” 
(person with ADHD)

In relation to mental health, ‘burn out’ was referenced 
frequently by people with ADHD, as were low self-
esteem and stress.

“It is just survival and it is hard and scary” (person 
with ADHD).

Anxiety and depression were also perceived as common 
risks to health, and often referenced in relation to poorer 
physical health.

Participants also perceived adverse experiences to be a 
risk of ADHD. One person with ADHD referenced ‘pro-
pensity for traumatic situations’ which encapsulates this 
theme well—the notion raised by participants that having 
ADHD carries intrinsic social risk. Participants (particu-
larly people with ADHD and healthcare professionals) 
described perceived risks including criminal activity, 
prison, abusive relationships, financial difficulties and 
homelessness:

“I work at a specialised homelessness practice. We have 
a higher than average proportion of people with sub-
stance use disorders and homelessness with a diagnosis of 
ADHD” (healthcare professional).

Impact of living with ADHD
This theme explores the difficulties people with ADHD 
may encounter in day-to-day life, and how this may 
relate to their health. As one person with ADHD put it, 
“ADHD makes practically everything about making a liv-
ing harder”. The theme was sub-divided into; awareness 
of ADHD, lack of adequate healthcare, impact of living 
with ADHD and perceived health risks.

Participants mentioned finding difficulties in basic 
activities of life such as cooking or hygiene. Some people 
with ADHD also perceived that they had to exert them-
selves much harder to do the things that their neuro-
typical peers could do with ease, thus impacting on their 
mental health and their ability to manage activities such 
as exercise or making medical appointments. This links 
into the subtheme of self and health neglect, where par-
ticipants found self-care activities difficult.

“I do not cook as it is too much effort, or I burn stuff, 
forget it’s cooking or set myself in [sic] fire” (person with 
ADHD).

People with ADHD reported forgetting or neglecting 
to make/attend healthcare appointments, which health-
care professionals also perceived as a risk. The concept of 
time management and prioritisation was repeatedly men-
tioned by people with ADHD in reference to this, such 
as leaving things to the last minute, ‘time blindness’ and 
forgetfulness.

Some participants then went on to reference behaviour 
which they appeared to view as overtly impacting health. 
These behaviours seemed to fall into two subthemes. The 
first theme was ‘impulsive behaviour’, where people with 
ADHD reported they would ‘act impulsively’ or ‘become 
impulsive’ and this would lead to a health risk, for exam-
ple substance misuse, smoking, sexual activity, reckless 
driving or ‘taking risks’ (or words to that effect). Partici-
pants did not reflect a particular emotional regulation 
function in these statements. One quote that exemplifies 
this subtheme is:

“With regards to physical health, my impulsiveness was 
probably putting me at more risk in general” (person with 
ADHD).

Under a second, self-medication and sensation seeking 
subtheme, participants would mention behaviours asso-
ciated with health risks that appeared to serve a specific 
emotional or regulatory function. For example, substance 
misuse as a form of self-medication, ‘dopamine seeking’ 
and ‘stims’ were referenced:

“…food is a battleground, an enemy, an addiction. I 
understand now that it’s probably a stim for me, as well as 
an instant easy dopamine hit for my ADHD brain” (per-
son with ADHD).

Lack of adequate healthcare
This theme denotes difficulties experienced by people 
with ADHD, professionals and supporters in relation 
to the care of people with ADHD, and potential conse-
quences in terms of their impact on health. The sub-
themes generated were; waitlists, secondary care and 
overtreatment.

As expected, participants frequently referenced long 
waiting lists for assessments for ADHD on the NHS. Peo-
ple with ADHD mentioned the lack of support available 
to them in the interim whilst awaiting a diagnosis.

“…the parlous state of service provision. In our county 
there is a 2 year plus wait for an NHS appointment. Fol-
lowing assessment, a SCP [shared care protocol] is issued 
but there is very little ongoing follow up” (healthcare 
professional).

“I feel like I’ve just been left to manage my symptoms 
alone” (person with ADHD).
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They also talked about then going onto seek private 
diagnoses, or via right to choose legislation. The issues of 
there not being appropriate services to refer into was also 
raised.

Healthcare professionals discussed the problems with 
secondary care, and in particular shared care agreements. 
As one GP put it, ‘primary care are left holding the baby’. 
Some described frustration that specialist services place 
significant burdens of prescription management onto 
primary care. People with ADHD echoed frustrations 
about waiting for prescriptions post-diagnosis or having 
to pay for private prescriptions.

Additionally, the issue of overtreatment was raised by 
a supporter of a person with ADHD and a GP, alluding 
to the side effects from medications causing harm and 
whether this balances with the benefits of diagnosis.

“There is likely to be a lot of false diagnosis and unnec-
essary treatment of patients” (supporter of person with 
ADHD).

“Hardly anyone seen by the private provider comes back 
without a diagnosis of ADHD” (healthcare professional).

Awareness of ADHD
This theme draws heavily on the experiences of people 
with ADHD, but also has viewpoints from supporters 
and healthcare professionals. The subthemes were self-
awareness, professional awareness and social awareness.

Under the self-awareness subtheme, people with 
ADHD reflected several problems; not understanding 
their own ADHD, not knowing that they had ADHD, 
or revisiting an early ADHD diagnosis in the context of 
new adult difficulties. Some participants also discussed 
belongingness, and how their ADHD can make them feel 
alienated.

“it took a lot of therapy before I revisited my ADHD 
diagnosis to understand how it affects me as an adult” 
(person with ADHD).

In terms of professional awareness, some people with 
ADHD and their supporters reflected that they felt their 
primary healthcare professionals did not understand 
ADHD, how it may affect them or what support they may 
require, and perceived that this in turn had an impact on 
their physical and mental health.

“I’ve found it difficult to get additional help for the com-
bined issues of having ADHD and perimenopause at the 
same time” (person with ADHD).

Some health professionals also reflected that they were 
underinformed about ADHD or had limited interactions 
in this realm.

“I do not have enough knowledge around ADHD, 
possibly a learning point for the practice” (healthcare 
professional).

Some people, particularly supporters, also expressed 
frustration at education professionals, whom they felt did 

not understand the difficulties their children experienced 
and the impact that had on children.

Some people with ADHD felt that friends, family or 
employers did not understand their ADHD and how it 
affected them, and that this wider lack of social under-
standing affected their physical or mental health.

“Personally I feel that having ADHD has impacted my 
mental health because of how other people treat me” (per-
son with ADHD).

Discussion
Four key themes were generated from reflexive thematic 
analysis; perceived health risks, impact of living with 
ADHD, lack of adequate healthcare and ADHD aware-
ness. These themes expand on the identified health risks, 
both mental and physical, to people with ADHD. The 
findings can help with understanding how professionals 
and people with lived experience of ADHD view health 
risks, which can inform the development and implemen-
tation of prevention and intervention efforts.

From our survey responses, the most mentioned health 
risks were drugs and substance misuse. However, some 
identification of risks did vary by group. For example, 
disordered eating was the next most mentioned risk for 
those with lived experience, (mentioned by 13.5% of peo-
ple with ADHD and 5.9% of supporters) while for health-
care professionals, this was amongst the lowest reported 
risks (1.5%). Other areas of difference were sleep (men-
tioned more by people with ADHD and supporters than 
healthcare professionals), sexual activity (not mentioned 
by supporters), physical activity (mentioned more by 
people with ADHD than any other group) and weight 
management (mentioned more by people with ADHD 
and healthcare professionals than supporters). While 
these differences may stimulate speculation on differing 
priorities of each stakeholder group, given the nature of 
the survey sample and open nature of questions it is dif-
ficult to draw firm conclusions.

Substance use was by far the most identified risk in 
quantitative analysis, and this was consistent amongst 
groups. The qualitative findings also echo that partici-
pants perceived the risks of use of substances as part of 
impulsivity and ‘self-medication and sensation-seeking’ 
in ADHD. This latter theme, where participants talk 
about behaviour with specific functions (e.g. stimulation, 
self-medication) possibly relates to emotional dysregula-
tion. Emotional dysregulation has been linked to some of 
the health risk behaviour that is identified by participants 
in this study, especially alcohol/substance misuse, smok-
ing and risk-taking in an ADHD context [58–61].

Another prominent theme in the qualitative analy-
sis from all stakeholder groups was “lack of adequate 
healthcare”, indicating that this was seen as a health risk 
alongside more ‘concrete’ risks such as substance use. It 
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is interesting to note that whilst people with ADHD and 
supporters said that they felt unsupported and unman-
aged, primary care professionals reflected difficulties in 
both engaging with people with ADHD and dealing with 
secondary/private care. Concerns over the provision 
of healthcare for ADHD have been consistently raised, 
including continued difficulties in accessing timely diag-
nosis and treatment [47]. Without clear guidance or good 
existing infrastructure, it makes sense that generalists 
will struggle with the holistic management of ADHD. The 
difficulty in managing patients with physical and mental 
health concerns is not unique to ADHD; a study of cli-
nicians in a UK-based community mental health team 
(CMHT) found that many expressed uncertainty around 
managing the physical health of their patients. A quali-
tative study of Irish GPs also highlighted challenges in 
engaging patients with mental health problems in their 
physical healthcare [62, 63].

