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Introduction
Dystonia is characterized by sustained or intermittent muscle 
contractions that cause abnormal movements and postures. Ac-
cording to a recent consensus paper of the Movement Disorders 
Society, the clinical classification of dystonia is based on two axes  
[1]: Axis I describes the clinical characteristics and phenome-
nology of various dystonias, while Axis II takes into account 
the aetiology. Cervical Dystonia (CD) is one of the most com-
mon forms of adult onset dystonias [2] and is characterized by 
an excessive activity of neck muscles leading to abnormal head 
movements and postures. Disability in CD arises mainly as a 
consequence of motor disturbances. Recent evidence, however, 
shows that in addition to motor abnormalities, patients with CD 
also have several Non-Motor Symptoms (NMS) including pain, 
sensory abnormalities and psychiatric disturbances [3-5]. Several 
studies have consistently reported that CD patients have a high 
frequency of depressive and anxiety disorders [3,4,6] and these 
disorders have a profound impact on the quality of life [7,8]. 
It is however still unclear whether depression emerges in CD 
patients as a consequence of the burden of motor disturbances, 
or whether it should be considered part of the spectrum of this 
disorder. The aim of this paper is to review studies investigating 
psychiatric disorders (with emphasis on depressive disorders) in 
patients affected by CD, and to see whether depression should 
be considered an intrinsic symptom of the neurological disease. 

Psychiatric Disorders in CD
The frequency and type of psychiatric disorders in CD has been 
addressed in several studies [6,9]. Comparison between studies 
may however be difficult because researchers have used different 
methods to diagnose the various psychiatric disturbances (i.e., 
Formal Interview vs Self-Rating Scales), or because not all stud-
ies compared the results with those obtained in healthy control 

subjects. Notwithstanding these limitations the results of the  
majority of studies confirm that psychiatric disorders are frequent 
in CD. For example, diagnosis of current or lifetime psychiatric  
disorders was found in up to 91.4% of patients with CD, as  
compared to 35% in the general population [10]. Specifically, CD 
patients have an increased lifetime risk of developing depression 
(ranging from 15% to 53.4%) and anxiety disorders (ranging 
from 26.4% to 83.3%) [10]. Lencer et al., in a comparison of the 
prevalence rates of psychiatric diagnoses in 86 patients with focal 
dystonia (70 with CD) with a reference population based sample 
(n = 3943), found a significant increase in lifetime prevalence 
for any psychiatric or personality disorder (70.9 %) in dystonia 
patients [9]. In a case-control study that used the Standardized 
Clinical Interview for psychiatric Disorders (SCID-I), Fabbrini 
et al., [6] found that depressive disorders were significantly more  
frequent in CD patients than in age and sex-matched healthy 
controls (26.9% vs 6%, p < 0.01); the Beck Depression Inventory 
(BDI) scores were also higher in CD patients than in controls 
(5.6 ± 4.7 vs 2.8 ± 2.2, p < 0.01). More recently, Lehn et al., 
confirmed that patients with focal dystonia (including CD) had 
more depressive, obsessive compulsive, and anxiety symptoms 
than either healthy subjects or patients with hemifacial spasm [11].

Further support for the high prevalence of psychiatric symptoms 
in CD comes from two recent studies. Comparing the prevalence 
rates of specific psychiatric disorders between different types 
of movement disorders, patients with focal dystonia (including 
those with CD) showed the highest rates of anxiety disorders [12].  
Finally, Berman et al., [13], in a large (478 patients) international, 
multicentre cohort of recently diagnosed patients with adult-onset 
focal dystonia (including CD) determined whether the severity of 
psychiatric symptoms differs according to the initial site of onset. 
The results demonstrated that depression and anxiety (measured 
through BDI, HADS-D and HADS-A) coexisted in about one third 
of patients of isolated, idiopathic dystonia patients. The proportion 
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of patients with depression did not significantly differ across the 
different dystonia groups.

