1' frontiers
in Psychology

ORIGINAL RESEARCH
published: 27 September 2021
doi: 10.3389/fpsyg.2021.573803

OPEN ACCESS

Edited by:

Antoine Bechara,

University of Southern California,
United States

Reviewed by:

Xavier Noel,

Université libre de Bruxelles, Belgium
Natsumi Matsuda,

Shirayuri University, Japan

Yukiko Kano,

The University of Tokyo, Japan

*Correspondence:
Yonghua Cui
cuiyonghua@bch.com.cn

Specialty section:

This article was submitted to
Psychopathology,

a section of the journal
Frontiers in Psychology

Received: 02 July 2020
Accepted: 26 August 2021
Published: 27 September 2021

Citation:

Li'y, Woods DW, Gu Y, Yu L, Yan J,
Wen £, Wang F, Liu J and Cui Y (2021)
Psychometric Properties of the
Chinese Version of the Premonitory
Urge for Tics Scale: A Preliminary
Report. Front. Psychol. 12:573803.
doi: 10.3389/fpsyg.2021.573803

Check for
updates

Psychometric Properties of the
Chinese Version of the Premonitory
Urge for Tics Scale: A Preliminary
Report

Ying Li', Douglas W. Woods?, Yi Gu', Liping Yu', Junjuan Yan', Fang Wen', Fang Wang,
Jingran Liu' and Yonghua Cui ™
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Premonitory urges (PUs) are sensory phenomena that immediately precede tics. The
Premonitory Urge for Tics Scale (PUTS) is widely used to assess the severity of PUs,
but the psychometric properties of PUTS and clinical features of PU in Chinese patients
with tic disorders are still unclear. In this study, we examined the psychometric properties
of the Chinese version of the PUTS in a large sample (including 367 Chinese pediatric
patients with tic disorders). We found no difference in PU in different age groups. The
exploratory factor analysis (EFA) of PUTS showed the emergence of four primary factors.
The results of reliability and validity analyses indicated that the Chinese version showed
good psychometric properties. It seemed that PU was associated with the severity of
obsession symptoms in patients with tic disorders. Network analysis showed that ltem 7
is a critical node for the PU, in addition to Items 1 and 4. Overall, the Chinese version of
PUTS can be used in Chinese child and adolescent patients with tic disorders, particularly
for patients with Tourette syndrome.

Keywords: premonitory urge, tic disorders, PUTS, psychometric properties, network analysis

INTRODUCTION

Premonitory urges (PUs) are sensory phenomena that immediately precede tics (Conceicao et al,,
2017). PUs include both sensory feelings (i.e., itch or pressure in certain bodily areas) and mental
phenomena (i.e., an uncountable feeling of “not just right” or “incomplete”) (Cox et al., 2018).
It is reported that over 90% of patients with Tourette syndrome (TS) experience PUs (Leckman
et al,, 1993). Previous meta-analysis research has shown a mild-to-moderate correlation between
PU strength and tic severity (Wang et al., 2019). Although PU is often viewed as the earliest part of
the tic movement process (Kyriazi et al., 2019), it has also been suggested that it is a separate and
distinct symptom from the tic (Li et al., 2019). It has been reported that PU plays an important role
in the tic generation (Rae et al., 2019). This has led some experts to recommend that the PU could
be considered as a target symptom in reducing the tic symptoms (Nissen et al., 2019a,b).

How to assess the PUs? It was reported that the Premonitory Urge for Tics Scale (PUTS)
was widely used for the assessment of PUs, which is a self-report checklist (Woods et al., 2005;
Raines et al., 2018). Several studies have confirmed that PUTS shows good internal reliability
(Raines et al., 2018; Openneer et al., 2020). The PUTS included nine items that assess both the
sensory feelings and mental phenomena, and these “feelings” were mainly reported according to the
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self-awareness of patients (Ganos et al., 2015). However, it
should be noted that some studies suggested that the culture
might show potential influence on the psychometric properties
of scales, especially for these self-report scales based on self-
awareness (Dambi et al., 2018). It suggested that the psychometric
properties of PUTS should be validated in a different culture.
However, there is no Chinese version of the PUTS, and the
psychometric properties of the Chinese version of PUTS have not
been established.

