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Abstract

Recent studies emphasize an increased prevalence of non-motor symptoms in idiopathic dystonia with focal onset (IDFO), but their
pathophysiological relationship is not clear.

We aimed to identify the prevalence of depression and neurocognitive impairment in a group of patients with idiopathic dystonia with
focal onset and their impact on the patients’ quality of life.

This study represents a component of an ongoing research project — GENDYS. From the database of this project, we selected 48
patients 56.62+/-14.16 years old who have been examined clinically and using specific scales: Patient Health Questionnaire-9 (for
depression), Montreal Cognitive Assessment - MoCA (for cognitive impairment), and a 5-degree analog scale for subjective perception
of the severity of the disease. We conducted a descriptive cross-sectional study on patients with depression and cognition evaluated
by the above-mentioned scales. We also performed a nested case-control analysis on 20 IDFO patients with and without at least mod-
erate depression matched for age and gender; the cut-offs for depression were PHQ-9 score =10 and PHQ9 <5, for the depression
group and the control group, respectively. The cut-off for MoCA was 26 points. 22 IDFO patients (46%) had depression; 54.5% of IDFO
patients with depression had cognitive impairment, indicating a slight trend of increased cognitive impairment in those with depression
compared to those without; the perception of the severity of disease was the greatest in patients with depression.

Depression is more prevalent in patients with IDFO and is associated with a worse perception of the disease severity.
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Introduction also olfactory, sleep disorders, fatigue, and other sensory
symptoms. Their etiopathogenic significance and impor-
tance on the patients’ quality of life are not yet completely

Idiopathic dystonia with focal onset (IDFO) is defined as  understood.

a heterogeneous group of movement disorders character- We do not have enough data to understand if these

ized by intermittent or sustained involuntary movements ~ non-motor manifestations are psychological consequenc-

that determine abnormal dystonic postures and whose  es of dystonia or intrinsic phenomena determined by the
onset is focal in @ muscle group. During evolution, these  pathologic changes leading to both motor and non-motor
abnormal movements may keep the initial localization or ~ symptoms, or if both mechanisms are valid [11]. The clini-
extend to other muscles, which may define other topo-  cal reality indicates that these complex clinical manifesta-
graphic forms of dystonia (segmental, multifocal or gener-  tions are important not only for the pathophysiologic rela-
alized). Though most of the clinical studies have concen-  tionships but also to identify in clinical practice the factors
trated their attention on the motor abnormalities defining  able to influence the quality of life and which can interfere
dystonia, during the last decade, more reports emphasiz-  with the social stigma feeling, often noted in these patients
ing the importance in many cases of associated nonmotor  in other studies [12-17]. In particular, in one of the cited
clinical manifestations have been published [1-10]; mostof ~ studies [17], these aspects have reconfirmed using the
these symptoms were related to mood and cognition, but  International Classification of Functioning, Disability and
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Health (ICF) and emphasized that patients complained
not only of motor dysfunction but also a series of “mental
dysfunctions” in daily activities, subjectively perceived as
being worsened not mainly by dystonia but by the distur-
bances in their interpersonal relations and interactions.

In our study, we aimed to analyze if in a group of Ro-
manian patients with IDFO, there is a significant presence
of some particular mood and neurocognitive symptoms
and if their presence could be useful to identify some par-
ticular clinical phenotypes of dystonia.

Material and Methods

This study represents a component of an ongoing larger
research project (PN-Ill-P4-ID-PCE2016-0696), identified
as GENDYS. This project began in 2016, after obtaining
approval from the Ethics Committee of the Clinical Hospital
Colentina Bucharest; the selected patients have been en-
rolled only after signing informed consent. Their selection
was consecutive among all patients diagnosed with IDFO
using The International Parkinson and Movement Disorder
Society (MDS) criteria [18, 19], until February 28, 2019.
The total number of subjects enrolled in the GENDYS
project when we began the analysis for the actual study
was 116. The patients were subjected to a general and
neurologic examination, and some specific clinical scales
internationally validated that have been used for non-motor
symptoms, including the Patient Health Questionnaire-9
(PHQ-9) for depression and Montreal Cognitive Assess-
ment (MoCA) for neurocognitive disorders. All these data
have been included in a large database for the GENDYS
project. For the analysis of the data necessary to the ac-
tual study, we selected from this database 48 patients - 11
males (M) and 37 females (F) with an average age of 56.62
+/- 14.16 years old, who have been analyzed in a descrip-
tive cross-sectional study; the selection of these patients
was based on the availability of above-mentioned clinical
scales for depression and cognition. In the next step, we
performed a nested case-control analysis in 20 patients
with IDFO, with and without depression, at least moderate
(PHQ-9 score 210), matched for age and gender, which
have been selected from a group of 22 patients with avail-
able values for this score (2 patients have been eliminated
in order to match the two comparable groups for statistical
analysis). To define the depression group, we considered
a cut-off value for PHQ-9 of at least 10 points (meaning
moderate, moderate-severe, and severe depression) and
less than 5 points for the control group (without depres-
sion). To evaluate the subjective perception of the dystonia

Table 1: Prevalence of depression (PHQ-9 score).