CD and Depression: How are They Relat-
ed?
Some studies have addressed the issue whether psychiatric dis-
orders in CD patients are secondary to motor disturbances or 
whether they are part of the spectrum of this disorder. In 1998, 
Wenzel et al., [14] first showed that mood disorders preceded 
the onset of CD in 53% of patients, and that anxiety disorders 
preceded the onset of CD in 68% of patients [14]. Similar results 
were obtained a decade later by Moraru et al., [15], who found 
that 42.5% of their 40 CD patients met the criteria for at least one 
lifetime diagnosis of psychiatric disturbances prior to the onset 
of CD. In another study, a high prevalence of social phobia and 
depressive coping behavior was found to be the main predictor 
of psychiatric comorbidity in 116 CD patients [10]. In these pa-
tients, the mean age of onset was 24.3 ± 11.4 years for psychiatric 
illness and 42.5 ± 14.4 years for the onset of motor symptoms. 
The severity of depression in patients with dystonia, with the 
exception of one study [16], did not correlate with the severity 
of dystonia, suggesting that depression is a primary abnormality 
[4,17]. Fabbrini et al., [6] also confirmed that psychiatric disorders 
started on average 18.4 ± 13.9 years before the onset of dystonia 
and that there were no clinic-demographic differences between 
CD patients with or without psychiatric disturbances. Following 
these observations, a recent five year long follow-up study of 
the psychiatric disorders in a cohort of CD patients, showed that 
depressive disorders are relatively stable during the course of the 
disease, in spite of an improvement in the severity of dystonia 
[18]. Finally, Muller et al., found that the treatment with botulinum 
toxin offers significant improvement in motor symptoms and pain 
relief in CD patients, but this improvement is not followed by an 
improvement in depression [19].

Discussion
Most of the studies reviewed in this paper suggest that depression 
in CD is part of the clinical spectrum of the disorder. Supporting 
this hypothesis, we observed the following: 1) depression in many 
patients precedes the onset of CD; 2) the severity of depression 
does not correlate with the severity of dystonia; 3) there are no 
clinical-demographic differences between CD patients with or 
without depression; 4) psychiatric symptoms seem to be quite 
stable over the course of the disease in spite of an improvement 
in the severity of CD.

Pathophysiology of dystonia as studied by neurophysiological 
methods encompasses three main mechanisms: 1) lack of inhi-
bition at spinal, brainstem and cortical level; 2) impairment of 
somatosensory processing and sensorimotor integration and 3) 
abnormal plasticity of sensorimotor cortex. Imaging studies also 
show changes in the basal ganglia-sensorimotor cortex network 
and in the cerebello-thalamo-cortical pathway. The pathogenesis 

of depression in CD is still matter of discussion. Structural abnor-
malities in brain regions involved in emotion regulation have been 
reported in dystonia [20,21]. Adverse life events, dysregulation 
of monoamine neurotransmitter metabolism, genetic factors and 
activation of inflammatory pathways, including inflammatory 
cytokines are the main factors implicated in the aetiology of de-
pression [22,23]. Cognitive and neurochemical abnormalities that 
are part of the complex domain of depression may trigger aberrant 
activity within the basal ganglia [24]. These mechanisms may 
have a role in the genesis of mood disorders in dystonia patients 
[25]. In addition, individuals with damage of basal ganglia often 
show changes in a variety of behavioral and psychological do-
mains [26] including both emotion processing (e.g., perception 
and experience) [27] and increased risk for depression [28]. It 
is therefore possible that changes in the activity of cortico-stri-
atal-thalamo-cortical circuits contributes not only to motor symp-
toms, but also to psychiatric symptoms in CD. A recent finding 
indicates that Striatal DAT BPND were significantly lower in 
depressed versus non-depressed CD patients, also suggesting 
a role for dopamine in the aetiology of depression in CD [29]. 
Clinical observation of the frequent co-existence of depression 
and anxiety in patients with CD, as well as the observation that 
cortical-limbic-striatal dysfunction is involved in depression and 
other neuropsychiatric disorders therefore suggests the direction 
of future research aimed at better characterizing relationship be-
tween CD and depression.

References
1. Albanese A, Bhatia K, Bressman SB, Delong MR, Fahn S, et al. 

(2013) Phenomenology and classification of dystonia: a consensus 
update Mov Disord 28: 863-873.