In our previous report about the prevalence of tic disorder
in China, it was 2.5% (Li et al., 2021). As screening tools for
tic disorders play an important role in the early diagnoses of tic
disorders, but only the Yale Global Tic Severity Scale (YGTSS) has
been validated in the assessment of tic disorders in China (Wen
et al., 2021). Moreover, behavioral therapy has been conducted
in several hospitals in China (Sellbom and Tellegen, 2019), and
awareness of PU is believed to play an important role in the
efficacy of behavioral therapies, such as habit reversal training.
However, there is no tool for the assessment of PUs currently
in China.

Furthermore, Woods et al. (2005) suggested that the
psychometric properties of the PUTS were not acceptable for
youths 10 years of age and younger, which indicated that there
might be an age effect of PUTS. However, a recent study found
that the Cronbachs alfa (used for the assessment of internal
consistency) was at the same level in two young groups (aged 3-7
and aged 8-10), but low Cronbach’s alfa in the old group (aged
11-16, 0.76) (Openneer et al., 2020). In addition, Banaschewski
et al. (2003) reported that there was no significant difference
between the younger TS group aged 8-10 and the older group
aged 11-14. Moreover, a recent study reported that PU showed
a significant difference in different age groups (Openneer et al.,
2020). It indicated that there might be an age effect on the
reliability of PUTS and the severity of PU. However, we need
further evidence to clarify these issues.

Besides, traditional analysis of psychometric properties for
scales mainly focused on the differences of included items, such
as the factor analysis (Sellbom and Tellegen, 2019). However, for
the correlation of included items, the only correlation coefficient
was calculated. Network analysis is a set of integrated techniques
to depict relations among actors and to analyze the structures
of scales that emerge from the recurrence of these relations
(Contreras et al., 2019). It indicated that the network analysis can
present the correlation of included items.

Therefore, this study aimed to measure the psychometric
properties of the Chinese version of the PUTS in a Chinese
setting. Specifically, we will investigate the reliability and validity
of the Chinese version of the PUTS and perform a network
analysis of PUTS to assess the structure of PU.

MATERIALS AND METHODS

Participants

A total of 380 children and adolescents with tic disorders (based
on the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition, DSM-5) participated in this research, 13 of them
did not finish the whole survey and were subsequently excluded.

Finally, a total of 367 patients between the ages of 6 and 16
years were identified. All of the participants were recruited from
the Department of Psychiatry in Beijing Children’s Hospital in
China from October 1, 2019, to January 1, 2020. For the whole
sample, we use the term “Total sample” to define it (n = 367).
To assess the clinical characteristics of patients with TS, the term
“TS group” (n = 252) was used to define patients with TS. In the
consideration for the age effect of PUs, we will assess the validity
and reliability of the PUTS in different age groups, the “Older
group” (aged > 10 years, n = 137) and the “Younger group” (aged
< 10 years, n = 230) were defined.

This study was approved by the ethics committees of
Beijing Children’s Hospital of Capital Medical University, and
written informed consent was obtained from the guardians of
the participants.

Scales for Assessments

Premonitory Urge for Tics Scale

The PUTS is a nine-item self-report questionnaire measuring
premonitory sensations in individuals with tics (Woods et al,,
2005). Each item is scored from 1 (not at all true) to 4 (very
much true). The total score is computed by summing the nine
items. Total scores range from 9 to 36, where higher scores
represent greater severity of PUs. The PUTS has demonstrated
good internal consistency, test-retest reliability, and construct
validity among adolescents between 11 and 16 years of age
(Openneer et al., 2020).