Weight management (both being underweight and 
overweight) also was a commonly identified health risk, 
mentioned by around 4–6% of people with ADHD and 
healthcare professionals. In the wider literature, diffi-
culties with weight management in relation to ADHD 
have been observed both in genetic studies and epide-
miological studies [7, 64–67]. This raises the question 
of whether weight management needs to be highlighted 
more explicitly to people with ADHD, supporters, and 
healthcare professionals in respect to ADHD. However, 
weight management does not currently appear in UK 
ADHD guidance, possibly due to the lack of evidence-
based interventions in this field. While there is research 
around the impact of medication on BMI, very few stud-
ies explore the potential of ADHD specific weight inter-
ventions, beyond one small pilot study (Bjork et al., 2020) 
[38, 64].

Some of the findings of our analyses were unexpected. 
Disordered eating appeared to be much more commonly 
identified as a risk by people with lived experience than 
by primary care professionals. Two of the subthemes 
within ‘the impact of living with ADHD’ addressed dis-
ordered eating; day-to-day life (referencing ADHD affect-
ing ability to eat regular meals, prepare food etc.), as well 
as self-medication and sensation-seeking (referencing 
food as a ‘stim’ and binge-eating). These themes reflect 
reporting of a disordered relationship with food, which is 
consistent with findings elsewhere in literature [68–73]. 
However, healthcare professionals in this survey rarely 
reported disordered eating as a health risk. One possi-
ble explanation for this difference may be the significant 
prevalence of disordered eating in the general population 
and the poor detection of those in need [74, 75]. How-
ever, the unprompted mentions of disordered eating by 
people with lived experience underline that this is per-
ceived as an important health issue in the population 

studied, which is currently not referenced in national 
guidance [76].

Although consistent between participants, smoking 
and sleep problems were less often identified by respon-
dents than one would expect, given their prevalence in 
the ADHD literature [5, 9, 42, 77–81]. Interestingly, nei-
ther sleep nor smoking are covered in current UK guid-
ance [76].

The frequent references to mental health (particu-
larly anxiety, depression, and low self-esteem) amongst 
responses, where mention of physical health risks had 
been anticipated, were also unexpected, but perhaps 
demonstrate a recognition by respondents of the inter-
play between mental and physical health risks. Some 
participants referenced self-esteem as a contributor to 
poor mental health, but others went further in describing 
low self-esteem as a reason why they may neglect their 
health or partake in risky behaviour. ADHD has been 
previously linked with lower self-esteem, and further-
more implicated by qualitative research as a factor in the 
lifetime adverse experiences of young people and adults 
with ADHD (e.g. difficulties in school, peer interactions) 
[3, 82, 83]. It is also known that self-esteem relates to 
physical health and self-care behaviour independently of 
ADHD [84, 85].

Another surprising finding was the prominence of 
adverse experiences (e.g. homelessness, poverty, violence) 
in responses to a question on health risks. Whilst ADHD 
is associated both with adverse childhood experiences 
as well as long-term poorer social and occupational out-
comes [48, 67, 72], it is interesting that both people with 
ADHD and professionals in our survey clearly recognised 
the impact of these wider social factors on health.

With a complex and multi-impact condition such as 
ADHD, it could be argued that focussing on individual 
health risks has limited utility. Whilst some of the health 
risks identified may be mainly neurobiological, and less 
affected by the cultural and social context (e.g. sleep dis-
orders, weight [42, 67, 86]), many health risks (e.g. sub-
stance misuse, self-harm, high risk sexual behaviour) are 
more likely to relate to the underlying neuropsychologi-
cal processes in ADHD such as difficulties in evaluation 
of risk and delay discounting [87–89] and associations 
with impulsivity [90–99].

The translation of these neuropsychological differences 
to the commonplace is well-demonstrated in the ‘impact 
of living with ADHD’ theme, which highlight difficul-
ties faced by people with ADHD in day-to-day life (e.g. 
self-neglect, self-care) and the relation to health. Simi-
lar themes around self-neglect and ADHD interfering 
with normal daily routines were identified in a Swedish 
study examining the lived experiences of those over 50 
with ADHD [72, 100]. This turbulence in everyday life 
was also highlighted in a recent qualitative review of the 
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life experiences of adults with ADHD, with findings sug-
gesting that problems around self-care are common in 
ADHD and have a health impact [72].

This impact of living with ADHD may be mitigated by 
adequate healthcare services and knowledge, as has been 
previously reflected in qualitative lived experience work 
[72]. Some of this work may involve effective treatment 
of underlying ADHD [101], some may involve adapting 
existing services to be more accessible to people with 
ADHD, with the inaccessibility of healthcare being fre-
quently referenced in studies looking at healthcare use 
in ADHD [46, 47, 72, 102]. However, some of the prob-
lems drawn out in qualitative analysis such as self-care/
self-neglect may require an entirely novel approach, with 
further work needed to understand how to enable people 
with ADHD to take control of their health or develop 
self-efficacy, a concept which has previously been stud-
ied for example within behavioural interventions [30, 
103–105].

The qualitative findings around sensation-seeking also 
highlight a key challenge of health risk prevention. Pre-
ventative care is largely dependent on people opting for 
a long-term benefit (e.g. living longer, better quality of 
life) over short-term reward (e.g. a ‘stim’, immediate emo-
tional regulatory needs). In the case of ADHD and from 
what is understood about risk evaluation, current narra-
tives may do little to successfully mitigate risk [89, 106, 
107]. Further work examining how stakeholders may 
put more potential immediate positive benefits on not 
engaging in risky behaviour may be required. This work 
could perhaps relate to themes identified in the evolution 
of these health risks, for example sensation seeking and 
impulsivity. Providing balanced and well-communicated 
information to people with ADHD about potential wider 
health risks appears to be something people with ADHD 
would welcome [108], and might support better self-
management of health and risks for this population.

There are several important clinical implications of 
this work. Firstly, this work provides evidence that the 
health risks in ADHD are important and pertinent to the 
daily lives of people with ADHD (especially for example 
in relation to substance misuse). Secondly, the find-
ings of this work imply that the health problems related 
to ADHD are not conceptualised as separate to ADHD, 
but inter-related, necessitating a holistic approach which 
includes optimisation of ADHD management. This is 
particularly relevant within the context of our work, 
looking at the provisions and accessibility of care for peo-
ple with ADHD.

Strengths and limitations
The strengths of this study include a large sample with 
representation from various stakeholder groups across 
England, and the use of free text responses which allowed 

participants not only to ‘list’ risks but also to expand on 
their perspectives. The main limitation of the study is the 
ambiguity in the open question. Although partly inten-
tional so participants did not feel restricted in what they 
could answer, it may have introduced elements of recall 
bias, with people recalling the most memorable and pos-
sibly extreme risks (e.g. substance misuse, homelessness) 
rather than those that may be more interpreted as more 
banal (e.g. smoking). Furthermore, the participants who 
gave more qualitatively rich answers that could be used 
for analysis may be a self-selecting subpopulation. More-
over, another important limitation would be the conve-
nience sampling approach used, and the likely responder 
bias this introduces (respondents who have neutral atti-
tudes towards ADHD would be less likely to respond 
than those with stronger views about ADHD in primary 
care). Due to the nature of the survey, we were unable to 
validate whether or not people had formal ADHD diag-
noses, what the circumstances of that diagnosis were 
(e.g. late diagnosis) or whether they were self-identifying 
as having ADHD/awaiting diagnosis. This may also have 
impacted upon our results.

Conclusion
This study set out a simple question; what are the most 
important health risks to stakeholders in ADHD? What 
this study provides is a complex answer. Quantitatively, 
the main health risks reported were substance use dis-
orders, disordered eating, sleep disorders and weight/
exercise management, with unprompted answers often 
concordant between at least two different stakehold-
ers. Qualitatively, it seems that these health risks are 
perhaps perceived as manifestations of the difficulties 
of living with ADHD, which may be mitigated or exac-
erbated by other factors (i.e., support and awareness) 
and are highly heterogenous between participants. How-
ever, in UK national guidance there is a lack of reliable 
information for clinicians about what the physical health 
risks of ADHD may be or how to address them, and this 
may be rooted in the small evidence base in this field. 
More needs to be done to study both existing and novel 
interventions on the functional and health outcomes in 
ADHD, and to improve relevant healthcare information 
for healthcare professionals and people with ADHD on 
this topic, such that this significant health inequality can 
be addressed.