Patients With depression (PHQ-9 = 5)
M 4 patients 36%

. 22 pts
F 18 patients 49%
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severity, we used a 5-degree analog scale (from 0 to 4),
values higher than 2 indicating an increased subjective
severity, and these values have been correlated with the
scores for depression. For the statistical analysis of these
data, we used the chi-square test due to the small number
of subjects available.

Results

In the cross-sectional analysis, we obtained the following
distribution of the IDFO subtypes: 20 patients (4 M and
16 F) with cervical dystonia, 23 patients (3 M and 20 F)
with craniofacial dystonia and 5 patients (3 M and 2 F) with
upper limb dystonia. According to the values of the PHQ-9
scale, 22 patients (i.e., 46% out of the 48 patients) also had
depression (PHQ-9 score =5), more prevalent in females:
18 F vs. 4 M (49% vs. 36%, p=0.06) (Table 1).

The 20 patients selected for the nested case-control
analysis (i.e., 2 M and 8 F) per group had an average age
of 51.40 +/- 14.37 years old for the study group and 50.90
+/- 12.88 years old in the control group.

The analysis of the neurocognitive performance eval-
uated by the MoCA score has shown a neurocognitive im-
pairment (score <26 p) in almost half of these patients with
a slightly increased prevalence in those younger than 65
years old (57% vs. 43%, p=0,1). The correlative analysis
between the neurocognitive impairment and the presence
of depression did not show significant differences between
cognitive impairment associated with depression (54.5%)
compared to dystonia without depression (45.5%) (Table 2).

In the nested case-control study, we included only pa-
tients with significant depression (Table 2), and the values
of the MoCA score indicating a significant cognitive impair-
ment (<26 p) were present in almost half of the patients (9
subjects); comparing the subjects with depression to those
without depression, we have noticed a slight increase of
the cognitive impairment level in those with depression
(50% vs. 40%, OR=1.5; p=0.65; 95% Cl= 0.25-8.82). Pa-
tients with craniofacial IDFO had a non-statistical signifi-
cant increased prevalence of depression than patients with
cervical dystonia (60% vs 30%, OR=3.5; p=0.18; 95% Cl=
0.55-22.30) (Table 3). A slight increase in depression was
present in patients with facial IDFO compared to its preva-
lence in all IDFO cases. In Table 4, we present the compar-
ative data related to the patients’ subjective evaluation of
the severity of depression using a 5-degree analog scale;
we notice that this perception has the greatest severity in
patients with depression compared to those without de-
pression.

Without depression (PHQ-9 < 5)
7 patients 64%

26 pts.
51% 2

19 patients



Table 2: Cognitive status (MoCA score; cut-off; <26).

Patients with depression
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Patients without depression

(PHQ-9 > 5) (PHQ-9 < 5 feta)
12 patients 10 patients

P 54.5% P 455% 2% 100%
Age Score Age Score patients
265 4 0 =65 4 0 8 0
years patients e years patients e patients 0
<65 8 0 <65 6 0 14 0
years patients e years patients Wb patients e

Table 3: Distribution of types of IDFO with and without depression.

Patients with at least moderate depression

Patients without depression

(PHQ-9 =10) (PHQ-9<5)
Cervical dystonia 2 Cervical dystonia 1
M 2 Craniofacial dystonia 0 M 2 Craniofacial dystonia 0
Upper limb dystonia 0 Upper limb dystonia 1
Cervical dystonia 1 Cervical dystonia 5
F 8 Craniofacial dystonia 6 F 8 Craniofacial dystonia 3
Upper limb dystonia 1 Upper limb dystonia 0
Table 4: Severity of perception.
Patients with at least moderate depression Patients without depression
(PHQ-9 = 10) (PHQ-9<5)
average score £ S.D. 3.4 £ 0.66 average score = S.D. 2505
increased perception 9 increased perception 5
(score = 3-4) (score = 3-4)
moderate perception ’ moderate perception 5

(score =1-2)