2. Defazio G, Esposito M, Abbruzzese G, Scaglione CL, Fabbrini G, 
et al. (2017) The Italian Dystonia Registry: rationale, design and 
preliminary findings. Neurol Sci 38: 819-825.

3. Suttrup I, Oberdiek D, Suttrup J, Osada N, Evers S, et al. (2011) 
Loss of sensory function in patients with idiopathic hand dystonia. 
Mov Disord 26: 107-113.

4. Stamelou M, Edwards MJ, Hallett M, Bhatia KP (2012) The non-motor 
syndrome of primary dystonia: clinical and pathophysiological impli-
cations. Brain 135: 1668-1681.

5. Conte A, Berardelli I, Ferrazzano G, Pasquini M, Berardelli A, et 
al. (2016) Non-motor symptoms in patients with adult-onset focal 
dystonia: Sensory and psychiatric disturbances. Parkinsonism Relat 
Disord 22: 111-114.

6. Fabbrini G, Berardelli I, Moretti G, Pasquini M, Bloise M, et al. (2010) 
Psychiatric disorders in adult-onset focal dystonia: a case-control 
study. Mov Disord 25: 459-465.

7. Comella CL, Leurgans S, Wuu J, Stebbins GT, Chmura T, et al. (2003) 
Dystonia Study Group. Rating scales for dystonia: a multicenter as-
sessment. Mov Disord 18: 303-312. 

8. van den Dool J, Tijssen MA, Koelman JH, Engelbert RH, Visser B 
(2016) Determinants of disability in cervical dystonia. Parkinsonism 
Relat Disord 32: 48-53. 

9. Lencer R, Steinlechner S, Stahlberg J, Rehling H, Orth M, et al. (2009) 

Curr Adv Neurol Neurol Disord 2017: 15-17.                                                                                                                                                                                     .02.

Citation: Berardelli I, Fabbrini G (2017) Cervical Dystonia and Depression: Which Comes First? Curr Adv Neurol Neurol Disord 2017: 15-17.
DOI : https://doi.org/10.29199/2637-6997/CANN-101013

https://www.ncbi.nlm.nih.gov/pubmed/23649720
https://www.ncbi.nlm.nih.gov/pubmed/23649720
https://www.ncbi.nlm.nih.gov/pubmed/23649720
https://link.springer.com/article/10.1007/s10072-017-2839-3
https://link.springer.com/article/10.1007/s10072-017-2839-3
https://link.springer.com/article/10.1007/s10072-017-2839-3
https://www.ncbi.nlm.nih.gov/pubmed/20960475
https://www.ncbi.nlm.nih.gov/pubmed/20960475
https://www.ncbi.nlm.nih.gov/pubmed/20960475
https://www.ncbi.nlm.nih.gov/pubmed/21933808
https://www.ncbi.nlm.nih.gov/pubmed/21933808
https://www.ncbi.nlm.nih.gov/pubmed/21933808
https://www.ncbi.nlm.nih.gov/pubmed/26360238
https://www.ncbi.nlm.nih.gov/pubmed/26360238
https://www.ncbi.nlm.nih.gov/pubmed/26360238
https://www.ncbi.nlm.nih.gov/pubmed/26360238
https://www.ncbi.nlm.nih.gov/pubmed/20108377
https://www.ncbi.nlm.nih.gov/pubmed/20108377
https://www.ncbi.nlm.nih.gov/pubmed/20108377
https://www.ncbi.nlm.nih.gov/pubmed/12621634
https://www.ncbi.nlm.nih.gov/pubmed/12621634
https://www.ncbi.nlm.nih.gov/pubmed/12621634
https://www.ncbi.nlm.nih.gov/pubmed/27553512
https://www.ncbi.nlm.nih.gov/pubmed/27553512
https://www.ncbi.nlm.nih.gov/pubmed/27553512
https://www.ncbi.nlm.nih.gov/pubmed/19465414
https://doi.org/10.29199/2637-6997/CANN-101013


Primary focal dystonia: evidence for distinct neuropsychiatric and 
personality profiles. J Neurol Neurosurg Psychiatry 80: 1176-1179.