Before carrying out the translation, we obtained an agreement
from the authors of the original instrument (Woods et al,
2005). We then performed initial translation and forward-
backward translation of the PUTS to Chinese (both Mandarin
and Cantonese) according to the guidelines proposed by Beaton
et al. (2000).

The Yale Global Tic Severity Scale

The YGTSS is a semi-structured interview developed for the
assessment of the nature and severity of motor and vocal
tics (Leckman et al., 1989; Wen et al., 2021). The assessment
dimensions of the YGTSS include the number, frequency,
intensity, complexity, and interference of vocal and motor tic
symptoms, with a maximum score of 50 for tic severity (25 for
motor and 25 for vocal tics) and a score of 50 for the impairment
caused by the tics, yielding a total maximum score of 100.
The YGTSS is a widely used scale with excellent psychometric
properties (McGuire et al., 2018) and demonstrated excellent
internal consistency (o = 0.91) in the present sample.

Children Yale-Brown Obsessive Compulsive Scale

The CY-BOCS is a 10-item clinician-rated measure of obsessive-
compulsive disorder (OCD) symptom severity (Scahill et al.,
1997). Raters assess obsessions and compulsions separately in
five domains: time spent, interference, distress, resistance, and
control. Each domain is rated on a scale from 0 to 4, and the
total scores range from 0 to 40, with higher scores indicating
greater symptom severity. The CY-BOCS has demonstrated good
inter-rater reliability, internal consistency, and convergent and
discriminant validity (Storch et al., 2006). However, there is no
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Chinese version of CY-BOCS. Three steps were performed before
the assessment of CY-BOCS. First, we translated the CY-BOCS
into Chinese. Second, the back-translation was performed to
confirm that the meaning of each item of Chinses version CY-
BOCS was the same as the original version of CY-BOCS. Third,
in the present sample, the tool demonstrated excellent internal
consistency (o = 0.89).

In addition, two psychiatrists were invited to perform the
assessment of this study, and the intraclass correlation coeflicient
was >0.85. All the participants were outpatients. After the
participants were diagnosed, the assessments were performed in
the psychology assessment room in the Department of Psychiatry
in Beijing Children’s Hospital by one of the two psychiatrists.

Statistical Analysis

Statistical analyses were performed using the Statistical Package
for the Social Sciences for Windows (SPSS Inc., Chicago, IL,
USA, v25.0). First, we compared PUTS, YGTSS, and CY-BOCS
between the Younger group and the Older group using a t-test.
Second, we examined the item-total correlation using bivariate
correlations (Pearson’s correlation). Third, we conducted an
exploratory factor analysis (EFA) using principal component
analysis on the PUTS items. Forth, we tested for internal
consistency for factors and total scale using reliability analysis
(Cronbach’s alpha, Spearman-Brown, and test-retest reliability).
Fifth, we determined external validation by correlating PUTS
scores with the total score of YGTSS and CY-BOCS. Finally,
network estimation was calculated by the “qgraph” package
(Epskamp et al., 2012) in R software (Version 3.2.2; https://
www.r-project.org/). We used the “Pcor” and “Cor” network
models to regularize the correlation network (“Cor” network) to
obtain the optimal network structure (Epskamp et al., 2018), and
we calculated the centrality of each node (Strength, Closeness,
and Betweenness) to represent the importance of each node in
the network.

A “Cor” network is a model for marginal independence
relationships; two unconnected nodes imply marginal
independence between two nodes. The partial correlation
network (“Pcor” network) is a model for conditional
independence relationships. The “Pcor” network implies
the opposite kind of independence relationships between
unconnected nodes; unconnected nodes are conditionally
independent but marginally still allowed to correlate (Epskamp
etal., 2012). There were three measures (Strength, Closeness, and
Betweenness) used to assess the weighted networks (Epskamp
et al., 2018). Strength is a measure that takes into consideration
the total level of involvement of a node in the network; Closeness
is defined as the inverse of farness, which in turn, is the sum of
distances to all other nodes; the extent to which a node is part of
transactions among other nodes can be assessed by Betweenness
(Epskamp et al., 2018).

