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Background: The etiology and motor presentation differs between pediatric- and adult-onset dystonia. Emerging evidence has demonstrated that non-motor symptoms are frequent in adult dystonia, which affect the quality of life. By contrast, little is known about the frequency and severity of such presentations in pediatric-onset individuals. Here, we investigated the motor and non-motor symptoms in a large cohort of Chinese patients with isolated dystonia and compared between pediatric-onset and adult-onset groups.
Methods: In this retrospective study, 34 pediatric-onset patients and 197 adult-onset patients with isolated dystonia were recruited. Motor impairment was assessed by the Burke-Fahn-Marsden Dystonia Rating Scale (BFMDRS). Non-motor symptoms were evaluated through several validated scales, including fatigue (by Fatigue Severity Scale, FSS), excessive daytime sleepiness (by Epworth Sleepiness Scale, ESS), sleep disturbance (by Pittsburgh Sleep Quality Index, PSQI), anxiety (by Beck Anxiety Inventory, BAI) and depression (by Beck Depression Inventory 21, BDI-21).
Results: Generalized dystonia was more common in pediatric-onset patients and focal dystonia was more common in adult-onset patients (p < 0.001). Generally, the BFMDRS score in total pediatric-onset group was higher than adult-onset group (p = 0.002). No differences was found in BFMDRS score between pediatric-onset and adult-onset patients with cervical and multifocal subtype dystonia. Compared with adult-onset group, pediatric-onset group had a lower rate of sleep disturbance (p < 0.0001) and similar rates of fatigue, excessive daytime sleepiness, depression and anxiety. Logistic regression analysis on patients with cervical dystonia indicated that the adult-onset and motor severity were independently associated with increased odds of sleep disturbance (p = 0.03) and depression (p = 0.01), respectively.
Conclusion: Pediatric-onset dystonia patients were less likely to display focal dystonia. Most non-motor symptoms in pediatric-onset patients were comparable to their adult-onset counterparts. Non-motor presentations may to some extent correlate with motor symptoms, but their underlying pathophysiology need to be investigated further.
Keywords: dystonia, age, non-motor symptoms, motor severity, pediatric-onset
INTRODUCTION
Dystonia is the third most prevalent movement disorder characterized by involuntary muscle contractions that lead to abnormal movement (often twisting and repetitive), postures, or both. While the pathogenesis of dystonia still remains uncertain, for dystonia occurring at childhood and adolescence, here referred to as pediatric-onset dystonia, the cause is more detectable than adult-onset dystonia, which could be attributable to a list of known genetic and non-genetic factors [1].
Emerging evidence has demonstrated that it is of great importance in clinical practice to dissect the dystonia according to patients’ onset age [1, 2]. In adult-onset patients, dystonia often remains focal, whereas in pediatric-onset patients, dystonia is more likely to progress from one body region to a generalized body involvement, which may pose burden on their development and daily life [2]. Apart from motor impairment, a sizable proportion of adult-onset dystonia patients have been shown to suffer from various non-motor symptoms, such as neuropsychiatric disturbance, sleep problems, sensory disorder and cognitive decline, some of them has been found to associate with the decreased quality of life [3–5].
Although non-motor symptoms have already been investigated among adult-onset dystonia patients by a number of studies, little is known about the frequency and severity of such presentations and their clinical relevance with motor impairment for pediatric-onset individuals. The largest retrospective study on 50 childhood dystonia patients has observed a higher incidence of anxiety and prosocial difficulties in young patients compared with their age-matched peers, suggesting that pediatric-onset dystonia patients also suffer from non-motor disorders [6]. To our knowledge, no study has compared the differences between pediatric-onset and adult-onset dystonia patients in terms of non-motor presentations so far.
Here, we report the motor and non-motor features in a large cohort of Chinese patients with isolated dystonia and compare the differences between pediatric-onset and adult-onset groups. The correlation between motor and non-motor impairment is also evaluated.
METHODS
Patients
Isolated dystonia patients who were followed at the Movement Center of Ruijin Hospital (Shanghai Jiao Tong University School of Medicine, Shanghai) during July 2020 and June 2022 were enrolled in the present study. The diagnostic criterion of dystonia was based on the 2013 Consensus of Movement Disorder Society [1]. Clinical data was collected from hospital records. A series of standardized scales were used to evaluate the motor and non-motor symptoms at their latest visits. Exclusion criteria were: 1) had other movement disorders, such as parkinsonism. 2) had other neurological system diseases. 3) lack detailed demographic data. The flow chart of patient selection was presented in Figure 1. The study was approved by the Ethics Committee of Ruijin Hospital. Written informed consent was obtained from all participants.