10. Gundel H, Wolf A, Xidara V, Busch R, Ladwig KH, et al. (2003) High 
psychiatric comorbidity in spasmodic torticollis: a controlled study. J 
Nerv Ment Dis 191: 465-473.

11. Lehn A, Mellick G, Boyle R (2014) Psychiatric disorders in idiopath-
ic-isolated focal dystonia. J Neurol 261: 668-774.

12. Steinlechner S, Hagenah J, Rumpf HJ, Meyer C, John U, et al. (2017) 
Associations of specific psychiatric disorders with isolated focal dys-
tonia, and monogenic and idiopathic Parkinson’s disease. J Neurol 
264: 1076-1084. 

13. Berman BD, Junker J, Shelton E, Sillau SH, Jinnah HA, et al. (2017) 
Psychiatric associations of adult-onset focal dystonia phenotypes. J 
Neurol Neurosurg Psychiatry 0: 1-8.

14. Wenzel T, Schinider P, Wimmer A, Steinhoff N, Moraru E, et al. (1998) 
Psychiatric comorbidity in patients with spasmodic torticollis. J Psy-
chosom Res 44: 687-690.

15. Moraru E, Schnider P, Wimmer A, Wenzel T, Birner P, et al. (2002) 
Relation between depression and anxiety in dystonic patients: im-
plications for clinical management. Depress Anxiety 16: 100-103.

16. Gundel H, Busch R, Ceballos-Baumann A, Seifert E (2007) Psychi-
atric comorbidity in patients with spasmodic dysphonia: a controlled 
study. J Neurol Neurosurg Psychiatry 78: 1398-1400.

17. Yang J, Shao N, Song W, Wei Q, Ou R, et al. (2017) Nonmotor symp-
toms in primary adult-onset cervical dystonia and blepharospasm. 
Brain Behav 7: 00592.

18. Berardelli I, Ferrazzano G, Pasquini M, Biondi M, Berardelli A, et al. 
(2015) Clinical course of psychiatric disorders in patients with cervical 
dystonia. Psychiatry Res 229: 583-585.

19. Müller J, Kemmler G, Wissel J, Schneider A, Voller B, et al. (2002) 

The impact of blepharospasm and cervical dystonia on health-related 
quality of life and depression. J Neurol 249: 842-846.

20. Gong Q, He Y (2015) Depression, neuroimaging and connectomics: 
a selective overview. Biol Psychiatry 77: 223-235. 

21. Sexton CE, Mackay CE, Ebmeier KP (2013) A systematic review 
and meta-analysis of magnetic resonance imaging studies in late-life 
depression. Am J Geriatr Psychiatry 21: 184-195.

22. Pasquini M, Berardelli I, Biondi M (2014) Ethiopathogenesis of de-
pressive disorders. Clin Pract Epidemiol Ment Health 10: 166-167.

23. Miller AH, Maletic V, Raison CL (2009) Inflammation and its discon-
tents: the role of cytokines in the pathophysiology of major depres-
sion. Biol Psychiatry 65: 732-741. 

24. Brody AL, Barsom MW, Bota RG, Sexena S (2001) Prefrontal-Sub-
cortical and Limbic Circuit Mediation of Major Depressive Disorder. 
Semin Clin Neuropsychiatry 6: 102-112.

25. Hallet M (1998) Physiology of Dystonia. Adv Neurol 78: 11-18.

26. Aarsland D, Marsh L, Schrag A (2009) Neuropsychiatric symptoms 
in Parkinson’s disease. Mov Disord 24: 2175-2186.

27. Calder AJ, Keane J, Manes F, Antoun N, Young AW (2000) Impaired 
recognition and experience of disgust following brain injury. Nature 
neuroscience 3: 1077-1078.

28. Nishiyama Y, Komaba Y, Ueda M, Nagayama H, Amemiya S, et al. 
(2010) Early depressive symptoms after ischemic stroke are asso-
ciated with a left lenticulocapsular area lesion. J Stroke and Cerebr 
Dis 19: 184-189.