Abbreviations
ADHD	� Attention Deficit Hyperactivity Disorder
CMHT	� Community Mental Health Team
GP	� General Practice/Practitioners
MAP	� Mapping ADHD in Primary Care
NICE	� National Institute for Health and Care Excellence
NIHR	� National Institute for Health Research
SPCR	� School for Primary Care Research
UK	� United Kingdom



Page 11 of 14Ward et al. BMC Health Services Research          (2024) 24:751 

US	� United States

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-024-11188-5.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
We would like to acknowledge our patient public involvement group, who 
steered the focus of this work within physical health. We would also like to 
thank our participants for taking the time to complete our survey.

Author contributions
JW was responsible for formation of hypotheses, data analysis and manuscript 
synthesis/revision. KB was responsible for data collection/collation and 
manuscript revision. JS advised on the Mapping ADHD services in Primary 
Care (MAP) study and helped revise the manuscript. AP was responsible 
for oversight of the MAP study, advised on hypotheses, data collection 
and manuscript revision. TND advised on the MAP study and formation of 
hypotheses, and revised the manuscript.

Funding
The MAP study is funded by a National Institute for Health and Care Research 
(NIHR) Three Research Schools’ Mental Health Research Fellowship (located 
within the Exeter NIHR School for Primary Care Research (SPCR); Grant 
Reference Number MHF008). Tamsin Newlove-Delgado was funded by a NIHR 
Advanced Fellowship (NIHR300056) whilst undertaking this work. The views 
expressed in this publication are those of the authors and not necessarily 
those of the NIHR, NHS or the UK Department of Health and Social Care. JW is 
supported by the NIHR Oxford Health Biomedical Research Centre (BRC).

Data availability
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request. These data are not publicly 
available.

Declarations

Ethics approval and consent to participate
We have received a favourable ethical opinion and ethical approval from the 
Health Research Authority (Yorkshire & The Humber—Bradford Leeds Research 
Ethics Committee (REC), reference 22/YH/0132). This work is sponsored by the 
University of Exeter. As original data was used in this study, we did not require 
administrative permission to access our data. We confirm that the study was 
conducted in accordance with guidelines and regulations set out by the NIHR 
and the University of Exeter. We confirm that this study was performed with 
express written informed consent of all participants. The data used in this 
study were anonymised.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1University of Exeter Medical School, 2.05 South Cloisters, St Luke’s 
Campus, Heavitree Road, Exeter, UK
2Department of Psychiatry, University of Oxford, Oxford, UK
3Royal Devon University Hospital NHS Foundation Trust, Devon, UK
4Oxford Health NHS Foundation Trust, Oxford, UK

Received: 7 August 2023 / Accepted: 10 June 2024

References
1.	 Luo Y, Weibman D, Halperin JM, Li X. A review of heterogeneity in attention 

deficit/hyperactivity disorder (ADHD). Front Hum Neurosci. 2019;13:42.
2.	 Shaw M, Hodgkins P, Caci H, Young S, Kahle J, Woods AG et al. A systematic 

review and analysis of long-term outcomes in attention deficit hyperactivity 
disorder: effects of treatment and non-treatment. BMC Med [Internet]. 2012 
Sep 4 [cited 2023 Mar 10];10:99. https://pubmed.ncbi.nlm.nih.gov/22947230.

3.	 Harpin VA. The effect of ADHD on the life of an individual, their family, and 
community from preschool to adult life. Arch Dis Child [Internet]. 2005 
Feb 1 [cited 2018 May 16];90(SUPPL. 1):i2-7. http://www.ncbi.nlm.nih.gov/
pubmed/15665153.

4.	 Barkley RA, Fischer M. Hyperactive Child Syndrome and Estimated Life Expec-
tancy at Young Adult Follow-Up: The Role of ADHD Persistence and Other 
Potential Predictors. https://doi.org/101177/1087054718816164 [Internet]. 
2018 Dec 10 [cited 2023 Oct 30];23(9):907–23. https://journals.sagepub.com/
doi/https://doi.org/10.1177/1087054718816164.

5.	 Surman CBH, Walsh DM. Managing Sleep in Adults with ADHD: From Science 
to Pragmatic Approaches. Brain Sci [Internet]. 2021 Oct 1 [cited 2023 Jan 
5];11(10). https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8534229.

6.	 Jernelov S, Larsson Y, Llenas M, Nasri B, Kaldo V. Effects and clinical feasibility 
of a behavioral treatment for sleep problems in adult attention deficit hyper-
activity disorder (ADHD): a pragmatic within-group pilot evaluation. BMC 
Psychiatry [Internet]. 2019;19(1):226. http://ovidsp.ovid.com/ovidweb.cgi?T=J
S&PAGE=reference&D=med16&NEWS=N&AN=31340804

7.	 Barker ED, Ing A, Biondo F, Jia T, Pingault JB, Du Rietz E, et al. Do ADHD-impul-
sivity and BMI have shared polygenic and neural correlates? Mol Psychiatry. 
2021;26(3):1019–28.

8.	 Treur JL, Demontis D, Smith GD, Sallis H, Richardson TG, Wiers RW et al. Inves-
tigating causality between liability to ADHD and substance use, and liability 
to substance use and ADHD risk, using Mendelian randomization. Addiction 
biology [Internet]. 2021 Jan 1 [cited 2022 Sep 29];26(1). https://pubmed.ncbi.
nlm.nih.gov/31733098/.

9.	 Brook JS, Balka EB, Zhang C, Brook DW. Longitudinal smoking patterns: do 
they predict symptoms of ADHD in adults? J Atten Disord. 2020;24(1):86–93.

10.	 Cherkasova MV, Roy A, Molina BSG, Scott G, Weiss G, Barkley RA, et al. Review: 
adult outcome as seen through controlled prospective follow-up studies of 
children with Attention-Deficit/Hyperactivity disorder followed into Adult-
hood. J Am Acad Child Adolesc Psychiatry. 2022;61(3):378–91.

11.	 Du Rietz E, Brikell I, Butwicka A, Leone M, Chang Z, Cortese S et al. Mapping 
phenotypic and aetiological associations between ADHD and physical condi-
tions in adulthood in Sweden: a genetically informed register study. Lancet 
Psychiatry [Internet]. 2021 Sep 1 [cited 2022 Sep 29];8(9):774–83. https://
pubmed.ncbi.nlm.nih.gov/34242595/.

12.	 Stickley A, Koyanagi A, Takahashi H, Ruchkin V, Inoue Y, Kamio Y. Attention-
deficit/hyperactivity disorder and physical multimorbidity: A population-
based study. Eur Psychiatry [Internet]. 2017 Sep 1 [cited 2022 Sep 29];45:227–
34. https://pubmed.ncbi.nlm.nih.gov/28957792/.

13.	 Nigg J. Attention-deficit/hyperactivity disorder and adverse health outcomes. 
Clin Psychol Rev [Internet]. 2013 Mar [cited 2022 Aug 12];33(2):215. https://
pubmed.ncbi.nlm.nih.gov/23298633.

14.	 Pan PY, Bölte S. The association between ADHD and physical health: a 
co-twin control study. Scientific Reports. 2020 10:1 [Internet]. 2020 Dec 
28 [cited 2022 Jun 16];10(1):1–13. https://www.nature.com/articles/
s41598-020-78627-1.

15.	 Chen MH, Pan TL, Hsu JW, Huang KL, Su TP, Li CT et al. Risk of Type 2 Diabetes 
in Adolescents and Young Adults With Attention-Deficit/Hyperactivity Disor-
der: A Nationwide Longitudinal Study. J Clin Psychiatry [Internet]. 2018 May 1 
[cited 2024 Mar 7];79(3). https://pubmed.ncbi.nlm.nih.gov/29727071/.

16.	 Kapellen TM, Reimann R, Kiess W, Kostev K. Prevalence of medically treated 
children with ADHD and type 1 diabetes in Germany - Analysis of two repre-
sentative databases. J Pediatr Endocrinol Metab [Internet]. 2016 Nov 1 [cited 
2024 Mar 7];29(11):1293–7. https://pubmed.ncbi.nlm.nih.gov/27754966/.

17.	 Sedgwick-Müller JA, Müller-Sedgwick U, Adamou M, Catani M, Champ R, 
Gudjónsson G et al. University students with attention deficit hyperactivity 
disorder (ADHD): a consensus statement from the UK Adult ADHD Network 
(UKAAN). BMC Psychiatry [Internet]. 2022 Dec 1 [cited 2024 Apr 19];22(1). 
https://pubmed.ncbi.nlm.nih.gov/35459116/.