[image: Figure 1]FIGURE 1 | Flow chart of patient selection.
Motor and non-motor symptoms assessment
The Burke-Fahn-Marsden Dystonia Rating Scale (BFMDRS) was used to assess the severity of motor symptoms. Non-motor symptoms were determined by the following validated scales: Fatigue Severity Scale (FSS) was applied for fatigue; excessive daytime sleepiness was assessed by the Epworth Sleepiness Scale (ESS); the Pittsburgh Sleep Quality Index (PSQI) was used to measure individuals’ sleep disturbance; the Beck Anxiety Inventory (BAI) and the Beck Depression Inventory 21 (BDI-21) were implied to evaluate self-reported anxiety and depression, respectively.
Patients under 10 years old were not evaluated in this study.
Statistical analyses
Statistical analyses were performed on the SPSS version 26.0 (SPSS, Chicago, IL, United States). Continuous variables were presented as median (interquartile range [IQR]). Mann-Whitney U test, χ2 test and the Fisher’s exact test were used to compare the differences between pediatric-onset and adult-onset groups. The Pearson correlation analysis was use to explore the correlation between motor severity and the severity of non-motor symptoms. Logistic regression analysis was applied to assess the risk factors of non-motor symptoms, including fatigue (FSS ≥ 36), excessive daytime sleepiness (ESS > 10), sleep disturbance (PSQI > 5), anxiety (BAI > 7), and depression (BDI-21 > 13). Variables of clinical interests were included in univariable analysis, and variables with p ≤ 0.20 were then entered into further multivariable analyses. A two-tail p-value < 0.05 was defined as statistically significant.
RESULTS
Clinical characteristics of patients with pediatric-onset and adult-onset dystonia
A total of 34 pediatric-onset and 197 adult-onset patients were recruited in the present study. Table 1 showed the demographic and clinical features in patients with isolated dystonia. In the pediatric-onset group, the median age of onset was 15 years (range: 10–18 years) with a gender ratio (F/M) of 1.4:1. Median disease duration was 4.5 years (range: 0.92–13.75 years). The median age at the time of evaluation for the pediatric-onset onset group was 21 years (range: 16–29 years). One patient’s age was less than 10 years old. The most prevalent phenotype of dystonia in pediatric-onset patients was focal dystonia (44.12%), which was followed by the generalized dystonia (29.41%), multi-focal dystonia (17.65%), segmental dystonia (5.88%) and hemi-dystonia (2.94%). Compared to their adult-onset counterparts, pediatric-onset patients were more likely to develop generalized dystonia and less likely to present with focal dystonia (p < 0.001). The median BFMDRS score in pediatric-onset patients was 12.0 (range: 6.0–33.0), which was markedly higher than that in adult-onset subjects (median: 7.0 (range: 4.6–11.0); p < 0.001).
TABLE 1 | Demographic and clinical features of pediatric-onset and adult-onset patients with isolated dystonia.
[image: Table 1]In terms of non-motor symptoms, fatigue determined by the FSS score ≥ 36 was observed in nearly half of pediatric-onset cases (43.75%). The percentage of pediatric-onset patients with excessive daytime sleepiness (ESS > 10) was 15.63%. No difference was found in FSS and ESS between pediatric-onset and adult-onset groups. Approximately one-third of pediatric-onset cases had poor sleep (PSQI > 5), and its frequency was predominately lower compared with adult-onset patients (30.30% vs. 59.66%, p = 0.002). In addition, the level of PSQI global score (p < 0.0001) and the sub-components of PSQI, including sleep quality (p = 0.003), sleep latency (p = 0.001), sleep duration (p = 0.0035), habitual sleep efficiency (p < 0.0001), sleep disturbance (p = 0.027) and daytime dysfunction (p = 0.0173) in pediatric-onset group were all milder than those in adult-onset group. Anxiety (BAI > 7) and depression (BDI-21 > 13) was found in 31.82% and 12.5% of pediatric-onset patients, respectively. No difference was found in BAI and BDI-21 between two age groups.
Table 2 presented the motor and non-motor symptoms in pediatric-onset and adult-onset patients with different dystonia subtypes (n ≥ 5 in each group). The BFMDRS scores in pediatric-onset patients with cervical (focal) and multifocal dystonia were comparable to their adult-onset counterparts. The PSQI global score and the percentage of patients with poor sleep (PSQI > 5) were significantly higher in pediatric-onset cervical (focal) patients compared with adult-onset cervical (focal) patients (p = 0.0016 and p = 0.0269, respectively).
TABLE 2 | Motor and non-motor symptoms in pediatric-onset and adult-onset patients with different dystonia subtypes.
[image: Table 2]Correlation between motor and non-motor symptoms
To identify the association between motor and non-motor impairments, we analyzed the correlation between BFMDRS score and non-motor score measured by different validated scales. In pediatric-onset group, no correlation was found between the BFMDRS score and any non-motor related score. However, in the adult-onset group, BFMDRS score had a positive correlation with the level of PSQI (r = 0.278, p < 0.01), BAI (r = 0.384, p < 0.01) and BDI-21 (r = 0.354, p < 0.01).