RESULTS

Clinical Characteristics Across the Groups
The mean age of included patients was 9.53 = 2.06 years, and the
mean duration of illness was 2.66 & 1.61 years. About 8.7% of

participants reported a positive family history of tics. The mean
and SD of PUTS, YGTSS CY-BOCS for the different groups are
presented in Table 1. Furthermore, to investigate the age effects
of PU, we performed a t-test to compare the differences between
the Younger group and the Older group. We found no difference
in PUTS and YGTSS (p < 0.05), but there was a significant
difference found in CY-BOCS (p = 0.013).

Item Correlations With the Total Score and
the Results of EFA

We also calculated the correlation between each item and the
nine-item total score. All items significantly correlated with the
nine-item total score (p < 0.05; Table 2).

The results of the EFA showed that Kaiser-Meyer-Olkin
(KMO) was 0.679, p < 0.001, indicating that the data were
suitable for factor analysis. Four factors were extracted, including
component 1 (Items 3 and 7, 8, and—9), component 2 (Items 2
and 3), component 3 (Items 5 and 6), and component 4 (Item 1).

Reliability and Validation of PUTS

We calculated Cronbach’s Alfa and Spearman-Brown coefficient
based on the total sample, TS group, Younger group, and
Older group. A total of 147 participants finished the 1-month
retest, after which time we performed the test-retest reliability
analysis. It was found that the test-retest reliability was 0.89.
We performed the correlation analysis between the PUTS and
YGTSS, CY-BOCS (Table 3). It was also found that the PUTS
correlated significantly with the CY-BOCS and YGTSS in the TS
group (p < 0.05). Furthermore, we performed the correlation
analysis between subscales of YGTSS, CY-BOCS, and PUTS in
the TS group. It was shown that PUTS correlated significantly
with the motor tic symptoms in YGTSS (p < 0.001) and obsessive
symptoms in CY-BOCS (p < 0.001) in the Younger TS group
rather than the Older TS group (Table 4).

Network Analysis of PUTS

Both the “Cor” and “Pcor” network models were established.
The “Cor” networks, including the nine items from PUTS, the
impairment, severity of motor tic and vocal tic from the YGTSS,
as well as the Obsession and Compulsion factors, from the CY-
BOCS, were built based on the total sample. In general, for
the obsessive-compulsive symptoms, PU was associated with the
severity of obsessions symptoms in patients with tic disorders.
In particular, for the items included in PUTS, a robust positive
correlation was identified between Item 1 and Item 7, Item
7 and Item 8, Item 7 and Item 4, and Item 2 and Item 3,
while there was a negative correlation between Item 1 and Item
4 (Figure 1). We also calculated the Strength, Closeness, and
Betweenness of the network of nine-item PUTS. Figure 2 depicts
the centrality plot of each node, showing that Item 7 had the
highest Strength centrality, whereas Item 9 showed the highest
Betweenness centrality and Closeness centrality.

DISCUSSION

This is the first study to explore the clinical characteristics of PU
and its association with obsessive-compulsive symptoms and tic
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TABLE 1 | The clinical characteristics for different groups.

Groups N Male/female Mean age (SD) Total PUTS Mean (SD)
Total sample 367 293/74 9.53(2.06) 12.95 (3.27)

TS group 252 204/48 9.6 (2.17) 13.19 (3.23)
Younger group 230 183/47 8.5 (1.30) 12.48 (3.01)
Older group 137 110/27 12.4 (1.39) 13.54 (3.51)
P-value (younger vs. older) N/A 0.867 0.000 0.457

PUTS, Premonitory Urge for Tics Scale; SD, Standard Deviation; N/A, Not Available; Younger Group: age < 10; Older Group: age > 10.

TABLE 2 | Correlation between the ltems Scores and Total PUTS Scores and Results of EFA.

