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Abstract

Objectives — A high incidence of attention-deficit hyper-
activity disorder (ADHD) has been reported in chronic pain
(ChP) patients. Furthermore, an association between ChP
and muscular dysregulation has been reported in adults
with ADHD. The present study investigated whether ADHD
was more prevalent among psychiatric outpatients with
ChP than those without ChP, and if there was an associa-
tion between ChP, muscular dysregulation and character-
istics of pain in patients with ADHD.

Methods - One-hundred and twenty-one individuals remitted
to an outpatient psychiatry unit took part in this naturalistic
epidemiological cross-sectional study. They were assessed with
a pain self-report form (localization, intensity, and onset) and a
test of muscle dysregulation (the Motor Function Neurological
Assessment). Prevalence of ADHD among patients with ChP,
as well as the qualitative characteristics of ChP within the
ADHDgroup are reported. Both ChP and pain intensity corre-
lated with muscular dysregulation through Spearman’s rho
analysis. Additionally, the relationship between various diag-
nostic categories (ADHD, affective disorders, anxiety, or per-
sonality disorders) and incidence of axial pain was evaluated
in logistic regression.

Results — ADHD was significantly more prevalent in patients
with ChP, than in patients without ChP. In the ADHD group, ChP
and pain intensity was associated with muscular dysregulation,
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particularly with high muscle tone. ChP was more axial and
widespread, than for the patients without ADHD, and started at
an early age. ADHD diagnosis predicted axial pain, whereas
affective-, anxiety-, or personality disorders did not.
Conclusions — The study suggests that ChP in ADHD is
associated with muscular dysregulation and is qualita-
tively different from ChP in psychiatric patients without
ADHD. These findings may lead to further understanding
of potential mechanisms involved in ADHD and ChP, and in
turn to new treatment strategies for both disorders.
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1 Introduction

Chronic pain (ChP) disorders are a major public health
problem, affecting about 20-40% of the adult population
[1-3], and may seriously affect the quality of social and
working life of those affected by the condition [1]. ChP
without evidence of tissue damage, particularly in the
form of low back pain, neck and shoulder pain, and
chronic widespread pain presents a significant challenge
in health care [4]. Patients with psychiatric problems often
report ChP and physical discomfort, despite no medical
condition. These comorbidities may negatively impact suc-
cessful treatment of either conditions [5].
Attention-deficit hyperactivity disorder (ADHD) is a
neurodevelopmental disorder characterized by deficits
in attention, activity regulation, and impulse control, sig-
nificantly impairing personal, academic, and social func-
tioning [6]. ADHD diagnosis occurs in about 5.9% of youth
and 2.5% of adults [7], but is underdiagnosed in adults [8].
A strikingly high percentage of patients with ChP disor-
ders have ADHD and vice versa. In one study, 72.5% of
adults referred to a pain clinic for ChP and probable
somatic syndrome disorder, met the ADHD diagnostic cri-
teria [9], and 76.7% of adults with persistent low back
pain exhibited ADHD symptoms [10]. Numerous studies
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have documented the prevalence of ADHD in patients

with the ChP disorder fibromyalgia syndrome ranging

from 24.5 to -44.72% [11-15]. A review article reports a

high prevalence of ADHD also among youth with ChP, and

conversely, a high prevalence of ChP in samples of youth
with ADHD [16]. Very high prevalence of ChP symptoms
and widespread pain in adult ADHD patients are reported

by several, ranging from 39 to -80% [17-19]. Moreover, a

population study found that high ADHD symptom scores

were associated with increased pain likelihood [20].