The risk factors of non-motor presentations
Finally, logistic regression models were performed to explore potential risk factors associated with different non-motor disorders (Table 3 and Supplementary Table S1). Since dystonia phenotype may exert an impact on motor as well as non-motor impairments, only patients with cervical (focal) dystonia (including 15 pediatric-onset and 139 adult-onset cases) were included in the analysis. Mono-variable model indicated that motor severity was associated with the decreased odds of excessive daytime sleepiness (ESS>10) (p < 0.001; OR: 0.668, 95% CI: 0.543–0.822). A pediatric-onset was associated with the decreased odds of poor sleep (PSQI > 5) (p = 0.035; OR: 0.275, 95% CI: 0.083–0.913), whereas depression (BDI-21 > 13) was associated with the increased odds of poor sleep (PSQI > 5) (p = 0.001; OR:34.125, 95% CI: 4.472–260.427). Moreover, there was a significantly positive correlation between motor severity and depression (BDI-21 > 13) (p = 0.007; OR: 1.181, 95% CI: 1.046–1.333).
TABLE 3 | Risk factors associated with non-motor symptoms in patients with cervical dystonia.
[image: Table 3]Multi-variable analyses suggested that the motor severity was independently correlated with excessive daytime sleepiness (ESS > 10) (p = 0.000; OR: 0.661, 95% CI: 0.535–0.816) and depression (BDI-21 > 13) (p = 0.002; OR: 1.255, 95% CI: 1.084–1.453).
And the presence of poor sleep (PSQI > 5) was independently associated with depression (BDI-21 > 13) (0.001; OR: 30.456, 95% CI: 3.963–234.026).
DISCUSSION
Our study highlighted three points: first, there was a high frequency of non-motor symptoms in Chinese pediatric-onset and adult-onset patients with isolated dystonia; second, compared to the adult-onset patients, pediatric-onset patients were less likely to suffer from sleep problems; third, although pediatric-onset patients was more likely to develop generalized dystonia, the frequency and severity of fatigue, anxiety and depression, were similar as compared to their adult-onset counterparts, suggesting that these non-motor presentations may to some extent be a primary deficit rather than a consequence of motor impairment.
As with other movement disorders, sleep problem is commonly seen in patients with dystonia. Recently, increased frequency of sleep disturbance has been reported in patients with cervical dystonia when compared with healthy subjects, and has been shown to be a risk factor of the quality of life [3, 7]. In the current study, sleep disturbance and excessive daytime sleepiness, as assessed by the PSQI and ESS scales, were observed in approximately 59% and 19% of adult-onset dystonia patients, respectively, which was in accordance with previous observation studies, which showed a high rate of sleep disturbance (∼50%) in patients with focal dystonia whereas the frequency of excessive daytime sleepiness was relatively uncommon (6%–21%) [7–10]. Surprisingly, our study demonstrated that pediatric-onset dystonia patients exhibited a significantly lower rate of sleep disturbance than adult-onset dystonia patients (30% vs. 59%). Moreover, a pediatric-onset-onset was shown to be independently associated with decreased odds of poor sleep in patients with cervical dystonia. Since pediatric-onset dystonia patients usually suffered from greater dystonia severity, we then analyzed the association between sleep disturbance and motor impairment. No correlation was noted between the severity of sleep disturbance and the severity of motor impairment in pediatric-onset group. There was a correlation between the degrees of sleep disturbance and motor impairment in adult-onset patients, however, in the logistic regression analysis that only included cervical dystonia cases, we found that the sleep disturbance had no correlation with motor severity but a correlation with depression and age of onset. Therefore, it is reasonable to assume that sleep disorder might be different among various dystonia phenotypes. As sleep problem has been suggested to impair the quality of life, more clinical and basic investigations, including polysomnographic recording, neurotransmitter and neuronal circuit studies are warranted to explore the mechanism of sleep disturbance for both pediatric-onset and adult-onset dystonia patients.
Furthermore, our results reinforced previous observations that sleep disturbance was positively correlated with depression, which suggested that the sleep disturbance might be partly secondary to the depression [8, 11]. In addition to the depression, bruxism, restless legs syndrome (RLS) and female gender have been identified as risk factors of sleep problem in patients with focal dystonia [11]. Taken together, whether sleep disturbance is a primary or secondary abnormality in dystonia individuals need to be explored further.