29. Zoons E, Tijssen MA, Dreissen YE, Speelman JD, Smit M, et al. 
(2017) The relationship between the dopaminergic system and de-
pressive symptoms in cervical dystonia. Eur J Nucl Med Mol Imaging 
44: 1375-1382.

Citation: Berardelli I, Fabbrini G (2017) Cervical Dystonia and Depression: Which Comes First? Curr Adv Neurol Neurol Disord 2017: 15-17.

NorCal Open Access Publications                                                                                                                                                                                                       .03.

https://www.ncbi.nlm.nih.gov/pubmed/19465414
https://www.ncbi.nlm.nih.gov/pubmed/19465414
https://www.ncbi.nlm.nih.gov/pubmed/12891094
https://www.ncbi.nlm.nih.gov/pubmed/12891094
https://www.ncbi.nlm.nih.gov/pubmed/12891094
https://www.ncbi.nlm.nih.gov/pubmed/24449065
https://www.ncbi.nlm.nih.gov/pubmed/24449065
https://www.ncbi.nlm.nih.gov/pubmed/28401296
https://www.ncbi.nlm.nih.gov/pubmed/28401296
https://www.ncbi.nlm.nih.gov/pubmed/28401296
https://www.ncbi.nlm.nih.gov/pubmed/28401296
http://jnnp.bmj.com/content/early/2017/04/24/jnnp-2016-315461
http://jnnp.bmj.com/content/early/2017/04/24/jnnp-2016-315461
http://jnnp.bmj.com/content/early/2017/04/24/jnnp-2016-315461
https://www.ncbi.nlm.nih.gov/pubmed/9678750
https://www.ncbi.nlm.nih.gov/pubmed/9678750
https://www.ncbi.nlm.nih.gov/pubmed/9678750
https://www.ncbi.nlm.nih.gov/pubmed/12415533
https://www.ncbi.nlm.nih.gov/pubmed/12415533
https://www.ncbi.nlm.nih.gov/pubmed/12415533
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095627/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095627/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095627/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5318359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5318359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5318359/
https://www.ncbi.nlm.nih.gov/pubmed/26239770
https://www.ncbi.nlm.nih.gov/pubmed/26239770
https://www.ncbi.nlm.nih.gov/pubmed/26239770
https://www.ncbi.nlm.nih.gov/pubmed/12140667
https://www.ncbi.nlm.nih.gov/pubmed/12140667
https://www.ncbi.nlm.nih.gov/pubmed/12140667
https://www.ncbi.nlm.nih.gov/pubmed/25444171
https://www.ncbi.nlm.nih.gov/pubmed/25444171
https://www.ncbi.nlm.nih.gov/pubmed/23343492
https://www.ncbi.nlm.nih.gov/pubmed/23343492
https://www.ncbi.nlm.nih.gov/pubmed/23343492
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4296471/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4296471/
https://www.ncbi.nlm.nih.gov/pubmed/19150053
https://www.ncbi.nlm.nih.gov/pubmed/19150053
https://www.ncbi.nlm.nih.gov/pubmed/19150053
https://www.ncbi.nlm.nih.gov/pubmed/11296310
https://www.ncbi.nlm.nih.gov/pubmed/11296310
https://www.ncbi.nlm.nih.gov/pubmed/11296310
https://www.ncbi.nlm.nih.gov/pubmed/9750898
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2787875/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2787875/
https://www.ncbi.nlm.nih.gov/labs/articles/11036262/
https://www.ncbi.nlm.nih.gov/labs/articles/11036262/
https://www.ncbi.nlm.nih.gov/labs/articles/11036262/
https://www.ncbi.nlm.nih.gov/pubmed/20434044
https://www.ncbi.nlm.nih.gov/pubmed/20434044
https://www.ncbi.nlm.nih.gov/pubmed/20434044
https://www.ncbi.nlm.nih.gov/pubmed/20434044
https://www.ncbi.nlm.nih.gov/pubmed/28314910
https://www.ncbi.nlm.nih.gov/pubmed/28314910
https://www.ncbi.nlm.nih.gov/pubmed/28314910
https://www.ncbi.nlm.nih.gov/pubmed/28314910