18.	 Faraone SV, Banaschewski T, Coghill D, Zheng Y, Biederman J, Bellgrove MA 
et al. The World Federation of ADHD International Consensus Statement: 
208 Evidence-based conclusions about the disorder. Neurosci Biobehav Rev 
[Internet]. 2021 Sep 1 [cited 2024 Apr 19];128:789–818. https://pubmed.ncbi.
nlm.nih.gov/33549739/.

https://doi.org/10.1186/s12913-024-11188-5
https://doi.org/10.1186/s12913-024-11188-5
https://pubmed.ncbi.nlm.nih.gov/22947230/
http://www.ncbi.nlm.nih.gov/pubmed/15665153
http://www.ncbi.nlm.nih.gov/pubmed/15665153
https://journals.sagepub.com/doi/
https://journals.sagepub.com/doi/
https://doi.org/10.1177/1087054718816164
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8534229/
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med16&NEWS=N&AN=31340804
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med16&NEWS=N&AN=31340804
https://pubmed.ncbi.nlm.nih.gov/31733098/
https://pubmed.ncbi.nlm.nih.gov/31733098/
https://pubmed.ncbi.nlm.nih.gov/34242595/
https://pubmed.ncbi.nlm.nih.gov/34242595/
https://pubmed.ncbi.nlm.nih.gov/28957792/
https://pubmed.ncbi.nlm.nih.gov/23298633/
https://pubmed.ncbi.nlm.nih.gov/23298633/
https://www.nature.com/articles/s41598-020-78627-1
https://www.nature.com/articles/s41598-020-78627-1
https://pubmed.ncbi.nlm.nih.gov/29727071/
https://pubmed.ncbi.nlm.nih.gov/27754966/
https://pubmed.ncbi.nlm.nih.gov/35459116/
https://pubmed.ncbi.nlm.nih.gov/33549739/
https://pubmed.ncbi.nlm.nih.gov/33549739/


Page 12 of 14Ward et al. BMC Health Services Research          (2024) 24:751 

19.	 Kooij JJS, Bijlenga D, Salerno L, Jaeschke R, Bitter I, Balázs J et al. Updated 
European Consensus Statement on diagnosis and treatment of adult ADHD. 
Eur Psychiatry [Internet]. 2019 Feb 1 [cited 2024 Apr 19];56:14–34. https://
pubmed.ncbi.nlm.nih.gov/30453134/.

20.	 Choi WS, Woo YS, Wang SM, Lim HK, Bahk WM. The prevalence of psychiatric 
comorbidities in adult ADHD compared with non-ADHD populations: A 
systematic literature review. PLoS One [Internet]. 2022 Nov 1 [cited 2023 Apr 
5];17(11):e0277175. https://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0277175.

21.	 Katzman MA, Bilkey TS, Chokka PR, Fallu A, Klassen LJ. Adult ADHD and 
comorbid disorders: clinical implications of a dimensional approach. BMC 
Psychiatry [Internet]. 2017 Aug 22 [cited 2023 Apr 5];17(1). https://pubmed.
ncbi.nlm.nih.gov/28830387/.

22.	 London AS, Landes SD. Attention Deficit Hyperactivity Disorder and adult 
mortality. Prev Med (Baltim) [Internet]. 2016 Sep 1 [cited 2022 Sep 29];90:8–
10. https://pubmed.ncbi.nlm.nih.gov/27343403/.

23.	 Loewen OK, Maximova K, Ekwaru JP, Ohinmaa A, Veugelers PJ. Adher-
ence to Life-Style Recommendations and Attention-Deficit/Hyperactiv-
ity Disorder: A Population-Based Study of Children Aged 10 to 11 Years. 
Psychosom Med [Internet]. 2020 Apr 1 [cited 2022 Aug 12];82(3):305–15. 
https://journals.lww.com/psychosomaticmedicine/Fulltext/2020/04000/
Adherence_to_Life_Style_Recommendations_and.8.aspx.

24.	 Braveman P, Cubbin C, Marchi K, Egerter S, Chavez G. Measuring socioeco-
nomic status/position in studies of racial/ethnic disparities: maternal and 
infant health. Public Health Rep. 2001;116(5):449–63.

25.	 Price A, Mitchell S, Janssens A, Eke H, Ford T, Newlove-Delgado T. In transi-
tion with attention deficit hyperactivity disorder (ADHD): children’s services 
clinicians’ perspectives on the role of information in healthcare transi-
tions for young people with ADHD. BMC Psychiatry [Internet]. 2022 Dec 1 
[cited 2023 Jan 12];22(1):1–14. https://bmcpsychiatry.biomedcentral.com/
articles/https://doi.org/10.1186/s12888-022-03813-6.

26.	 Oguchi M, Takahashi T, Nitta Y, Kumano H. The moderating effect of atten-
tion-deficit hyperactivity disorder symptoms on the relationship between 
procrastination and internalizing symptoms in the General Adult Population. 
Front Psychol. 2021;12:4711.

27.	 Schoenfelder EN, Kollins SH. Topical Review: ADHD and Health-Risk Behaviors: 
Toward Prevention and Health Promotion. J Pediatr Psychol [Internet]. 
2016 Aug 1 [cited 2022 Jun 16];41(7):735. https://pubmed.ncbi.nlm.nih.
gov/26717959.

28.	 Barra S, Grub A, Roesler M, Retz-Junginger P, Philipp F, Retz W. The role of 
stress coping strategies for life impairments in ADHD. J Neural Transm [Inter-
net]. 2021 Jul 1 [cited 2023 Jan 12];128(7):981. https://pubmed.ncbi.nlm.nih.
gov/33687532.

29.	 Canela C, Buadze A, Dube A, Eich D, Liebrenz M. Skills and compensation 
strategies in adult ADHD – A qualitative study. PLoS One [Internet]. 2017 Sep 
1 [cited 2023 Jan 12];12(9). https://pubmed.ncbi.nlm.nih.gov/28953946.

30.	 Enggaard H, Laugesen B, DeJonckheere M, Fetters MD, Dalgaard MK, Laurit-
sen MB et al. Impact of the Guided Self-Determination Intervention among 
Adolescents with Co-Existing ADHD and Medical Disorder: A Mixed Methods 
Study. Issues Ment Health Nurs [Internet]. 2021 [cited 2023 Mar 10];42(1):1–
12. https://pubmed.ncbi.nlm.nih.gov/32669013/.

31.	 Willcutt EG, Doyle AE, Nigg JT, Faraone SV, Pennington BF. Validity of the 
executive function theory of attention-deficit/hyperactivity disorder: a 
meta-analytic review. Biol Psychiatry [Internet]. 2005 Jun 1 [cited 2024 Feb 
23];57(11):1336–46. https://pubmed.ncbi.nlm.nih.gov/15950006/.

32.	 Oscarsson M, Nelson M, Rozental A, Ginsberg Y, Carlbring P, Jönsson F. 
Stress and work-related mental illness among working adults with ADHD: 
a qualitative study. BMC Psychiatry [Internet]. 2022 Dec 1 [cited 2023 Apr 
28];22(1):1–11. https://bmcpsychiatry.biomedcentral.com/articles/https://doi.
org/10.1186/s12888-022-04409-w.

33.	 Brook JS, Brook DW, Zhang C, Seltzer N, Finch SJ. Adolescent ADHD and adult 
physical and mental health, work performance, and financial stress. Pediatrics 
[Internet]. 2013 [cited 2023 Apr 28];131(1):5–13. https://pubmed.ncbi.nlm.nih.
gov/23230074/.

34.	 Saccaro LF, Schilliger Z, Perroud N, Piguet C, Inflammation. Anxiety, and Stress 
in Attention-Deficit/Hyperactivity Disorder. Biomedicines [Internet]. 2021 Oct 
1 [cited 2023 Apr 28];9(10). https://pubmed.ncbi.nlm.nih.gov/34680430.

35.	 Molina BSG, Pelham WE. Attention-Deficit/Hyperactivity Disorder and Risk of 
Substance Use Disorder: Developmental Considerations, Potential Pathways, 
and Opportunities for Research. Annu Rev Clin Psychol [Internet]. 2014 [cited 
2023 Jan 12];10:607. https://pubmed.ncbi.nlm.nih.gov/24437435.

36.	 Haugan ALJ, Sund AM, Young S, Thomsen PH, Lydersen S, Nøvik TS. Cognitive 
behavioural group therapy as addition to psychoeducation and pharmaco-
logical treatment for adolescents with ADHD symptoms and related impair-
ments: a randomised controlled trial. BMC Psychiatry. 2022;22(1).

37.	 Hirvikoski T, Waaler E, Lindstrom T, Bolte S, Jokinen J. Cognitive behavior 
therapy-based psychoeducational groups for adults with ADHD and their 
significant others (PEGASUS): an open clinical feasibility trial. Atten Defic 
Hyperact Disord [Internet]. 2015;7(1):89–99. http://ovidsp.ovid.com/ovidweb.
cgi?T=JS&PAGE=reference&D=med12&NEWS=N&AN=24863143

38.	 Björk A, Rönngren Y, Wall E, Vinberg S, Hellzen O, Olofsson N. A nurse-led 
lifestyle intervention for adult persons with attention-deficit/hyperactivity 
disorder (ADHD) in Sweden. https://doi.org/101080/0803948820201771768 
[Internet]. 2020 Nov 2 [cited 2022 Sep 29];74(8):602–12. https://www.tand-
fonline.com/doi/abs/https://doi.org/10.1080/08039488.2020.1771768.

