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The Comorbidity of Fibromyalgia Syndrome and
Attention Deficit and Hyperactivity Disorder
from a Pathogenic Perspective

Introduction

Fibromyalgia

Fibromyalgia (FM) is a central pain sensitivity syndrome
manifesting as widespread chronic pain and tenderness
with no evidence of soft tissue inflammation. Central
sensitization corresponds to heightened and long-lasting
sensitivity to peripheral, sometimes subthreshold, nox-
ious stimuli due to long-term potentiation of synapses
and altered activity of monoaminergic neurotransmission
systems within central pain pathways [1]. Clinical mani-
festations include widespread chronic pain, muscle ten-
derness, joint stiffness, fatigue, sleep disturbance, mood
disturbance, and cognitive symptoms [1].

Attention Deficit Hyperactivity Disorder

Attention deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder beginning in childhood, classi-
cally manifesting as a triad of hyperactivity, impulsivity,
and attention deficit, or any combination thereof. It is a
highly heritable and multifactorial disorder presenting
with both genetic and environmental determinants, as
well as complex interplay between the two. Both deter-
minants converge on downhill disturbances in the
monoaminergic systems, mainly in the prefrontal cortex,
manifesting as difficulties in executive (e.g., planning, re-
sponse inhibition, working memory, and vigilance) and
nonexecutive functions (e.g., timing, memory storage,
reaction time) [2].

Adult ADHD

Ten percent to 30% of ADHD cases persist until
adulthood but differ in presentation from that in children,
with a decrease more important for hyperactivity
symptoms—persisting sometimes as restlessness—than
for inattentive symptoms, which constitute the major im-
pact of the disorder. Furthermore, the male predomi-
nance seen in childhood markedly decreases with age
[3]. The diagnosis of ADHD at an adult age is made
difficult: first, by the requirement of an accurate retro-
spective report of childhood symptoms; second, by the

frequent presence of one or more co-occurring psychi-
atric disorders; and third, by the not-so-seldom feigning
of ADHD symptoms by some individuals to acquire
stimulant prescriptions for nonmedical purposes [4].

Background of the Comorbidity of Fibromyalgia and
Adult ADHD

The overlap between FM and adult ADHD is not incidental
and deserves particular attention. Studies have indeed put
forward that the prevalence of FM seems to be higher in
adults with ADHD than in controls or even patients with
cognitive complaints without ADHD. Inversely, adult ADHD
seems to be more frequent in FM [5]. Chronic pain has in
fact an interruptive effect on attention, and according to a
study conducted by Moore et al. in 2012 [6], it preferen-
tially affects complex attentional performances—attention
span, attentional switching, and divided attention—as
compared with simpler attentional tasks.

In the current issue, van Rensburg et al. present an arti-
cle entitled “Screening for Adult ADHD in Patients with
Fibromyalgia Syndrome,” in which they illustrate a high
prevalence (44.72%) of adult ADHD in 123 previously
confirmed FM patients, screened using the ADHD Self
Report Scale v1.1. More importantly, they emphasize
the under-recognized and disabling nature of cognitive
complaints, sometimes surpassing that of chronic pain.
In our manuscript, we comment on the study presented
by van Rensburg et al. to better investigate the notewor-
thy comorbidity between FM and ADHD, where cogni-
tive and pain tolerance alterations can be found, owing
to the presence of shared neurobiological mechanisms,
early life traumatic events, and emotional dysregulations
in both disorders.

ADHD and Fibromyalgia Comorbidity

The medical literature has already looked at the comor-
bidity between ADHD and FM, with studies estimating
that around 25% of FM patients have a dual diagnosis
of adult ADHD [7]. No studies, however, have used the
new modified American College of Rheumatology 2010
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diagnostic criteria for FM, which, compared with the
1990 criteria, focus more on nonpainful symptoms,
namely cognitive complaints. As such, the comorbidity
may have very well been under-reported.

A study by Reyero et al. [8] in 2010 has shown that a
history of childhood ADHD was more common in women
with FM, and hence postulates that later FM cognitive
symptoms may be the inattentive symptoms of childhood
ADHD persisting through adult age. Furthermore, Kaplan
et al. [9] present evidence that the increased rate of acci-
dents found in chronic pain patients—and that often trig-
ger the long-term potentiation process leading to
increased pain sensitivity—may be the consequence of
undiagnosed and untreated ADHD in childhood.