The underlying mechanisms involved in ADHD and
ChP comorbidity, are not well understood [21]. Genetic fac-
tors, increased exposure to trauma, HPA axis dysfunction,
neuroinflammation, altered sensitivity to pain, and dys-
function of the dopaminergic system are proposed to be
shared mechanisms that may influence the association
between ADHD and ChP [21-24]. Additionally, long-lasting
muscle contraction may also contribute to chronic muscle
pain [25], and the dopamine system may be involved in
both ADHD, ChP and modulation of muscle tone [26-29].
Motor dysregulation causing a persistently high muscle
tone has been reported in close to 90% of both children
and adults with ADHD [19,30], and has been suggested to be
involved in the development of chronic muscle pain in
ADHD. In a study on the experience and prevalence of
ChP in adult ADHD patients compared to healthy controls,
the ADHD group reported significantly more widespread
pain and a higher pain intensity than the control subjects
[19]. A highly significant correlation was found between
the muscular regulation problems and pain intensity [19].
Axial pain was not explicitly investigated in that study, but
the ADHD group displayed an increased tone in muscles in
the neck, back, chest, shoulders, hips (i.e., axial and prox-
imal stabilizing muscles), and legs. Such a heightened tone
in these muscles was also found in children with ADHD
[30]. These findings raise the question as whether there are
distinctive characteristics of ChP in ADHD related to mus-
cular dysregulation that is axial and widespread with an
early onset. In the present study the objective was to inves-
tigate the prevalence of ADHD among psychiatric outpati-
ents with ChP, and the association between ChP, muscular
dysregulation and characteristic of pain in psychiatric out-
patients. We hypothesized that:

1. Psychiatric patients with ChP would have a higher
prevalence of ADHD, than would psychiatric patients
without ChP.

2. ChP and intensity of pain in patients with ADHD are
associated with muscular dysregulation.

3. ChP in patients with ADHD is characterized by wide-
spread and axial pain, with an early onset. This “ADHD-
pain” is qualitatively different from ChP in patients
without ADHD.
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2 Methods

2.1 Design

A naturalistic epidemiological cross-sectional study.
Assessments regarding pain and muscular dysregulation
were carried out before diagnostic assessment was
completed.

2.2 Participants

Inclusion criteria: All individuals remitted for diagnostic
assessment (or reassessment) to a public health general
psychiatry outpatient clinic in a rural district of Norway
over a period of 24 months were invited to participate.
They received a written invitation to participate, with
information about the project (focusing on ChP and mus-
cular dysregulation in patients with and without ADHD)
and a consent form. At their first appointment at the clinic,
the patients were asked by the locally assigned therapist if
they had consented to participate. Figure 1 shows the flow
of inclusion of patients into the study.

Exclusion criteria: Ongoing drug abuse, schizophrenia,
other psychosis, rheumatic, orthopedic or neurological dis-
order, and drugs affecting muscular function.

2.3 Self-evaluation of pain

The pain self-report form included the questions: “Are you
troubled by chronic pain/aches?” and “Approximately how
old were you when the pain started?” The patient was also
given a Pain Drawing, a schematic drawing of the outline
of a human figure from ventral and dorsal perspectives
with a horizontal line in the thoracolumbar region (TH12)
for localization of pain [31] and a Visual Analog Scale (VAS)
assessing pain intensity [32].

ChP was defined as “confirmed self-reported ChP”
(answering yes to the question “Are you troubled by
chronic pain/aches”), or a muscular ChP diagnosis reported
in the psychiatric journal. No diagnostic assessment of ChP
was performed.

Early onset of ChP was defined as the onset occurring
at or before the age of 20.

Pain location: Painful areas of the body during the last
14 days were marked on the drawing. Pain location was
categorized as “upper body” (marked above the horizontal
line drawn at thoracic spine 12), “lower body” (marked below
the horizontal line drawn at thoracic spine 12), “axial”
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(involving cervical spine or anterior chest or thoracic spine or
low back pain) [33], and “widespread” (encompassing axial,
upper body, and lower body pain).

Pain intensity: The VAS ranged pain from 0 = “No pain”
to 100 = “Pain as bad as could be” during the last 14 days. A
VAS score less than 5 was labeled as “No pain,” VAS scores
from 5 to 44 as “Mild pain,” scores from 45 to 74 as
“Moderate pain,” and scores 75 and higher as “Intense
pain” [32].