39.	 Meinzer MC, Oddo LE, Vasko JM, Murphy JG, Iwamoto D, Lejuez CW 
et al. Motivational interviewing plus behavioral activation for alcohol 
misuse in college students with ADHD. Psychol Addict Behav [Internet]. 
2021;35(7):803–16. http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=referenc
e&D=med19&NEWS=N&AN=33600197

40.	 Vasko JM, Meinzer MC, Murphy JG, Oddo LE, McCauley KL, Rooney ME, et 
al. Brief intervention to reduce Problem drinking in College Students with 
ADHD. Cogn Behav Pract. 2019;26(3):506–21.

41.	 Young S, Emilsson B, Sigurdsson JF, Khondoker M, Philipp-Wiegmann F, Bal-
dursson G et al. A randomized controlled trial reporting functional outcomes 
of cognitive-behavioural therapy in medication-treated adults with ADHD 
and comorbid psychopathology. Eur Arch Psychiatry Clin Neurosci [Internet]. 
2017;267(3):267–76. http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=referen
ce&D=med14&NEWS=N&AN=27752827

42.	 Kidwell KM, Van Dyk TR, Lundahl A, Nelson TD. Stimulant Medications and 
Sleep for Youth With ADHD: A Meta-analysis. Pediatrics [Internet]. 2015 
Dec 1 [cited 2022 Aug 26];136(6):1144–53. https://pubmed.ncbi.nlm.nih.
gov/26598454.

43.	 Zaso MJ, Park A, Antshel KM. Treatments for adolescents with Comorbid 
ADHD and substance use disorder: a systematic review. J Atten Disord. 
2020;24(9):1215–26.

44.	 Taubin D, Wilson JC, Wilens TE. ADHD and Substance Use Disorders in Young 
People: Considerations for Evaluation, Diagnosis, and Pharmacotherapy. Child 
Adolesc Psychiatr Clin N Am [Internet]. 2022;31(3):515–30. http://ovidsp.ovid.
com/ovidweb.cgi?T=JS&PAGE=reference&D=medl&NEWS=N&AN=35697399

45.	 Tatlow-Golden M, Prihodova L, Gavin B, Cullen W, McNicholas F. What do gen-
eral practitioners know about ADHD? Attitudes and knowledge among first-
contact gatekeepers: systematic narrative review. BMC Fam Pract [Internet]. 
2016 Sep 7 [cited 2023 Mar 10];17(1). https://bmcprimcare.biomedcentral.
com/articles/10.1186/s12875-016-0516-x.

46.	 French B, Perez Vallejos E, Sayal K, Daley D. Awareness of ADHD in primary 
care: Stakeholder perspectives. BMC Fam Pract [Internet]. 2020 Feb 28 
[cited 2023 Mar 10];21(1):1–13. https://bmcprimcare.biomedcentral.com/
articles/https://doi.org/10.1186/s12875-020-01112-1.

47.	 Young S, Asherson P, Lloyd T, Absoud M, Arif M, Colley WA et al. Failure of 
Healthcare Provision for Attention-Deficit/Hyperactivity Disorder in the 
United Kingdom: A Consensus Statement. Front Psychiatry [Internet]. 2021 
Mar 19 [cited 2023 Mar 10];12. https://pubmed.ncbi.nlm.nih.gov/33815178/.

48.	 Price A, Smith JR, Mughal F, Salimi A, Melendez-Torres GJ, Newlove-Delgado 
T. Protocol for the mixed methods, Managing young people (aged 16–25) 
with Attention deficit hyperactivity disorder in Primary care (MAP) study: 
mapping current practice and co-producing guidance to improve healthcare 
in an underserved population. BMJ Open [Internet]. 2023 Jul 1 [cited 2023 Jul 
15];13(7):e068184. https://bmjopen.bmj.com/content/13/7/e068184.

49.	 Price A, Becker K, Ward J, Ukoumunne O, Gudka R, Salimi A et al. Sup-
port for primary care prescribing for adult ADHD in England: national 
survey. British Journal of General Practice [Internet]. 2024 Apr 15 [cited 
2024 Apr 19];BJGP.2023.0595. https://bjgp.org/content/early/2024/04/05/
BJGP.2023.0595.

50.	 Gudka R, Becker K, Ward J, Smith J, Mughal F, Melendez-Torres GJ et al. Pri-
mary care provision for young people with ADHD: A multi-perspective quali-
tative study. British Journal of General Practice [Internet]. 2024 Feb 5 [cited 
2024 Apr 11];BJGP.2023.0626. https://bjgp.org/content/early/2024/02/05/
BJGP.2023.0626.

51.	 Price A, Janssens A, Dunn-Morua S, Eke H, Asherson P, Lloyd T et al. Seven 
steps to mapping health service provision: Lessons learned from mapping 
services for adults with Attention-Deficit/Hyperactivity Disorder (ADHD) 
in the UK. BMC Health Serv Res [Internet]. 2019 Jul 9 [cited 2024 Apr 

https://pubmed.ncbi.nlm.nih.gov/30453134/
https://pubmed.ncbi.nlm.nih.gov/30453134/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0277175
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0277175
https://pubmed.ncbi.nlm.nih.gov/28830387/
https://pubmed.ncbi.nlm.nih.gov/28830387/
https://pubmed.ncbi.nlm.nih.gov/27343403/
https://journals.lww.com/psychosomaticmedicine/Fulltext/2020/04000/Adherence_to_Life_Style_Recommendations_and.8.aspx
https://journals.lww.com/psychosomaticmedicine/Fulltext/2020/04000/Adherence_to_Life_Style_Recommendations_and.8.aspx
https://bmcpsychiatry.biomedcentral.com/articles/
https://bmcpsychiatry.biomedcentral.com/articles/
https://doi.org/10.1186/s12888-022-03813-6
https://pubmed.ncbi.nlm.nih.gov/26717959/
https://pubmed.ncbi.nlm.nih.gov/26717959/
https://pubmed.ncbi.nlm.nih.gov/33687532/
https://pubmed.ncbi.nlm.nih.gov/33687532/
https://pubmed.ncbi.nlm.nih.gov/28953946/
https://pubmed.ncbi.nlm.nih.gov/32669013/
https://pubmed.ncbi.nlm.nih.gov/15950006/
https://bmcpsychiatry.biomedcentral.com/articles/
https://doi.org/10.1186/s12888-022-04409-w
https://doi.org/10.1186/s12888-022-04409-w
https://pubmed.ncbi.nlm.nih.gov/23230074/
https://pubmed.ncbi.nlm.nih.gov/23230074/
https://pubmed.ncbi.nlm.nih.gov/34680430/
https://pubmed.ncbi.nlm.nih.gov/24437435/
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med12&NEWS=N&AN=24863143
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med12&NEWS=N&AN=24863143
https://www.tandfonline.com/doi/abs/
https://www.tandfonline.com/doi/abs/
https://doi.org/10.1080/08039488.2020.1771768
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med19&NEWS=N&AN=33600197
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med19&NEWS=N&AN=33600197
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med14&NEWS=N&AN=27752827
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med14&NEWS=N&AN=27752827
https://pubmed.ncbi.nlm.nih.gov/26598454
https://pubmed.ncbi.nlm.nih.gov/26598454
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=medl&NEWS=N&AN=35697399
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=medl&NEWS=N&AN=35697399
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-016-0516-x/
https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-016-0516-x/
https://bmcprimcare.biomedcentral.com/articles/
https://bmcprimcare.biomedcentral.com/articles/
https://doi.org/10.1186/s12875-020-01112-1
https://pubmed.ncbi.nlm.nih.gov/33815178/
https://bmjopen.bmj.com/content/13/7/e068184
https://bjgp.org/content/early/2024/04/05/BJGP
https://bjgp.org/content/early/2024/04/05/BJGP
https://bjgp.org/content/early/2024/02/05/BJGP.2023.0626
https://bjgp.org/content/early/2024/02/05/BJGP.2023.0626


Page 13 of 14Ward et al. BMC Health Services Research          (2024) 24:751 

16];19(1):1–12. https://link.springer.com/articles/https://doi.org/10.1186/
s12913-019-4287-7.