Discussions

In this pilot study that investigated patients with IDFO, we
noticed the presence of mood disorders (especially de-
pression) and mild neurocognitive impairment in almost
half of the studied group. As long as the number of patients
available for this study is relatively small for robust statis-
tical analysis, we cannot have clear-cut conclusions, but
a remarkable trend related to the presence of depression
and mild cognitive impairment is evident. These data are
in accordance with the conclusions of most of the other
studies we have cited in this paper, published in the last
years. In some of these studies [8, 17, 20], the authors
noticed that in most of the patients who affirmed significant
restrictions in their daily life activities, these are not due to
dystonia by itself, but to the alteration of their social and
interpersonal interactions that are not determined by motor
symptoms; some of these patients considered these dys-
functionalities to be severe. In other studies [21-23], the
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(score = 1-2)

presence of cognitive dysfunctions was considered to be
most often significant, but without elucidating their cause.
In one of these studies [22], the authors also cite previous
reports suggesting that decreased cognitive performance
could be secondary to the psychological impact of motor
and/or mood disorders associated with dystonia. Other
authors [24-28] have shown that psychiatric and other
non-motor comorbidities have an increased prevalence
and are a predictor for the quality of life in particular in
cervical dystonia, even more than the severity of dystonia.
The observations of our study are consistent with these
conclusions. Moreover, in our study, we emphasize the
observation that the subjective perception of the disease
severity seems to be greater in patients with IDFO, in par-
ticular with craniofacial dystonia. In one of the above-cit-
ed studies [24], it has been noticed that the prevalence
of psychiatric symptoms is significantly higher (64% vs.
28%, p=0.001) in patients with dystonia compared to those
without dystonia, depression and anxiety being the most
constant. These authors also noticed that the most impor-
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tant predictors of decreased quality of life have been the
severity of depression, along with the severity of pain and
disability, but not the severity of motor symptoms. Other
authors added that not only these factors negatively influ-
ence the quality of life, but also other non-motor symptoms
such as social phobia problems and sleep disorders, which
are often not diagnosed in patients with dystonia [29-32].
Some of the results of this study were presented as
a poster presentation at the MDS Congress in 2019 [33].

Conclusions

Our study, though limited by the small number of patients
available for the statistical analysis, shows an important
trend of the presence of mood disorders - in particular de-
pression, and mild neurocognitive impairment as associ-
ated non-motor symptoms in patients with IDFO and this
conclusion is in accordance with data published in many
recent studies. Moreover, in our study, we have shown that
the presence of depression (moderate, moderate-severe
or severe) associated with IDFO has a negative impact in
the subjective perception of the severity of dystonia and
the quality of life.

The presence of mild cognitive impairment seems to
be another clinical feature in patients with IDFO, even if
their intensity, at least that observed in our study, is not
increased.

The potential answer to the question if the presence
of these non-motor symptoms is an intrinsic feature of at
least some IDFO phenotypes could be clarified by more
profound genetic studies using Next Generation Sequenc-
ing (NGS) which, at least hypothetically, could identify
genes whose pathological changes could better correlate
to distinct IDFO phenotypes with or without non-motor
symptoms [34]. In fact, this is one of the final targets of
the GENDYS project [35, 36]. This idea is also support-
ed by preliminary data from other recent studies [37-39],
which suggest the existence of correlations between ge-
netic abnormalities and the presence of some psychiatric
symptoms, especially depression, in some forms of IDFO,
also correlated with abnormalities in the serotoninergic and
dopaminergic systems.

Acknowledgments

This study represents a component of GENDYS, which is
an ongoing research project (PN-111P4-1D-PCE-2016-0696)
funded by the Executive Unit for Financing Higher Educa-
tion, Research, Development and Innovation (UEFISCDI),
Romania.

Conflict of Interest

The authors declare that there is no conflict of interest.

References

1. Stamelou M, Edwards MJ, Hallett M, Bhatia KP. The non-motor
syndrome of primary dystonia: clinical and pathophysiological im-
plications. Brain. 2012;135(6):1668-81.

2. Marek M, Linnepe S, Klein C, Hummel T, Paus S. High prevalence
of olfactory dysfunction in cervical dystonia. Park Relat Disord.
2018; 53:33-6.

3. Hertenstein E, Tang NKY, Bernstein CJ, Nissen C, Underwood
MR, Sandhu HK. Sleep in patients with primary dystonia: A sys-
tematic review on the state of research and perspectives. Sleep
Medicine Reviews. W.B. Saunders Ltd; 2015; 26:95-107.