2.4 Assessment of muscular dysregulation

The Motor Function Neurological Assessment battery (MFNU)
was developed to evaluate clinically observed muscular reg-
ulation problems that were impacting daily activities in indi-
viduals with ADHD [30,34]. MENU consists of 16 subtests, each
scored according to three scoring categories (0-1-2), with a
maximum problem score “MFNU Total Score” (MFNU-TS)
being 32. The subtests were grouped into two sub-scores:
“MFNU-Tone” (MFNU-T) and “MFNU-Inhibition” (MFNU-I).
The MFNU-T comprises eight subtests primarily assessing
muscle tone in axial and stabilizing muscles: the erector
spinae, latissimus dorsi, and iliopsoas muscle, and in muscles
of the calf, ankle, and foot. The eight remaining subtests
mainly address inhibition problems. Four of these reveal pro-
gressive restricted movements of joints and increased muscle
tone when active movements are repeated several times in
succession. The scoring criteria for each subtest are described
in detail in the MFNU manual [35]. A detailed video presenta-
tion of all subtests is accompanying the Norwegian MFNU
manual [35]. For more information and videos refer Stray
et al. [30].

2.5 Diagnostic assessment

Diagnostic assessments were carried out by a physician or
a clinical psychologist, as part of the routine diagnostic
assessment, which included anamnesis and the “PLUS” ver-
sion of the MINI International neuropsychiatric interview
(MINI-Plus) [36]. The Norwegian version of MINI-Plus [37]
was used. The MINI-Plus is a widely used structured psy-
chiatric interview for the major psychiatric disorders and
have shown good reliability and validity for depression
and anxiety disorders. Although the ADHD module of the
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MINI-Plus demonstrates excellent specificity for ADHD, its
sensitivity is lower, and it only offers moderate inter-rater
reliability [36]. When appropriate, MINI-Plus was supplied
with the Structured Clinical Interview for DSM-IV Axis II Per-
sonality Disorders: SCID-II [38] or/and the Diagnostic Inter-
view for assessment of ADHD in Adults 2.0 (DIVA-2) [39].

2.6 Diagnoses included

ADHD according to the MINI-Plus and/or DIVA-2.0 criteria.
Both the combined and the predominantly inattentive type
were included (the hyperactive subtype was very rarely
diagnosed in the clinic, and was not diagnosed in our
sample). Due to the lesser validity of the MINI-Plus for
ADHD compared to other disorders, individuals suspected
of ADHD based on referral or epicrisis but not diagnosed
due to subthreshold ADHD symptoms were allocated to the
NoADHD group.

Affective disorders according to the MINI-Plus criteria,
including recurrent depression, ongoing depressive epi-
sode, dysthymia, and bipolar spectrum disorders.

Anxiety disorders according to the MINI-Plus criteria,
including panic disorder, agoraphobia, social phobia, gen-
eralized anxiety disorder, post-traumatic stress disorder,
and obsessive-compulsive disorder.

Personality disorders according to the SCID-II criteria.

2.7 Statistical analyses

The statistical analyses were carried out using IBM SPSS
Statistics for Windows version 29 (SPSS Inc., Chicago, IL,
USA). Two-sided alpha levels of p < 0.05 were considered
statistically significant. Pearson Chi-Square test, Fisher exact
test, Mann—-Whitney U test, and correlation analyses
(Spearman’s rho) were used as appropriate. Cramer’s V
was used to calculate effect sizes (Cramer’s V: 0.1 = small,
0.3 = medium, 0.5 = large). Binary logistic regression was
conducted to assess the impact of the diagnostic categories
ADHD, affective disorders, anxiety disorders, and person-
ality disorders, respectively, on axial pain. Due to the limited
size of the sample, the regression analyses were performed
with a model containing only one independent variable
(diagnostic category). Some of the analyses were repeated
without participants with subthreshold ADHD symptoms.
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3 Results

3.1 Participants

A total of 121 patients were included in the study (Figure 1):
79 females (65.3%) and 42 males (34.7%). The age range was
18-66 years, with a mean age of 32.4 years (standard devia-
tion: 10.8). Of the 121 participants, 109 underwent assess-
ment using the MFNU. Three participants were already
treated with central stimulants at the time of MFNU assess-
ments. They did not use central stimulants on the day
MFNU was performed.