52.	 Price A, Janssens A, Newlove-Delgado T, Eke H, Paul M, Sayal K et al. 
Mapping UK mental health services for adults with attention-deficit/
hyperactivity disorder: national survey with comparison of report-
ing between three stakeholder groups. BJPsych Open [Internet]. 2020 
Jul [cited 2024 Apr 16];6(4):e76. https://www.cambridge.org/core/
journals/bjpsych-open/article/mapping-uk-mental-health-services-
for-adults-with-attentiondeficithyperactivity-disorder-national-survey-
with-comparison-of-reporting-between-three-stakeholder-groups/
C80E1B3CDB42E62C33DC3FF63544DE93.

53.	 Qualtrics. Qualtrics [Internet]. Qualtrics. 2023 [cited 2023 Apr 30]. https://
www.qualtrics.com.

54.	 QSR International Pty. Ltd. NVIVO. 2020.
55.	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 

[Internet]. 2006 [cited 2023 Feb 16];3(2):77–101. https://www.tandfonline.
com/action/journalInformation?journalCode=uqrp20.

56.	 Byrne D. A worked example of Braun and Clarke’s approach to reflex-
ive thematic analysis. Qual Quant [Internet]. 2022 Jun 1 [cited 2024 
Mar 7];56(3):1391–412. https://link.springer.com/article/10.1007/
s11135-021-01182-y.

57.	 Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport 
Exerc Health. 2019;11(4):589–97.

58.	 Asadi H, Shoham R, Pollak Y. Intertwined associations among attachment 
styles, emotional dysregulation, and ADHD: examining unique associa-
tions with general risk-taking behavior. J Neural Transm (Vienna) [Internet]. 
2021 Jul 1 [cited 2023 Mar 23];128(7):957–68. https://pubmed.ncbi.nlm.nih.
gov/33709180/.

59.	 Mitchell JT, McClernon FJ, Beckham JC, Brown RA, Lejuez CW, Kollins SH. 
Smoking abstinence effects on emotion dysregulation in adult cigarette 
smokers with and without attention-deficit/hyperactivity disorder. Drug 
Alcohol Depend [Internet]. 2019 Dec 12 [cited 2023 Mar 23];205:107594. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6938720.

60.	 Anker E, Haavik J, Heir T. Alcohol and drug use disorders in adult attention-
deficit/hyperactivity disorder: Prevalence and associations with attention-
deficit/hyperactivity disorder symptom severity and emotional dysregula-
tion. World J Psychiatry [Internet]. 2020 Sep 9 [cited 2023 Mar 23];10(9):202. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7515748.

61.	 Graziano PA, Reid A, Slavec J, Paneto A, McNamara JP, Geffken GR. ADHD 
Symptomatology and Risky Health, Driving, and Financial Behaviors in Col-
lege. http://dx.doi.org/101177/1087054714527792 [Internet]. 2014 Apr 17 
[cited 2023 Mar 23];19(3):179–90. https://journals.sagepub.com/doi/https://
doi.org/10.1177/1087054714527792.

62.	 Butler J, de Cassan S, Turner P, Lennox B, Hayward G, Glogowska M. Attitudes 
to physical healthcare in severe mental illness; a patient and mental health 
clinician qualitative interview study. BMC Fam Pract [Internet]. 2020 Dec 1 
[cited 2023 Feb 17];21(1):1–8. https://bmcprimcare.biomedcentral.com/
articles/https://doi.org/10.1186/s12875-020-01316-5.

63.	 Collins C, Finegan P, O’Shea M, Larkin J, Pericin I, Osborne B. Promoting 
physical health among people with enduring mental illness: a qualitative 
study of healthcare providers’ perspectives. BMJ Open [Internet]. 2021 Apr 1 
[cited 2023 Feb 17];11(4):e044855. https://bmjopen.bmj.com/content/11/4/
e044855.

64.	 Gurka MJ, Siddiqi SU, Filipp SL, Mercado R, Thompson LA, Janicke DM et al. 
Attention deficit hyperactivity disorder medications and BMI trajectories: 
The role of medication type, sex and age. Pediatr Obes [Internet]. 2021 Apr 1 
[cited 2022 Sep 1];16(4):e12738. https://pubmed.ncbi.nlm.nih.gov/33064373.

65.	 Cortese S. The Association between ADHD and Obesity: Intriguing, Progres-
sively More Investigated, but Still Puzzling. Brain Sci [Internet]. 2019 Oct 1 
[cited 2023 Feb 2];9(10). https://pubmed.ncbi.nlm.nih.gov/31569608.

66.	 Martins-Silva T, Vaz J, dos S, Genro JP, Hutz MH, Loret de Mola C, Mota NR et 
al. Obesity and ADHD: Exploring the role of body composition, BMI polygenic 
risk score, and reward system genes. J Psychiatr Res [Internet]. 2021 Apr 1 
[cited 2023 Feb 2];136:529–36. https://pubmed.ncbi.nlm.nih.gov/33127071/.

67.	 Martins-Silva T, dos Santos Vaz J, Schäfer JL, Salum GA, Carpena MX, Vitola ES 
et al. ADHD in childhood predicts BMI and body composition measurements 
over time in a population-based birth cohort. International Journal of Obesity 
2022 46:6 [Internet]. 2022 Mar 2 [cited 2023 Feb 2];46(6):1204–11. https://
www.nature.com/articles/s41366-022-01098-z.

68.	 Solly JE, Chamberlain SR, Lust K, Grant JE. Binge-eating disorder in university 
students: high prevalence and strong link to impulsive and compulsive traits. 
CNS Spectr. 2021;1–9.

69.	 Steadman KM, Knouse LE. Is the relationship between ADHD symptoms and 
binge eating mediated by Impulsivity? J Atten Disord. 2016;20(11):907–12.

70.	 Cortese S, Bernardina BD, Mouren MC. Attention-deficit/hyperactivity disor-
der (ADHD) and binge eating. Nutr Rev [Internet]. 2007 Jun 28 [cited 2023 
Mar 23];65(9):404–11. https://pubmed.ncbi.nlm.nih.gov/17958207/.

71.	 Schrevel SJC, Dedding C, van Aken JA, Broerse JEW. ‘Do I need to become 
someone else?’ A qualitative exploratory study into the experiences and 
needs of adults with ADHD. Health Expectations [Internet]. 2016 Feb 1 [cited 
2023 Mar 23];19(1):39–48. https://onlinelibrary.wiley.com/doi/full/https://doi.
org/10.1111/hex.12328.

72.	 Ginapp CM, Macdonald-Gagnon G, Angarita GA, Bold KW, Potenza MN. The 
lived experiences of adults with attention-deficit/hyperactivity disorder: a 
rapid review of qualitative evidence. Front Psychiatry. 2022;13:1853.

73.	 Bleck J, DeBate RD. Exploring the co-morbidity of attention-deficit/hyper-
activity disorder with eating disorders and disordered eating behaviors 
in a nationally representative community-based sample. Eat Behav. 
2013;14(3):390–3.

74.	 Solmi F, Hatch SL, Hotopf M, Treasure J, Micali N. Prevalence and correlates 
of disordered eating in a general population sample: the South East London 
Community Health (SELCoH) study. Soc Psychiatry Psychiatr Epidemiol 
[Internet]. 2014 [cited 2022 Sep 2];49(8):1335. https://pubmed.ncbi.nlm.nih.
gov/24441522.

75.	 Public Administration and Constitutional Affairs Committee. Ignoring 
the Alarms follow-up: Too many avoidable deaths from eating disorders 
[Internet]. 2019 [cited 2023 Apr 28]. https://publications.parliament.uk/pa/
cm201719/cmselect/cmpubadm/855/85502.htm.

76.	 NICE. Attention deficit hyperactivity disorder: diagnosis and management 
| Guidance and guidelines | NICE [Internet]. NICE. 2018 [cited 2018 Jun 12]. 
https://www.nice.org.uk/guidance/ng87/chapter/recommendations.

77.	 Ito W, Komada Y, Okajima I, Inoue Y. Excessive daytime sleepiness in adults 
with possible attention deficit/hyperactivity disorder (ADHD): a web-based 
cross-sectional study. Sleep Med [Internet]. 2017;32:4–9. http://ovidsp.
ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med14&NEWS=N
&AN=28366340

78.	 Cortese S, Faraone SV, Konofal E, Lecendreux M. Sleep in Children With 
Attention-Deficit/Hyperactivity Disorder: Meta-Analysis of Subjective and 
Objective Studies. J Am Acad Child Adolesc Psychiatry [Internet]. 2009 
Sep 1 [cited 2022 Aug 15];48(9):894–908. http://www.jaacap.org/article/
S0890856709601453/fulltext.

79.	 Ishii M, Ito W, Karube Y, Ogawa Y, Tagawa A, Maeda S et al. Effects of transdiag-
nostic group treatment for sleep disturbances in adult attention-deficit/
hyperactivity disorders and autistic spectrum disorder: a pilot study. Sleep 
Biol Rhythms [Internet]. 2022 Apr 1 [cited 2022 Aug 25];20(2):173–80. https://
link.springer.com/article/https://doi.org/10.1007/s41105-021-00351-8.