Items Mean SD Skewness Kurtosis Correlation with Component 1 Component 2 Component 3 Component 4
PUTS total

PUTS 1 1.26 0.551 2.256 5.191 0.265* 0.118 —0.056 0.032 0.956
PUTS 2 1.07 0.283 4.108 17.866 0.281** 0.052 0.879 0.039 —0.059
PUTS 3 1.10 0.370 4.792 27.821 0.342** 0.079 0.851 0.183 0.014
PUTS 4 1.72 0.838 0.880 —0.147 0.631** 0.811 —0.099 0.041 —0.335
PUTS 5 1.05 0.288 6.195 38.398 0.242** 0.043 0.265 0.773 —0.148
PUTS 6 1.07 0.323 4.792 23.521 0.367* 0.123 —0.008 0.807 0.152
PUTS 7 1.98 0.837 0.666 0.026 0.895** 0.926 0.113 0.069 0.199
PUTS 8 1.85 0.721 0.730 0.787 0.827** 0.911 0.128 -0.017 —0.335
PUTS 9 1.95 0.977 0.865 —0.203 0.785** 0.717 0.077 0.408 0.135

PUTS, Premonitory Urge for Tics Scale; SD, Standard Deviation; EFA, exploratory factor analysis; **p < 0.001. PUTS 1: Right before | do a tic | feel like my insides are itchy; PUTS 2:
Right before | do a tic | feel pressure inside my brain or body; PUTS 3: Right before | do a tic | feel “wound up” or tense inside; PUTS 4: Right before | do a tic | feel like something is not
“just right”; PUTS 5: Right before | do a tic | feel like something isn’t complete; PUTS 6: Right before | do a tic | feel like there is energy in my body that needs to get out; PUTS 7: | have
these feelings almost all the time before | do a tic; PUTS 8: These feelings happen for every tic | have; PUTS 9:After | do the tic, the itchiness, energy, pressure, tense feelings or feelings
that something isn’t “just right” or complete go away, at least for a while. Underline means the included items in this Component.

symptoms based on a large number of children with tic disorders
in China. It has a great value to understand the characteristics
of PU in Chinese people with tic disorders, especially in children
with tic disorders. The main findings of this study included five
aspects. First, we found that no difference in PU is identified in
different age groups. Second, the results of the EFA showed the
emergence of four primary factors of PUTS. Third, it showed
good reliability and validation of the Chinese version of PUTS.
Forth, it seemed that PU was associated with the severity of
obsessions symptoms in patients with tic disorders. Last, the
results of network analysis showed that Item 7 is a critical node
for the PU, in addition to Items 1 and 4.

In the present study, we did not found the significance of
PUs between the young and old groups, which was the same to
previous studies. Woods et al. (2005) reported that the younger
youths (mean = 18.3, SD = 4.6) did not differ significantly
from older youths (mean = 18.6, SD = 7.3) in terms of mean
PUTS score. Recently, Raines et al. (2018) also reported that
younger participants (mean = 18.85, SD = 5.12) did not differ
significantly from older participants (mean = 20.12, SD =
7.01) with respect to the mean PUTS score. However, a recent
study that included a large sample (N = 656) reported that
there was a significant difference between PU in different age
groups. It indicated that PU was increased with age (Openneer
et al., 2020). Ganos et al. (2015) suggested that interoceptive

awareness was the strongest predictor of PUs in TS, with
greater interoceptive awareness being associated with more urges.
Another study reported that the specific interoceptive sensibility
tends to increase with age (Nusser et al., 2020). Taken together, it
indicated that, with the growing age, the ability of interoceptive
awareness was growing, and more PU was identified. For the
relationship between PU, interoceptive awareness and age, more
evidence is needed to address this issue.