Remitted for psychiatric assessment and treatment
n=645

Consented to participate

n=164
Exclusion criteria or dropouts
n=36
Included
n=128

No information regarding ChP
n=7

Finally included
n=121

Figure 1: Flow chart of inclusion.

3.2 Prevalence of ChP

Of the participants, 106 (87.6%) reported ChP, while 15
(12.4%) did not. There were no significant differences in
age or gender between the patients with and without ChP.

3.3 Prevalence of ADHD in patients with ChP

There was a significantly higher prevalence of ADHD
among participants with ChP compared to those without
ChP (80.2% [n = 85] vs 40% [n = 6], y*> = 11.4, p < 0.001).

There were no significant differences between patients
with and without ChP in the prevalence of affective-, anxiety-,
or personality disorders (affective disorders: 34.0% vs 53.3%,
anxiety disorders: 59.4% vs 40.0%, personality disorders:
17.0% vs 13.3%, respectively).
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3.4 Prevalence of ADHD in the sample

Of the 121 participants, 91 patients (75.2%) met the criteria
for ADHD (the “ADHD group”). The remaining 30 patients
constituted the “NoADHD group.” Age and gender did not
differ significantly between the ADHD and the NoADHD group.
Comorbidity was frequent in both groups. Affective-, anxiety-,
and personality disorders did not differ significantly between
the ADHD and the NoADHD group (affective disorders: 31.9%
vs 50.0%, anxiety disorders 52.7% vs 70.0%, personality disor-
ders 17.6% vs 13.3%, respectively). In the NoADHD group, 16
patients reported considerable ADHD symptoms persisting
from childhood, but diagnosis was unconfirmed due to sub-
threshold ADHD symptoms. Excluding these from the sample
did not alter the differences between the ADHD and NoADHD
groups regarding age, gender, affective-, anxiety-, and person-
ality disorders.

3.5 ChP and muscular dysregulation within
the ADHD group

Within the ADHD group, psychiatric patients with ChP
exhibited significantly more muscular regulation problems
than those without ChP, as indicated by the higher MFNU-
TS (MWU = 358.5, p = 0.044). This difference was most
pronounced in the MFNU-T (MWU = 379.0, p = 0.004) and
not significant in the MFNU-I (both groups had a high
MENU-D).

3.6 ChP and muscular dysregulation within
the NoADHD group

Within the “NoADHD group” there were no significant dif-
ferences in MFNU scores between patients with and without
ChP.

3.7 Correlations between muscular
dysregulation and ChP

Correlations between muscular dysregulation and, respec-
tively, ChP and pain intensity in patients with and without
ADHD diagnosis are detailed in Table 1. In the ADHD group,
muscular dysregulation was significantly correlated with
ChP, in particular with pain intensity. These correlations



DE GRUYTER

Table 1: Muscular dysregulation - correlation with chronic pain and pain
intensity

ADHD noADHD

Muscular ChP  Pain ChP  Pain
dysregulation intensity intensity
MENU-TS rho 0.219 0.334 0.254 0.169

sig 0.043 0.002 0.241  0.452

n 86 82 23 22
MFNU-T rho 0.258 0.353 0.315 0.157

sig 0.017  0.001 0.143 0.486

n 86 82 23 22
MFNU-I rho 0.135 0.247 0.225 0.196

sig 0.217  0.025 0.301 0.383

n 86 82 23 22

NoADHD = patients not diagnosed with ADHD; MFNU = Motor Function
Neurological Assessment battery; MFNU-TS = MFNU total score; MFNU-T
= MFNU-Tone sub-score; MFNU-I = MFNU Inhibition sub-score.

were most pronounced regarding MENU-T. No significant
correlations were found within the NoADHD group.