Recently, an excess of neuropsychiatric presentations among adult-onset dystonia patients has been elucidated by many studies [12, 13]. By contrast, there is scarce data to analyses neuropsychiatric symptoms in pediatric-onset dystonia patients. In our pediatric-onset cohort, co-existence of anxiety and depression were found to be 31% and 13%, by the BAI and BDI-21 scales, respectively. The high frequency of anxiety was in accordance with the study by Rudebeck et al, in which 48% of childhood dystonia patients aged 7–17 years were found to experience anxiety [6]. Given that neuropsychiatric comorbidity has been shown to be a predictor of health-related quality of life, rather than the motor severity, in adult-onset patients with cervical dystonia, it would be of clinical importance to integrate mental health into the management of dystonia [14].
To date, the pathophysiology underlying neuropsychiatric symptoms remains to be poorly understood, but has been considered to be related to the disruption in cortical-limbic-striatal circuits [15]. Consistent with previous studies, which found a correlation between neuropsychiatric and motor symptoms in adult-onset dystonia patients, our results observed a positive association between depression severity and motor severity in adult-onset group, and interestingly, not in pediatric-onset group [16, 17]. The discrepancies between two groups may be attributable to the differences in their dystonia phenotype and genetic susceptibility. This hypothesis could be supported by recent evidence which detected a higher frequency of depression and anxiety in patients with blepharospasm than in patients with cervical dystonia and writer’s cramp [18]. Moreover, Berman et al. observed a higher rate of anxiety in cervical and laryngeal groups and lower rate of anxiety in upper cranial group among adult-onset dystonia subjects [17]. In addition, some dystonia related mutations also play a role in neuropsychiatric disorders. For instance, DYT1 dystonia mutation carriers have been shown to confer an increased risk for recurrent major depression [19]. As genetically defined dystonia is more common for pediatric-onset cases, it would be more meaningful to investigate gene mutations and their relationship with non-motor presentations in our study in future. Notably, though the pediatric-onset patients displayed higher BFMDRS scores, the frequency and severity of depression and anxiety were comparable between pediatric-onset and adult-onset dystonia groups. This finding lent evidence that these neuropsychiatric disorders were unlikely to be a simple reaction to the disability induced by dystonia. Furthermore, previous studies have indicated that the occurrence of depression and anxiety could precede the onset of dystonia for many years in the majority of adult-onsets dystonia patients, suggesting that neuropsychiatric disorders may be part of the clinical spectrum of dystonia [20]. Taken together, our results uphold the notion that neuropsychiatric symptoms are primary endophenotypic deficits but can correlate with the motor symptoms in dystonia.
Our study had several limitations. Due to the retrospective design, sampling bias might restrict the interpretation of the results. The predominant recruitment of patients in the adult center may have led to the younger age dystonia individuals and children with mild symptoms being underrepresented. Some pediatric-onset and adult-onset patients were unwilling to complete all the scales, especially for BAI. Thus, we cannot exclude the possibility that these patients may lack corresponding symptoms to trigger screening, which would cause an overestimation of the prevalence of this symptom. No differences were found in the frequency and severity of most non-motor symptoms between the pediatric-onset and adult-onset groups. This may be due to a lack of statistical power because the number of pediatric-onset cases were relatively small. In addition, dystonia in children can be part of a metabolic disease with other neurological and psychiatric symptoms associated, which could influence the non-motor symptoms and should be considered. Further studies are required to take the causes and subtypes of dystonia into account for pediatric population. Finally, though the widely used scales for evaluating non-motor symptoms in our study have been applied for adult-onsets and adolescents in a number of studies [21–25], it would strengthen the ascertained conclusions if we could add age-matched controls because some features in people of different ages such as global cognitive and physical state may to some extent influence the score of scale.
In conclusion, most non-motor symptoms in pediatric-onset dystonia patients were comparable to that in adult-onsets in frequency and severity, with the exception of sleep disturbance. The pathophysiology of non-motor symptoms is complex and cannot be simply attributable to the motor impairment. Prospective and multicenter studies are needed to determine the prevalence and importance of non-motor presentations in pediatric-onset dystonia patients.
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BEMDRS 0311 1052 0.953-1.162
ESS 0073 1862 0.944-3.673 0519 0726 0275-192
FSS. 0354 0.658 0.271-1595
BAT 0867 0919 0.341-2479
BDI 0.001 34125 4472-260427 0.001 30456 3.963-234.026