Moreover, the frequent comorbidity of FM and adult
ADHD may have interesting therapeutic implications, as
deficits in dopaminergic neurotransmission have been
identified in both conditions. One example in FM is the
decreased repetition of the Dopamine Receptor D4
(DRD4) gene, normally characterized by a highly polymor-
phic sevenfold repeat [10]. This seven-repeat variation is
associated with thinner right orbitofrontal, inferior prefron-
tal, and posterior parietal cortices and has also been
demonstrated in ADHD [11]. Stimulants such as methyl-
phenidate, used in the treatment of ADHD, and dopa-
mine agonists such as pramipexole have indeed been
shown to significantly improve pain and other FM symp-
toms such as cognitive difficulties in several studies [12].

Crossover Symptoms

Cognitive Dysfunction in FM Patients

Cognitive complaints in patients with FM, such as
slower reaction time, inability to inhibit irrelevant informa-
tion, or difficulties dividing attention, are due to dysfunc-
tions in the prefrontal cortex. Park et al. [13] showed
that individuals with FM fared worse than age-matched
controls and similarly to older controls on all cognitive
tasks except speed of processing. This emphasizes that
patients’ subjective complaints should be taken seri-
ously as their cognitive functions are clearly not age-
appropriate (30). Furthermore, Park et al. showed that
these cognitive impairments correlate with pain severity
but not with depressive or anxiety symptoms, proving
that they are indeed core symptoms of FM and not
merely secondary to a comorbid condition. As such,
comorbidities do worsen the cognitive profile of FM
patients but do not explain the entirety of the deficits.

Pain in ADHD Adults

Data are scarce when it comes to the evaluation of pain in
individuals with ADHD. In one interesting study, Treister
et al. [14] found that adult ADHD patients had lower objec-
tively measured pain threshold and tolerance time com-
pared with the control group. In a study conducted by
Stray et al. [15], adults with ADHD had more motor prob-
lems and higher muscle tone. Subsequently, they displayed

significantly higher and more widespread pain, as a result
of long-term motor restriction and heightened muscle tone.

The Neurobiology of FM and ADHD

Fibromyalgia

As shown in our previous paper [1], FM results from the
interaction of several pathogenic mechanisms. First,
there is an increase in the activity of the bottom-up ex-
citatory pain pathways with an upsurge of such trans-
mitters as substance-P, nitric oxide, nerve growth
factor, and glutamate. Concomitantly, there is a de-
crease in the activity of the top-down inhibitory path-
ways and in the levels of dopamine, norepinephrine,
serotonin, and endogenous opioids. The long-term con-
sequence of this imbalance is a functional then struc-
tural central sensitization with subsequent widespread
reduction in pain thresholds, increase in temporal sum-
mation, prolonged after-effects of noxious stimuli, and
reduced overall pain tolerance. Alongside this, chronic
sympathetic hyperactivity with hyporesponsiveness in
acute stress settings acts to exacerbate symptoms of
pain and fatigue. Furthermore, the hypothalamic–
pituitary–adrenal axis also displays disturbances in terms
of chronic hypoactivity, along with flattening of diurnal
cortisolemia variations, which also participate in the de-
velopment of symptoms of pain, fatigue, and depres-
sion. In this regard, central sensitization is now viewed
as the cornerstone of the development of FM and is
thought to be correlated with the burden of physical
and psychological traumas experienced before disease
onset that are impinged on the genetically determined
defective neural circuitry responsible for the processing
of these traumatic experiences. Peripheral pathogenic
processes have also been studied, such as impairments
in nociceptor sensitivity, immunologic alterations, and lo-
cal metabolic mechanisms within the muscles (i.e., ATP
depletion, lactic acid accumulation, hypocarbia) [1].

Attention Deficit Hyperactivity Disorder

ADHD is characterized by several functional and struc-
tural anomalies in various cerebral pathways, notably the
fronto–striatal, fronto–parieto–temporal, and fronto–
cerebellar, but also the fronto–limbic. As a whole, this
disconnectivity is the result of a delay in both functional
and anatomical cerebral maturation as part of an abnor-
mal neurodevelopmental process that impracts attention,
emotion, and somatosensory functions. From a neurobio-
logical standpoint, the most agreed upon impairments
seen in ADHD involve both the dopaminergic and norad-
renergic systems. For example, we find a variation in the
dopamine D4 receptor—correlated to prefrontal grey
matter volume—and an increase in dopamine reuptake
pump DAT1 binding, both of which are in favor of
reduced dopaminergic transmission [3,11].
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Early Life Traumatic Events in FM and ADHD

Fibromyalgia

Early life painful physical incidents can cause long-
lasting modifications in pain processing and perception
in adulthood and do so by triggering the aforementioned
central pain sensitization process [1,16]. More interest-
ingly, however, is the fact that childhood psychological
adversities may just as much induce alterations in future
nociceptive transmission—greater temporal summation,
increased number of pain locations, lower pain toler-
ance, and greater burden of pain [16].