3.8 Qualitative differences of ChP in patients
with and without ADHD diagnosis

In the ADHD group, 85 (93.4%) reported ChP. Intensity of
pain was significantly higher in the ADHD group as com-
pared to the NoADHD group (y* = 12.5, p = 0.004, V = 0.35).
This difference increased when excluding those with sub-
threshold ADHD symptoms from the noADHD group (y* =
20.4, p < 0.001, V = 0.53).

Pain and pain characteristics in patients with and
without ADHD diagnosis are detailed in Table 2.

Axial pain was predominantly observed in patients diag-
nosed with ADHD (86.8%). When excluding those with sub-
threshold ADHD symptoms from the sample, only 21.4% of
the remaining NoADHD group reported axial pain. As Table 2

Table 2: Pain characteristics in those with and without ADHD
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shows, this exclusion also resulted in a significant increase in
differences between the two groups regarding ChP, wide-
spread pain, and early onset of pain.

Logistic regression was performed to assess the impact
of the diagnostic categories ADHD, affective disorders,
anxiety disorders, and personality disorders, respectively,
on experiencing axial pain. This analyses revealed that
only ADHD diagnosis predicted axial pain (Table 3).

4 Discussion

To our knowledge, this is the first study of the relationship
between ChP and muscular regulation problems in patients
with ADHD, and other psychiatric disorders. Consistent with
our first hypothesis, psychiatric patients with ChP had a
higher prevalence of ADHD than those without ChP. This is
in accordance with the high occurrence of ADHD among ChP
patients found in other studies [9,10]. Conversely, a large
majority of the ADHD patients in our study suffered from
ChP. A study using the same pain assessment as our study,
found that 92% of adults with ADHD reported ChP — of whom
80% reported widespread pain, compared to 17.4% in the
healthy control group [19]. Similarly, in a study of young
women with ADHD, 75.9% reported ChP [18].

In our study, high pain intensity was reported both in
the ADHD group and in those with subthreshold ADHD
symptoms (but unconfirmed ADHD diagnosis). This is in
line with findings of increased risk of experiencing high
pain intensity among adults with higher ADHD symp-
toms [20].

Our findings provide support for our second hypoth-
esis that ChP and intensity of pain in ADHD is associated
with muscular dysregulation. ADHD patients with ChP
demonstrated significantly more muscular regulation pro-
blems than those without ChP, particularly regarding high
muscle tone (MFNU-T). Pain intensity was significantly

Pain ADHD (n =91) NOADHD (n =30) NoADHD-ex" (n=15) ADHD vs NoADHD (n =121)  ADHD vs noADHD-ex' (n = 105)
n % n % n % X p v X p v

Chronic 85 93.4 21 70.0 6 42.9 1.4 <0.001 0.31 26.8 <0.001 0.51

Axial? 79 86.8 15 50.0 3 214 17.6 <0.001 0.38 30.3 <0.001 0.54

Widespread3 70 76.9 15 50.0 3 214 7.8 0.005 0.25 17.6 <0.001 0.41

Early onset* 64 79.0 14 70.0 2 40.0 0.7 0.389 0.09 4.0 0.045 0.22

NoADHD = patients not diagnosed with ADHD. "Excluding those with subthreshold ADHD symptoms from the ‘NoADHD’ group. *Cervical spine or
anterior chest or thoracic spine or low back pain. Axial, and both upper and lower part of the body. “Before or equal to age 20 years (14 missing). x° =

Chi square or Fisher’s exact test. V = effect size.
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Table 3: Effect of diagnostic category on reporting axial pain, binary logistic regression