Furthermore, for the internal consistency of the PUTS, the age
effect in PUTS is still inconsistent. For example, Woods et al.
(2005) reported that Cronbach’s alpha was much lower in the
younger youths (0.57) than in the youths over 10 years (0.89).
Raines et al. (2018) also reported the same results. However,
Openneer et al. (2020) found that the Cronbach’s alpha was at the
same level in two young groups (aged 3-7 and aged 8-10, 0.84
and 0.83), but low Cronbach’s alpha in the old group (aged 11-
16, 0.76). In the present study, we also reported the same level in
different age groups. We might need more evidence to confirm
this inconsistency in the future.

For the structure of PU, four factors were identified in this
present study. We found that Items 4, 7, 8, and 9 belonged to
component 1, Items 2 and 3 belonged to component 2, Items
5 and 6 belonged to component 3, and Item 1 belonged to
component 4. However, the results seemed not the same as recent
studies about the structure of PUTS. For example, Raines et al.

Frontiers in Psychology | www.frontiersin.org

September 2021 | Volume 12 | Article 573803


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Lietal

The Psychometric Properties of PUTS

TABLE 3 | Reliability and correlation analysis of PUTS.

Reliability Total sample Younger Older group N TS group
N = 367 group =137 N = 252
N = 230
Cronbach’s Alpha 0.753 0.762 0.731 0.755
Spearman-Brown 0.822 0.865 0.775 0.813
Correlation analysis between YGTSS and PUTS 0.180* 0.194 0.168 0.269*
Correlation analysis between CY-BOCS and PUTS 0.108 0.159 0.038 0.203*

PUTS, Premonitory Urge for Tics Scale; YGTSS, Yale Global Tic Severity Scale; CY-BOCS, Children’s Yale-Brown Obsessive Compulsive Scale; *p < 0.05.

TABLE 4 | The Pearson correlation analysis between the subscales of YGTSS, CY-BOCS and PUTS in TS groups.

Subscales of YGTSS or CY-BOCS Motor Tic Vocal Tic Impairment Compulsive symptoms Obsessive symptoms
TS Group (N = 252) 0.255** 0.083 0.138 0.055 0.245™
Younger TS Group (N = 154) 0.267** 0.061 0.150 0.012 0.266**
Older TS Group (N = 98) 0.184 0.087 0.038 0.070 0.156

TS, Tourette Syndrome; PUTS, Premonitory Urge for Tics Scale; YGTSS, Yale Global Tic Severity Scale; CY-BOCS, Children’s Yale-Brown Obsessive Compulsive Scale; Younger TS

Group, age < 10; Older TS Group, Age > 10; **p < 0.001.

“Cor” Network

FIGURE 1 | The “Cor” and “Pcor” networks of PUTS (P1-P9 means the nine items of PUTS; Obs, Obsession subscale of CY-BOCS; Com, Compulsive subscale of
CY-BOCS; Imp, Impairment item of YGTSS; Voc, Vocal subscale of YGTSS; Mot, Motor subscale of YGTSS); Pcor, partial correlation; Cor, correlation; PUTS,
Premonitory Urge for Tics Scale; YGTSS, Yale Global Tic Severity Scale; CY-BOCS, Children Yale-Brown Obsessive Compulsive Scale.

“Pcor” Network

® o©

(2018) found a two-factor model with one factor capturing the
quality of premonitory sensations while the other factor assessed
the overall intensity of the urges. Openneer et al. (2020) reported
a two-factor structure of the PUTS in children of 11 years and
older, distinguishing between sensory phenomena related to tics
and mental phenomena related to obsessive-compulsive disorder.
Another study showed a three-factor model of the 10 items of
the PUTS, one factor included the urge intensity, whereas the
other two factors can be assumed to reflect the sensory aspect of
urges and subjective aspect of control, respectively (Brandt et al.,
2016). Overall, according to the previous study about the factors
of PUTS, it indicated that there were at least four dimensions of

PU, the first two are the intensity and frequency which reflect the
severity of PU; the third one and fourth one are the “sensory”
aspect and “mental” aspect of PU. However, a larger sample
size and across culture studies might be needed to explore the
different dimensions of PU.