Attention Deficit Hyperactivity Disorder

Single isolated traumatic life events can trigger subse-
quent conditioned somatic and behavioral responses
upon later exposure to cues related to the initial inci-
dent. Chronic or repeated exposure to abuse or neglect,

on the other, hand can produce much more profound
impacts on neurodevelopment [17]. These trauma-
induced alterations implicate such brain areas as the
dorsolateral prefrontal cortex, the orbitofrontal cortex,
and the anterior cingulate cortex, the same key areas
studied as the anatomical substrates for ADHD symp-
toms, but also the hippocampus, the amygdala, the
corpus callosum, and the hypothalamic–pituitary–adre-
nal axis [17]. In a clinical study on 364 victims of chronic
abuse during childhood in the United States, 22% later
developed ADHD [18].

Emotional Dysregulation in ADHD and FM

Fibromyalgia

Emotional dysregulation is a central element in patients
with FM, explaining the better part of their psychoso-
matic, mood, and anxiety symptoms, but also a part of
the cognitive difficulties encountered. As a matter of

Early life trauma�c events

Neuro-endocrinological, func�onal, and 
neuroanatomical abnormali�es

Hypothalamic–pituitary–adrenal axis and
sympathe�c nervous system anomalies

Dysfunc�on in monoaminergic transmissions
Prefrontal cortex and cor�co–limbic connec�on anomalies

Fibromyalgia
Chronic widespread pain

Muscle tenderness
Joint s�ffness

Fa�gue
Sleep disturbance
Mood disturbance

ADHD
Increased motor ac�vity

Inability to stay s�ll
Impulsivity

Increased talka�veness
Frequent interrup�on of others

Overlap syndrome
Distrac�bility

Difficul�es sustaining or
dividing a�en�on

Difficul�es finishing a task
Inability to inhibit 
irrelevant s�muli

Emo�onal dysregula�on

Figure 1 Shared early life events, pathophysiological processes, and clinical manifestations between fibromyalgia
and attention deficit hyperactivity disorder.
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fact, Duschek et al. [19], using an emotional variant of
the Stroop test, provided evidence in favor of attentional
bias and attentional delay in individuals with FM, driven
by the emotional valence of the stimuli. In the experi-
ment, patients took more time to identify the color in
which words with a negative connotation were written
as compared with neutral words, as more importance
was given to the negative emotional value than to the
neutral contextual cue (i.e., the color). This serves to
show that inattentiveness in FM may be explained by a
skewed focus on negative events and information, often
to the abstraction of neutral or positive ones.
Furthermore, pain severity had a much stronger correla-
tion with this attentional interference than did depres-
sion, anxiety, or medications [19].

Attention Deficit Hyperactivity Disorder

Individuals with ADHD frequently present with difficulties in
emotional recognition, regulation, and expression, although
these symptoms are often overlooked. These dysregula-
tions are mostly due to difficulties orienting attention toward
and recognizing emotional cues, underlain by impairments
in the striato–amygdalo–medio–prefrontal loop [20].

Conclusion

In conclusion, cognitive complaints in FM are often over-
looked, under-rated, or dismissed as subjective epiphe-
nomena of the frequently comorbid depressive or
anxious disorders. However, as shown, these comorbid-
ities explain only part of the complaints, whereas the
bigger part remains standalone symptoms that may ac-
tually be the leftover inattentive symptoms of a child-
hood ADHD that went undiagnosed and untreated. In
our current paper, we have shown that ADHD has a
higher prevalence among FM patients, owing first and
foremost to common neurobiological mechanisms.
Second, this comorbidity is explained by the fact that
ADHD may by itself trigger the development of central
sensitization and FM because of the higher occurrence
of physical accidents during childhood due to increased
activity and impulsivity. The common pathogenic path-
way for both ADHD and FM might be the emotional
dysregulation that follows early life stressful events.
Lastly, comorbid ADHD can therefore explain the cogni-
tive symptoms encountered in FM patients (Figure 1).

The subset of individuals presenting with both FM and
adult ADHD constitutes an interesting subpopulation
that may display homogeneous pathophysiological pro-
cesses, clinical presentations, and common therapeutic
targets and treatment responses. Further studies should
better delineate the characteristics of these patients to
improve management and subsequently quality of life.