Independent variable Dependent variable n Wald (df 1)  Odds ratio (95% confidence interval) p Nagelknerke R
ADHD Axial pain 121 15.49 6.58 (2.58-16.83) <0.001  0.188
ADHD-ex’' Axial pain 105  29.49 2412 (5.87-99.23) <0.001 0324
Affective disorders Axial pain 121 0.01 0.96 (0.40-2.34) 0.934 0.000
Anxiety disorders Axial pain 121 0.38 1.31 (0.56-3.09) 0.538 0.005
Personality disorders Axial pain 121 0.72 1.77 (0.48-6.55) 0.385 0.010

'Excluding those with subthreshold ADHD symptoms from the sample. Axial pain = cervical spine or anterior chest or thoracic spine or low back pain.

correlated with both the MFNU-TS and the MENU-T sub-
score. The MFNU-I sub-score was not related to ChP. Our
findings correspond to the notion that longstanding high
muscle tone is thought to cause chronic muscle pain [25]. In
our study, the majority of the ADHD patients with ChP
reported experiencing pain from an early age. However,
it is a matter of speculation whether a high muscle tone
was concurrently present with ChP in childhood in these
cases. Such an assumption is supported by earlier findings
of heightened muscle tone in children with ADHD (84-92%
of those within the ADHD group, compared to 0-15% of
healthy controls) [30]. Furthermore, several studies have
reported an association between ChP and ADHD in youths
[16]. Taken together, these findings suggest that both ChP
and pain intensity in ADHD are associated with muscular
dysregulation, in particular high muscle tone.

Our third hypothesis was also supported. In addition to
an early onset of pain, it predicted that ChP in patients
diagnosed with ADHD would be characterized by being
widespread and axial, qualitatively different from ChP in
patients without ADHD. Our results showed that axial pain
was predominantly present in patients diagnosed with
ADHD (86.8% vs 50% in the NoADHD group). In this context,
it is important to note that several of the patients with sub-
threshold ADHD symptoms in the NoADHD group demon-
strated the same characteristics of ChP as the ADHD group,
and that only 21.4% of the rest of the NoADHD group reported
axial pain. In a study based on the same sample, we found
that patients with subthreshold ADHD symptoms demon-
strated the same muscular dysregulation as those with ADHD
diagnosis (Udal et al., 2024 in preparation).

The present study shows that ADHD diagnosis was a
predictor of “Axial pain,” whereas affective-, anxiety-, or
personality disorders were not. The axial muscles, which
include the muscles of the trunk and head, are involved in
postural adjustment and control, which is essential to
maintain the inherently unstable upright position of the
human body. Thus, these muscles are continuously in use
in the activities of daily life and will consequently be sub-
stantially affected by muscular dysregulation. This might

explain the high muscle tone found in stabilizing muscles
as the erector spinae, latissimus dorsi, and iliopsoas among
others, which subsequently may lead to axial and wide-
spread pain. Iliopsoas connects the lumbar spines to the
lower limbs, and a tightened iliopsoas may exaggerate
lumbar lordosis and lumbar pain [40]. This is in line with
the association between ADHD symptoms and persistent
chronic low back pain reported by Kasahara et al. [10].

The etiologies of ChP and ADHD are complex. Dopamine
dysregulation is involved in the neurobiology of both ADHD
[41], ChP and pain modulation [28,42]. In addition to the reg-
ulatory function of dopamine on behavioral self-regulation
[43], the dopamine system also appears to be involved in
modulation of skeletal muscle activity and muscle tone, as
well as modulation of movements via higher-order motor
centers in the brain [29]. Stimulants, which target the dopa-
mine system, are the most effective medications for the treat-
ment of core ADHD symptoms [44]. Stimulants also positively
improve the regulation of muscle tone and muscular inhibi-
tion [45], and postural stability [46]. It has also been shown
that stimulants may reduce ChP in patients with ADHD
[9,17,47]. A prospective study showed that individuals with
ADHD who had ongoing treatment with stimulants, reported
a lower prevalence of chronic widespread pain than those
not treated [17]. Treister et al. [24] found that adults with
ADHD were more sensitive to pain compared to controls, and
that stimulants partially reversed this altered pain response,
indicating that MPH exert anti-nociceptive properties in these
subjects. Taken together these findings indicate that the positive
impact of stimulants on ChP may be a secondary effect of the
normalization of muscle tone, and perhaps also a normalizing
effect on pain sensitivity.