4.  Salouchina NI, Nodel MR, Tolmacheva VA. Non-motor disorders in
patients with muscular dystonia. Zhurnal Nevrol i psikhiatrii im SS
Korsakova. 2018;118(9):98.

5. Nikolova ZT, Fellbrich A, Born J, Dengler R, Schrdder C. Deficient
recognition of emotional prosody in primary focal dystonia. Eur J
Neurol. 2011;18(2):329-36.

6. Yang J, Shao N, Song W, Wei Q, Ou R, Wu Y, et al. Nonmotor
symptoms in primary adult-onset cervical dystonia and blepharo-
spasm. Brain Behav. 2017; 7(2).

7. Berman BD, Junker J, Shelton E, Sillau SH, Jinnah HA, Perl-
mutter JS, et al. Psychiatric associations of adult-onset focal
dystonia phenotypes. J Neurol Neurosurg Psychiatry. 2017;
88(7):595- 602.

8. Novaretti N, Cunha ALN, Bezerra TC, Pereira MAP, De Oliveira
DS, Macruz Brito MMC, et al. The prevalence and correlation
of non-motor symptoms in adult patients with idiopathic focal or
segmental dystonia. Tremor and Other Hyperkinetic Movements.
2019; 9.

9. Conte A, Defazio G, Hallett M, Fabbrini G, Berardelli A. The role
of sensory information in the pathophysiology of focal dystonias.
Nature Reviews Neurology. Nature Publishing Group; 2019;
15:224-33.

10. Kuyper DJ, Parra V, Aerts S, Okun MS, Kluger BM. Nonmotor
manifestations of dystonia: A systematic review. Movement Disor-
ders. 2011; 26:1206-17.

11. Valls-Sole J, Defazio G. Blepharospasm: Update on epidemiolo-
gy, clinical aspects, and pathophysiology. Frontiers in Neurology.
Frontiers Research Foundation; 2016; 7.

12. Rondot P, Marchand MP, Dellatolas G. Spasmodic torticollis--re-
view of 220 patients. Can J Neurol Sci. 1991;18(2):143-51.

13. Camfield L, Ben-Shlomo Y, Warner TT, Epidemiological Study of
Dystonia in Europe Collaborative Group. Impact of cervical dysto-
nia on quality of life. Mov Disord. 2002; 17(4):838-41.

14. Ben-Shlomo Y, Camfield L, Warner T, ESDE collaborative group.
What are the determinants of quality of life in people with cervical
dystonia? J Neurol Neurosurg Psychiatry. 2002; 72(5):608-14.

15. Rinnerthaler M, Mueller J, Weichbold V, Wenning GK, Poewe W.
Social stigmatization in patients with cranial and cervical dystonia.
Mov Disord. 2006; 21(10):1636-40.

16. Hilker R, Schischniaschvili M, Ghaemi M, Jacobs A, Rudolf J.
Health related quality of life is improved by botulinum neurotoxin
type A in long term treated patients with focal dystonia. J Neurol
Neurosurg Psychiatry. 2001; 71(2):193-9.

17. De Pauw J, van der Velden K, Cox R, Truijen S, Cras P, Mercelis
R, et al. Measuring Disability in Patients With Cervical Dystonia
According to the International Classification of Functioning, Disa-
bility and Health. OTJR Occup Particip Heal. 2017; 37(3):132-40.

18. Albanese A, Di Giovanni M, Lalli S. Dystonia: diagnosis and man-
agement, European Journal of Neurology. Blackwell Publishing
Ltd; 2019; 26: 5-17.

19. Albanese A. Phenomenology and classification of dystonia - a con-
sensus update. Mov Disord. 2013; 28(7):863-873.

20. Zetterberg L, Lindmark B, Sdderlund A, Asenlof P, Self-perceived
non-motor aspects of cervical dystonia and their association with
disability. J Rehabil Med. 2012; 44(11):950-4.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Journal of Medicine and Life Vol. 13, Issue 2, April-June 2020, pp. 170-174

Romano R, Bertolino A, Gigante A, Martino D, Livrea P, Defazio G.
Impaired cognitive functions in adult-onset primary cranial cervical
dystonia. Parkinsonism Relat Disord. 2014; 20(2):162-5.

Foley JA, Vinke RS, Limousin P, Cipolotti L. Relationship of Cogni-
tive Function to Motor Symptoms and Mood Disorders in Patients
With Isolated Dystonia. Cogn Behav Neurol. 2017; 30(1):16-22.
Lange F, Seer C, Dengler R, Dressler D, Kopp B. Cognitive
Flexibility in Primary Dystonia. J Int Neuropsychol Soc. 2016;
22(6):662-70.