Risk factors of depression

ivariable analysis

Multivariable analysis

(0):3 95% CI p-value [0):3 95% CI
Pediatric-onset 0215 0269 0.034-2.143 0685 0627 0.066-5.983
Male 0568 0773 0319-1.873
Disease duration 0703 0.987 0924-1.054
BFMDRS 0.007 1181 1.046-1.333 0.002 1255 1.084-1.453
FSS. 0626 1236 0527-2.903
ESS 0326 0524 0.144-1.905
PSQI 0.001 34125 4.472-260.427 0.001 47.902 4.763-481.779
BAI 1

The bold values mean statis
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Adult (n = 197)

p-value

14-19 (mild depression), 1 (%) 2/32 (625) 28/181 (15.47)
20-28 (moderate depression), 1 (%) 2/32 (625) 7181 (3.87)
29-63 (severe depression), 1 (%) 0/32 (0) 6/181 (3.31)

Gender ratio (F/M) 20/14 (14) 126/71 (1.8) 0566
Age (y) 21 (16-29) 53 (40-64) <0.0001
Age at onset (y) 15 (10-18) 48 (37-58) <0.0001
Disease duration (y) 450 (0.92-13.75) 2.5 (0.75-7.00) 0.097
Body distribution, n (%)
a. Focal 15/34 (44.12) 152/197 (77.16) <0.001
b. Segmental 2/34 (5.88) 31/197 (15.74)
<. Multifocal 6/34 (17.65) 9197 (457)
d. Generalized 10/34 (29.41) 4/197 (2.03)
e. Hemidystonia 1/34 (2.94) 1197 (0.51)
Sensory trick, n (%) 20/34 (58.82) 85/187 (45.45) 0.191
BEMDRS, 7 (%) 31/34 180/197
score 120 (6.0-33.0) 7.0 (46-11.0) 0.002
FSS, n (%) 3234 180/197
Score 295 (15.3-43.5) 375 (22.0-53.8) 0.088
236 (fatigue) 14/32 (43.75) 96/180 (53.33) 0317
ESS, n (%) 32034 176/197
Score 40 (1.0-8.8) 60 (3.0-9.8) 0242
0-10 (normal), (%) 27/32 (84.38) 144/176 (81.82) 0.054
11-14 (mild excessive daytime sleepiness), (%) 1/32 (3.13) 17/176 (9.66)
15-17 (moderate excessive daytime sleepiness), 1 (%) 4/32 (12:50) 6/176 (3.41)
18 or higher (severe excessive daytime sleepiness), n (%) 0/32 (0) 9176 (5.11)
PSQL 7 (%) 3334 176/197
Sleep quality 1(1-1) 1(1-2) 0.003
Sleep latency 0(0-1) 1(0-3) 0.001
Sleep duration 0(0-0) 0(0-1) 0.003
Habitual sleep efficiency 0(0-0) 0(0-1) <0.0001
Sleep disturbances 13-1) 1(1-1) 0.027
Use of sleeping medication 0(0-0) 0 (0-225) 0282
Daytime dysfunction 0(0-1) 1(0-1) 0017
Total score 3.0 (20-65) 60 (40-100) <0.0001
>5 (poor sleep), n (%) | 10/33 (3030) 105/176 (59.66) 0.002
BAL n (%) 22/34 111/197
Score 40 (0.0-8.3) 30 (10-8.0) 0922
0-7 (minimal anxiety), n (%) 15/22 (68.18) 82/111 (73.87) 0.343
8-15 (mild anxiety), n (%) 6/22 (2727) 16/111 (14.41)
16-25 (moderate anxiety), n (%) 1/22 (4.55) 6/111 (5.41)
26-63 (severe anxiety), n (%) 0122 (0) 7/111 (6.31)
BDI-21, n (%) 3234 181/197
Score 6.5 (1.0-10.0) 60 (25-13.0) 0258
0-13 (minimal depression), n (%) 28/32 (87.50) 140/181 (77.35) 0331

Phe bkl vaiies misis snstutiosTly slintBicas:
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