Because ADHD medication may improve both pain and
ADHD symptoms [17,48], it is important to address ADHD in
patients with ChP, especially those with an early onset
axial pain. This is particularly important in pain clinics,
where clinicians may not routinely screen for ADHD. An
easily accessible and valid screening tool is the Adult
ADHD Self-Report Scale which was developed in coopera-
tion with the World Health Organization [49]. Moreover,
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the notably high prevalence of ADHD among psychiatric
patients with ChP, highlights the importance of assessing
pain in these patients. A deeper understanding of ADHD-
induced pain, as demonstrated by our study, could enhance
the precision of differential diagnosis and in some cases per-
haps also prevent misdiagnosis and subsequent unnecessary
or harmful treatment.

Longstanding, widespread and intense ChP would be
expected to have a detrimental effect on the experienced
quality of life [50]. However, one might consider whether
the specific axial and widespread pain reported in this
study in patients with ADHD also could have beneficial
effects on daily activities and functioning in these people.
Much of the physical restlessness and over-activity seen in
ADHD might be understood as behavioral responses or
adaptations to muscle stiffness and pain. By constantly
changing positions, individuals with ADHD achieve short-
term pain/discomfort relief and potentially enhance their
alertness and attention to ongoing activities and tasks.
From this viewpoint, stiffness and pain act as potent signals
prompting the body to stretch, change position, and, if fea-
sible, engage in movement, thereby promoting improved cog-
nitive and adaptive functioning. In this context, the demands
of modern urbanized life, which increasingly call for efficient,
concentrated effort while limiting physical activity, are likely
unsupportive of individuals with ADHD - or indeed anyone.

5 Limitations

The convenient and small sample size, and the low number
of patients without ChP and without an ADHD diagnosis,
limits generalizability of our findings. Nonetheless, the notable
differences in pain prevalence and pain characteristics
between those with and without ADHD, justify further studies
with larger and more bhalance samples.

The high prevalence of patients with ChP and with
ADHD in the sample was to be expected, as ChP and ADHD
were the main topics of the study, probably attracting partici-
pants already experiencing pain and/or ADHD symptoms. Also,
a disproportionately high prevalence of ADHD is reported
among psychiatric patients in Northern Europe [51] especially
within the catchment area of the study [52], which may have
further biased our sample. The predominance of women in
our sample is consistent with other adult psychiatric outpatient
studies [53]. Besides, it is likely that more women than men
would attend such studies because females are more likely to
experience chronic and widespread pain [54]. Among our par-
ticipants, however, there were no differences between men
and women regarding characteristics of ChP.
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One potential limitation of the MFNU is its reliance on
subjective evaluation in the scoring procedures. However,
the MFNU has been shown to be a reliable test, with high
internal consistency and interrater agreement [30]. Efforts
were also made to ensure the examiner was blinded to
diagnoses as much as possible.

6 Conclusions

Our research indicates a high prevalence of ADHD among
psychiatric patients experiencing ChP. Those diagnosed
with ADHD often report axial and widespread pain with
an early onset — symptoms less common in the other psy-
chiatric conditions studied. Notably, ChP in patients with
ADHD was strongly associated with muscular dysregula-
tion, particularly a high muscle tone. These observations
underscore the need for further research into the mechan-
isms linking ADHD with ChP, which could lead to more
targeted treatment strategies for these conditions, either
separately or in combination.

The notably high prevalence of ADHD among psychia-
tric patients with ChP, highlights the importance of asses-
sing pain in psychiatric patients, and also to investigate
ADHD symptoms in patients with ChP disorders, especially
in those with longstanding axial pain.
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