80.	 Hurt RD, Ebbert JO, Croghan IT, Schroeder DR, Sood A, Hays JT. Methylpheni-
date for treating tobacco dependence in non-attention deficit hyperactivity 
disorder smokers: a pilot randomized placebo-controlled trial. J Negat Results 
Biomed [Internet]. 2011;10:1. http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAG
E=reference&D=med8&NEWS=N&AN=21276244

81.	 Symmes A, Winters KC, Fahnhorst T, Botzet A, Lee S, August G et al. The 
Association Between Attention-Deficit Hyperactivity Disorder and Nicotine 
Use Among Adolescents and Young Adults. J Child Adolesc Subst Abuse 
[Internet]. 2015;24(1):37–45. http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE
=reference&D=pmnm3&NEWS=N&AN=25632218

82.	 Michielsen M, de Kruif JTCM, Comijs HC, van Mierlo S, Semeijn EJ, Beekman 
ATF et al. The Burden of ADHD in Older Adults: A Qualitative Study. https://
doi.org/101177/1087054715610001 [Internet]. 2015 Oct 29 [cited 2023 
Mar 23];22(6):591–600. https://journals.sagepub.com/doi/https://doi.
org/10.1177/1087054715610001.

83.	 Harpin V, Mazzone L, Raynaud JP, Kahle J, Hodgkins P. Long-Term Outcomes 
of ADHD: A Systematic Review of Self-Esteem and Social Function. J Atten 
Disord [Internet]. 2016 Apr 1 [cited 2023 Mar 23];20(4):295–305. https://
journals.sagepub.com/doi/10.1177/1087054713486516?url_ver=Z39.88-
2003&_id=ori%3Arid%3Acrossref.org&_dat=cr_pub++0pubmed.

84.	 Pazzaglia F, Moè A, Cipolletta S, Chia M, Galozzi P, Masiero S et al. Multiple 
Dimensions of Self-Esteem and Their Relationship with Health in Adoles-
cence. Int J Environ Res Public Health [Internet]. 2020 Apr 2 [cited 2023 Mar 
23];17(8). https://pubmed.ncbi.nlm.nih.gov/32290357/.

85.	 Knox E, Muros JJ. Association of lifestyle behaviours with self-esteem through 
health-related quality of life in Spanish adolescents. Eur J Pediatr [Internet]. 
2017 May 1 [cited 2023 Mar 23];176(5):621. https://pubmed.ncbi.nlm.nih.
gov/28265762.

https://link.springer.com/articles/
https://doi.org/10.1186/s12913-019-4287-7
https://doi.org/10.1186/s12913-019-4287-7
https://www.cambridge.org/core/journals/bjpsych-open/article/mapping-uk-mental-health-services-for-adults-with-attentiondeficithyperactivity-disorder-national-survey-with-comparison-of-reporting-between-three-stakeholder-groups/C80E1B3CDB42E62C33DC3FF63544DE93
https://www.cambridge.org/core/journals/bjpsych-open/article/mapping-uk-mental-health-services-for-adults-with-attentiondeficithyperactivity-disorder-national-survey-with-comparison-of-reporting-between-three-stakeholder-groups/C80E1B3CDB42E62C33DC3FF63544DE93
https://www.cambridge.org/core/journals/bjpsych-open/article/mapping-uk-mental-health-services-for-adults-with-attentiondeficithyperactivity-disorder-national-survey-with-comparison-of-reporting-between-three-stakeholder-groups/C80E1B3CDB42E62C33DC3FF63544DE93
https://www.cambridge.org/core/journals/bjpsych-open/article/mapping-uk-mental-health-services-for-adults-with-attentiondeficithyperactivity-disorder-national-survey-with-comparison-of-reporting-between-three-stakeholder-groups/C80E1B3CDB42E62C33DC3FF63544DE93
https://www.cambridge.org/core/journals/bjpsych-open/article/mapping-uk-mental-health-services-for-adults-with-attentiondeficithyperactivity-disorder-national-survey-with-comparison-of-reporting-between-three-stakeholder-groups/C80E1B3CDB42E62C33DC3FF63544DE93
https://www.qualtrics.com
https://www.qualtrics.com
https://www.tandfonline.com/action/journalInformation?journalCode=uqrp20
https://www.tandfonline.com/action/journalInformation?journalCode=uqrp20
https://link.springer.com/article/10.1007/s11135-021-01182-y
https://link.springer.com/article/10.1007/s11135-021-01182-y
https://pubmed.ncbi.nlm.nih.gov/33709180/
https://pubmed.ncbi.nlm.nih.gov/33709180/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6938720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7515748/
http://dx.doi.org/101177/1087054714527792
https://doi.org/10.1177/1087054714527792
https://doi.org/10.1177/1087054714527792
https://bmcprimcare.biomedcentral.com/articles/
https://bmcprimcare.biomedcentral.com/articles/
https://doi.org/10.1186/s12875-020-01316-5
https://bmjopen.bmj.com/content/11/4/e044855
https://bmjopen.bmj.com/content/11/4/e044855
https://pubmed.ncbi.nlm.nih.gov/33064373/
https://pubmed.ncbi.nlm.nih.gov/31569608/
https://pubmed.ncbi.nlm.nih.gov/33127071/
https://www.nature.com/articles/s41366-022-01098-z
https://www.nature.com/articles/s41366-022-01098-z
https://pubmed.ncbi.nlm.nih.gov/17958207/
https://onlinelibrary.wiley.com/doi/full/
https://doi.org/10.1111/hex.12328
https://doi.org/10.1111/hex.12328
https://pubmed.ncbi.nlm.nih.gov/24441522/
https://pubmed.ncbi.nlm.nih.gov/24441522/
https://publications.parliament.uk/pa/cm201719/cmselect/cmpubadm/855/85502.htm
https://publications.parliament.uk/pa/cm201719/cmselect/cmpubadm/855/85502.htm
https://www.nice.org.uk/guidance/ng87/chapter/recommendations
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med14&NEWS=N&AN=28366340
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med14&NEWS=N&AN=28366340
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med14&NEWS=N&AN=28366340
http://www.jaacap.org/article/S0890856709601453/fulltext
http://www.jaacap.org/article/S0890856709601453/fulltext
https://link.springer.com/article/
https://link.springer.com/article/
https://doi.org/10.1007/s41105-021-00351-8
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med8&NEWS=N&AN=21276244
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med8&NEWS=N&AN=21276244
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=pmnm3&NEWS=N&AN=25632218
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=pmnm3&NEWS=N&AN=25632218
https://journals.sagepub.com/doi/
https://doi.org/10.1177/1087054715610001
https://doi.org/10.1177/1087054715610001
https://journals.sagepub.com/doi/10.1177/1087054713486516?url_ver=Z39.88-2003?_id=ori%3Arid%3Acrossref.org?_dat=cr_pub++0pubmed
https://journals.sagepub.com/doi/10.1177/1087054713486516?url_ver=Z39.88-2003?_id=ori%3Arid%3Acrossref.org?_dat=cr_pub++0pubmed
https://journals.sagepub.com/doi/10.1177/1087054713486516?url_ver=Z39.88-2003?_id=ori%3Arid%3Acrossref.org?_dat=cr_pub++0pubmed
https://pubmed.ncbi.nlm.nih.gov/32290357/
https://pubmed.ncbi.nlm.nih.gov/28265762/
https://pubmed.ncbi.nlm.nih.gov/28265762/


Page 14 of 14Ward et al. BMC Health Services Research          (2024) 24:751 

86.	 Levin RL, Rawana JS. Attention-deficit/hyperactivity disorder and eating dis-
orders across the lifespan: a systematic review of the literature. Clin Psychol 
Rev. 2016;50:22–36.

87.	 Berry MS, Sweeney MM, Dolan SB, Johnson PS, Pennybaker SJ, Rosch KS et 
al. Attention-Deficit/Hyperactivity Disorder Symptoms Are Associated with 
Greater Delay Discounting of Condom-Protected Sex and Money. Arch 
Sex Behav [Internet]. 2021 Jan 1 [cited 2023 Feb 2];50(1):191–204. https://
pubmed.ncbi.nlm.nih.gov/32328913/.

88.	 Dekkers TJ, de Water E, Scheres A. Impulsive and risky decision-making in 
adolescents with attention-deficit/hyperactivity disorder (ADHD): the need 
for a developmental perspective. Curr Opin Psychol. 2022;44:330–6.

89.	 Pollak Y, Dekkers TJ, Shoham R, Huizenga HM. Risk-taking behavior in atten-
tion Deficit/Hyperactivity disorder (ADHD): a review of potential underlying 
mechanisms and of interventions. Curr Psychiatry Rep. 2019;21(5).