RAMI BOU KHALIL, MD, MSC, ELIE KHOURY, MD, AND SAMI

RICHA, MD, PHD
Correspondence to: Rami Bou Khalil, MD, MSc,
Department of Psychiatry, Hotel Dieu de France

hospital, Saint Joseph University, Naccache boulevard,
P.O. Box 166830, Beirut, Lebanon. Tel: 961-709-

46430; Fax: þ961 (1) 615 250; E-mail: ramiboukhalil@
hotmail.com.

References

1 Bou Khalil R, Khoury E, Richa S. Do fibromyalgia
flares have a neurobiological substrate? Pain Med
2016;17(3):469–75.

2 Hamshere ML, Langley K, Martin J, et al. High loading
of polygenic risk for ADHD in children with comorbid
aggression. Am J Psychiatry 2013;170(8):909–16.

3 Cortese S. The neurobiology and genetics of
attention-deficit/hyperactivity disorder (ADHD): What
every clinician should know. Eur J Paediatr Neurol
2012;16(5):422–33.

4 Volkow ND, Swanson JM. Clinical practice: Adult at-
tention deficit-hyperactivity disorder. N Engl J Med
2013;369(20):1935–44.

5 Golimstok A, Fernandez MC, Garcia Basalo MM,
et al. Adult attention-deficit and hyperactivity disor-
der and fibromyalgia: A case-control study. Neuro
Open J 2015;2(2):61–6.

6 Moore DJ, Keogh E, Eccleston C. The interruptive
effect of pain on attention. Q J Exp Psychol 2006
2012;65(3):565–86.

7 Derksen MT, Vreeling MJW, Tchetverikov I. High fre-
quency of adult attention deficit hyperactivity disor-
der among fibromyalgia patients in the Netherlands:
Should a systematic collaboration between rheuma-
tologists and psychiatrists be sought? Clin Exp
Rheumatol 2015;33(1 suppl 88):S141.

8 Reyero F, Ponce G, Rodriguez-Jimenez R, et al. High
frequency of childhood ADHD history in women with
fibromyalgia. Eur Psychiatry 2011;26(8):482–3.

9 Kaplan MS, Kaplan LR. Why do chronic pain patients
have multiple accidents? Pain Med 2006;7(5):466.1.

10 Buskila D, Dan B, Cohen H, et al. An association
between fibromyalgia and the dopamine D4 recep-
tor exon III repeat polymorphism and relationship to
novelty seeking personality traits. Mol Psychiatry
2004;9(8):730–1.

11 Shaw P, Gornick M, Lerch J, et al. Polymorphisms
of the dopamine D4 receptor, clinical outcome, and
cortical structure in attention-deficit/hyperactivity dis-
order. Arch Gen Psychiatry 2007;64(8):921–31.

Bou Khalil et al.

1708



12 Young JL, Redmond JC. Fibromylagia, chronic fa-
tigue, and adult attention deficit hyperactivity disor-
der in the adult: A case study. Psychopharmacol
Bull 2007;40(1):118–26.

13 Park DC, Glass JM, Minear M, Crofford LJ.
Cognitive function in fibromyalgia patients. Arthritis
Rheum 2001;44(9):2125–33.

14 Treister R, Eisenberg E, Demeter N, Pud D.
Alterations in pain response are partially reversed by
methylphenidate (Ritalin) in adults with attention defi-
cit hyperactivity disorder (ADHD). Pain Pract 2015;
15(1):4–11.

15 Stray LL, Kristensen Ø, Lomeland M, et al. Motor
regulation problems and pain in adults diagnosed
with ADHD. Behav Brain Funct 2013;9:18.

16 Burke NN, Finn DP, McGuire BE, Roche M.
Psychological stress in early life as a predisposing
factor for the development of chronic pain: Clinical

and preclinical evidence and neurobiological mecha-
nisms. J Neurosci Res 2017;95(6):1257–70.

17 van der Kolk BA. The neurobiology of childhood
trauma and abuse. Child Adolesc Psychiatr Clin N
Am 2003;12(2):293–317, ix.

18 Ackerman PT, Newton JE, McPherson WB,
Jones JG, Dykman RA. Prevalence of post trau-
matic stress disorder and other psychiatric diag-
noses in three groups of abused children (sexual,
physical, and both). Child Abuse Negl 1998;22
(8):759–74.

19 Duschek S, Werner NS, Limbert N, Winkelmann A,
Montoya P. Attentional bias toward negative infor-
mation in patients with fibromyalgia syndrome. Pain
Med 2014;15(4):603–12.

20 Shaw P, Stringaris A, Nigg J, Leibenluft E. Emotion
dysregulation in attention deficit hyperactivity disor-
der. Am J Psychiatry 2014;171(3):276–93.

Commentary

1709



Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