The results of network analysis showed that Item 7 is a critical
node for the PU, in addition to Items 1 and 4. Interestingly, a
negative correlation was identified between Items 1 (about the
feeling of “itchy”) and 4 (about the feeling “not just right”),
indicating that these two feelings might not always be reported
in the same patients. The feeling of “itchy” is more relevant to
sensory feelings, while a feeling of “not just right” is more in
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FIGURE 2 | The strength, closeness, and betweenness of the “Cor” network of PUTS.

-
-
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the category of mental phenomena. Based on these results in
this present study, it indicated that component 4 might be the
“sensory feelings” aspect of PUs, and component 1 might be
the “mental phenomena” aspect of PUs. The negative correlation
between these two aspects suggests that these two types of PU
(sensory feelings and mental phenomena) might exist in a “trade-
oft” relationship, but further exploration is needed in future
studies. Furthermore, based on the network analysis, we found
two subnetworks of PUs, one is component 1 (including Items
4, 7, 8, and 9), the others are components 2 and 3 (including
Items 2, 3, and 5). Item 6 showed a weak correlation with other
items. To our knowledge, there are few studies that focus on the
items of PUTS; these results about the items will provide useful
information for the development of PUTS in the future.

Our previous meta-analysis showed evidence that the PU
showed strong correlations with tics (Wang et al., 2019). PU
seemed to play a critical role in the expression of tic symptoms,
but it can also be considered as an indicator of the severity of

tic symptoms. Moreover, Habit Reversal Training (HRT) (Hwang
et al., 2012; Piacentini and Chang, 2016; Viethaus et al., 2020),
as recommended by the American Academy of Neurology as the
first-line therapy for TS (Pringsheim et al., 2019), notes that the
most critical step of HRT is the awareness of PU (Seragni et al.,
2018; Nissen et al., 2019b). Thus, we should pay more attention
to PUs in the treatment research for tic disorders, especially for
the assessments of PUs at the baseline and after HRT trials.

For the future development of PUTS, several issues need
to be further addressed. First, it was reported that the PUTS
demonstrated good reliability and validity in children and
adolescents (Raines et al., 2018). However, many TS patients
in China who are younger than 8 years find it difficult to read
and understand the self-checklists, which may limit the utility of
the instrument. Second, Brandt et al. (2016) developed a real-
time urge monitor (RUM) to detect PUs, although it is found
that the convergent validity between the PUTS and the real-time
urge assessment monitor is good, it also suggested that PUTS
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might assess more than one dimension of urges, such as the
intensity and frequency. Moreover, the locations of the PU on
the body are not assessed on the PUTS, thus limiting the use of
the PUTS in communicating effectively with the patient (Li et al.,
2019). Finally, the impaired function, intensity, and frequency of
PU should also be covered, which are important indicators for
the severity of tic symptoms. Therefore, future development of
PUTS should include further discussion of additional dimensions
of PU.

This study has three limitations: first, we included only
children and adolescents in our sample due to convenience, and a
sample of adults with TS will be needed for future studies. Second,
YGTSS and CY-BOCS were used as the measures of concurrent
validity, but other scales (i.e., the University of Sao Paulo Sensory
Phenomena Scale (USP-SPS)) used for the assessment of PUs,
might be more suitable. Third, there was no examination of
discriminant validity for PUTS in this study. Notwithstanding
these limitations, this study demonstrates good psychometric
properties of the Chinese version of the PUTS and suggests that
this version is suitable for clinical and research purposes for
the assessment of PUs in patients with tic disorders in Chinese
settings. It also provides detailed information about the structure
of PUTS, which will benefit the future development of PUTS.

CONCLUSION

The Chinese version of PUTS showed good reliability and
validity. It can be used in Chinese children and adolescent
patients with tic disorders, especially in TS patients. Future
research is warranted to investigate the age effect and factor
structure of PU. Future development of the PUTS should focus
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