Smit M, Kuiper A, Han V, Jiawan VCR, Douma G, van Harten B, et
al. Psychiatric co-morbidity is highly prevalent in idiopathic cervical
dystonia and significantly influences health-related quality of life:
Results of a controlled study. Parkinsonism Relat Disord. 2016;
30:7-12.

Conte A, Berardelli I, Ferrazzano G, Pasquini M, Berardelli A,
Fabbrini G. Non-motor symptoms in patients with adult-onset fo-
cal dystonia: Sensory and psychiatric disturbances. Parkinsonism
Relat Disord. 2016; 22:5111-4.

Li S, Wang L, Yang Y, Qiao L, Zhang D, Wan X. Non-motor Symp-
toms in Chinese Patients With Isolated Generalized Dystonia: A
Case—Control Study. Front Neurol. 2020; 8-11.

Smit M, Kamphuis ASJ, Bartels AL, Han V, Stewart RE, Zijdewind
|, et al. Fatigue, Sleep Disturbances, and Their Influence on Qual-
ity of Life in Cervical Dystonia Patients. Mov Disord Clin Pract.
2017; 4(4):517-23.

Smit M, Bartels AL, Kuiper A, Kamphuis ASJ, Han V, Tijssen MAJ.
The Frequency and Selfperceived Impact on Daily Life of Motor
and Non-motor Symptoms in Cervical Dystonia. Mov Disord Clin
Pract. 2017; 4(5):750-4.

Torres JAKL, Rosales RL. Nonmotor Symptoms in Dystonia. In:
International Review of Neurobiology. Academic Press Inc.; 2017;
1335-71.

Sandhu H, Bernstein CJ, Davies G, Tang NKY, Belhag M, Tingle
A, et al. Combined cognitive— behavioural and mindfulness pro-
gramme for people living with dystonia: a proof-of-concept study.
BMJ Open. 2016; 6:e011495.

174

31.

32.

33.

34.

35.

36.

37.

38.

39.

Eggink H, Coenen MA, Jong R De, Toonen RF, Eissens MH, Veen-
stra WS, et al. Parkinsonism and Related Disorders Motor and
non-motor determinants of health-related quality of life in young
dystonia patients. Park Relat Disord [Internet]. 2019; 58:50-5.
Eggink H, Coenen MA, de Jong R, Toonen RF, Eissens MH, Veen-
stra WS, et al. Motor and nonmotor determinants of health-related
quality of life in young dystonia patients. Parkinsonism Relat Dis-
ord. 2019; 58:50-5.

Bajenaru OL, Popescu-Olaru |, Serban E, Cozma L, Raicu F,
Cocos R, et al. Depression and cognitive impairment in isolated
focal-onset dystonia: prevalence and risk factors in a group of Ro-
manian patients - MDS Abstracts. Meet Abstr to Int Congr Park Dis
Mov Disord Mov Disord. 2019; 34, supl 2:S517.

Peall KJ, Kuiper A, de Koning TJ, Tijssen MAJ. Non-motor symp-
toms in genetically defined dystonia: Homogenous groups require
systematic assessment. Parkinsonism and Related Disorders. El-
sevier Ltd; 2015; 21:1031-40.

Popescu-Olaru |, Bajenaru OL, Cozma L, Tulba D, Lefter A, Serban
E, et al. Adult-onset isolated focal dystonia - a descriptive study in
a Romanian group of patients. Eur J Neurol. 2019;26, supl 1:836.
Cocos R, Popescu-Olaru I, Bajenaru OL, Cozma L, Dumitrescu
L, Tanasescu R, et al. Genomic profiling of adult onset isolated
focal dystonia in a group of Romanian patients. Meet Abstr to Conf
52nd Conf Eur Human-Genetics (ESHG), Eur J Hum Genet. 2019;
27:1475-6.

Smit M, Bartels AL, van Faassen M, Kuiper A, Niezen-Koning KE,
Kema IP, et al. Serotonergic perturbations in dystonia disorders-a
systematic review. Neuroscience and Biobehavioral Reviews. El-
sevier Ltd; 2016; 65:264-75.

Zoons E, Tijssen MAJ, Dreissen YEM, Speelman JD, Smit M, Booij
J. The relationship between the dopaminergic system and depres-
sive symptoms in cervical dystonia. Eur J Nucl Med Mol Imaging.
2017; 44(8):1375-82.

Zoons E, Booij J, Speelman JD, Dreissen YEM, Smit M, Tijssen MAJ.
Lower serotonin transporter binding in patients with cervical dystonia
is associated with psychiatric symptoms. EJNMMI Res. 2017.