90.	 Brown MRG, Benoit JRA, Juhás M, Dametto E, Tse TT, Mac Kay M et al. fMRI 
investigation of response inhibition, emotion, impulsivity, and clinical high-
risk behavior in adolescents. Front Syst Neurosci. 2015;9(September).

91.	 Lockwood J, Daley D, Townsend E, Sayal K. Impulsivity and self-harm in 
adolescence: a systematic review [Internet]. Vol. 26, European Child and 
Adolescent Psychiatry. 2017 [cited 2018 May 16]. pp. 387–402. http://www.
ncbi.nlm.nih.gov/pubmed/27815757.

92.	 Poulton A, Hester R. Transition to substance use disorders: impulsivity for 
reward and learning from reward. Soc Cogn Affect Neurosci [Internet]. 2020 
Nov 10 [cited 2023 Feb 2];15(10):1182–91. https://academic.oup.com/scan/
article/15/10/1182/5679769.

93.	 Kozak K, Lucatch AM, Lowe DJE, Balodis IM, MacKillop J, George TP. The neu-
robiology of impulsivity and substance use disorders: implications for treat-
ment. Ann N Y Acad Sci [Internet]. 2019 Jan 1 [cited 2023 Feb 2];1451(1):71. 
https://pubmed.ncbi.nlm.nih.gov/30291624.

94.	 Han XD, Zhang HW, Xu T, Liu L, Cai HT, Liu ZQ, et al. How impulsiveness 
influences obesity: the mediating effect of resting-state brain activity in the 
dlPFC. Front Psychiatry. 2022;13:859.

95.	 Bénard M, Camilleri GM, Etilé F, Méjean C, Bellisle F, Reach G et al. Association 
between Impulsivity and Weight Status in a General Population. Nutrients 
[Internet]. 2017 Mar 1 [cited 2023 Feb 2];9(3). https://pubmed.ncbi.nlm.nih.
gov/28257032.

96.	 Kim ST, Hwang SS, Kim HW, Hwang EH, Cho J, Kang JI et al. Multidimen-
sional impulsivity as a mediator of early life stress and alcohol dependence. 
Scientific Reports 2018 8:1 [Internet]. 2018 Mar 7 [cited 2023 Feb 2];8(1):1–9. 
https://www.nature.com/articles/s41598-018-22474-8.

97.	 Dick DM, Smith G, Olausson P, Mitchell SH, Leeman RF, O’Malley SS et al. 
Understanding the construct of impulsivity and its relationship to alcohol use 
disorders. Addiction biology [Internet]. 2010 Apr [cited 2023 Feb 2];15(2):217. 
https://pubmed.ncbi.nlm.nih.gov/20148781.

98.	 Yu Y, Fong VWI, Ng JHY, Wang Z, Tian X, Lau JTF, Internet Gaming Disorder 
Among University Students Who Were Men Who Have Sex With Men. The 
Associations Between Loneliness, Hopelessness, and Self-control and : Cross-
sectional Mediation Study. J Med Internet Res [Internet]. 2023 Jan 17 [cited 
2023 Feb 2];25:e43532. https://pubmed.ncbi.nlm.nih.gov/36649059/.

99.	 Curry I, Luk JW, Trim RS, Hopfer CJ, Hewitt JK, Stallings MC et al. Impulsivity 
Dimensions and Risky Sex Behaviors in an At-Risk Young Adult Sample. Arch 
Sex Behav [Internet]. 2018 Feb 1 [cited 2023 Feb 2];47(2):529. https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC6067112.

100.	 Nyström A, Petersson K, Janlöv AC. Being Different but Striving to Seem 
Normal: The Lived Experiences of People Aged 50 + with ADHD. https://doi.
org/101080/0161284020191695029 [Internet]. 2020 Jun 2 [cited 2023 Mar 
23];41(6):476–85. https://www.tandfonline.com/doi/abs/https://doi.org/10.1
080/01612840.2019.1695029.

101.	 Kast KA, Rao V, Wilens TE. Pharmacotherapy for Attention-Deficit/Hyperactiv-
ity Disorder and Retention in Outpatient Substance Use Disorder Treatment: 
A Retrospective Cohort Study. J Clin Psychiatry [Internet]. 2021 Mar 1 [cited 
2023 Feb 16];82(2). https://pubmed.ncbi.nlm.nih.gov/33988929/.

102.	 Asherson P, Leaver L, Adamou M, Arif M, Askey G, Butler M et al. Mainstream-
ing adult ADHD into primary care in the UK: guidance, practice, and best 
practice recommendations. BMC Psychiatry [Internet]. 2022 Dec 1 [cited 2023 
Mar 23];22(1). https://pubmed.ncbi.nlm.nih.gov/36221085/.

103.	 Weisman O, Schonherz Y, Harel T, Efron M, Elazar M, Gothelf D. Testing the 
Efficacy of a Smartphone Application in Improving Medication Adher-
ence, Among Children with ADHD. Israel journal of psychiatry [Internet]. 
2018;55(2):59–63. http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference
&D=med15&NEWS=N&AN=30368489

104.	 Boyer BE, Geurts HM, Prins PJM, Van der Oord S. One-year follow-up of two 
novel CBTs for adolescents with ADHD. Eur Child Adolesc Psychiatry [Inter-
net]. 2016 Mar 1 [cited 2023 Mar 23];25(3):333–7. https://pubmed.ncbi.nlm.
nih.gov/26433369/.

105.	 Newark PE, Stieglitz RD. Therapy-relevant factors in adult ADHD from a cogni-
tive behavioural perspective. ADHD Atten Deficit Hyperactivity Disorders. 
2010;2(2):59–72.

106.	 Shoham R, Sonuga-Barke E, Yaniv I, Pollak Y. What drives risky behavior in 
ADHD: insensitivity to its risk or fascination with its potential benefits? J Atten 
Disord. 2021;25(14):1988–2002.

107.	 Dekkers TJ, van Agelink JA, Huizenga HM, Raber H, Shoham R, Popma A et 
al. Decision-Making Deficits in ADHD Are Not Related to Risk Seeking But to 
Suboptimal Decision-Making: Meta-Analytical and Novel Experimental Evi-
dence. J Atten Disord [Internet]. 2021 Feb 1 [cited 2023 Feb 2];25(4):486–501. 
https://journals.sagepub.com/https://doi.org/10.1177/1087054718815572.

108.	 Price A, Mitchell S, Janssens A, Eke H, Ford T, Newlove-Delgado T. In transi-
tion with attention deficit hyperactivity disorder (ADHD): children’s services 
clinicians’ perspectives on the role of information in healthcare transitions for 
young people with ADHD. BMC Psychiatry [Internet]. 2022 Dec 1 [cited 2023 
Apr 5];22(1):1–14. https://bmcpsychiatry.biomedcentral.com/articles/https://
doi.org/10.1186/s12888-022-03813-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://pubmed.ncbi.nlm.nih.gov/32328913/
https://pubmed.ncbi.nlm.nih.gov/32328913/
http://www.ncbi.nlm.nih.gov/pubmed/27815757
http://www.ncbi.nlm.nih.gov/pubmed/27815757
https://academic.oup.com/scan/article/15/10/1182/5679769
https://academic.oup.com/scan/article/15/10/1182/5679769
https://pubmed.ncbi.nlm.nih.gov/30291624/
https://pubmed.ncbi.nlm.nih.gov/28257032/
https://pubmed.ncbi.nlm.nih.gov/28257032/
https://www.nature.com/articles/s41598-018-22474-8
https://pubmed.ncbi.nlm.nih.gov/20148781/
https://pubmed.ncbi.nlm.nih.gov/36649059/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6067112/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6067112/
https://www.tandfonline.com/doi/abs/
https://doi.org/10.1080/01612840.2019.1695029
https://doi.org/10.1080/01612840.2019.1695029
https://pubmed.ncbi.nlm.nih.gov/33988929/
https://pubmed.ncbi.nlm.nih.gov/36221085/
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med15&NEWS=N&AN=30368489
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med15&NEWS=N&AN=30368489
https://pubmed.ncbi.nlm.nih.gov/26433369/
https://pubmed.ncbi.nlm.nih.gov/26433369/
https://journals.sagepub.com/
https://doi.org/10.1177/1087054718815572
https://bmcpsychiatry.biomedcentral.com/articles/
https://doi.org/10.1186/s12888-022-03813-6
https://doi.org/10.1186/s12888-022-03813-6

	﻿Patient, supporter and primary healthcare professional perspectives on health risks in over 16s with attention deficit hyperactivity disorder (ADHD) in England: a national survey study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Participants
	﻿Recruitment
	﻿Survey design
	﻿Data analysis
	﻿Free text coding/Quantitative analysis
	﻿Qualitative analysis

	﻿Results
	﻿Quantitative analysis
	﻿Health risk identification
	﻿Healthcare advice



