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ABSTRACT
ObjectiveaaThe Parkinson Anxiety Scale (PAS) was developed to measure the severity of anxiety symptoms in patients with 
Parkinson’s disease (PD), and it has not yet been adapted and validated in Portuguese. Thus, this study evaluated the reliability 
and validity of a translated and adapted version of the PAS for the Brazilian population of PD patients.
MethodsaaThe Parkinson Anxiety Scale – Brazilian Version (PAS-BV) was completed by 55 patients with PD. The reliability 
(test-retest reliability, interrater reliability and internal consistency) and construct validity of the PAS-BV were assessed by com-
paring it with the Beck Anxiety Inventory (BAI), the Parkinson’s Disease Fatigue Scale (PFS) and the Unified Parkinson Disease 
Rating Scale (UPDRS) part III.
ResultsaaPatients with PD had an average age of 64.51 ± 9.20 years and had PD for an average of 6.98 ± 5.02 years. The reliability 
of the PAS-BV was 0.83, and the intraclass correlation coefficient (ICC) (retest-test) was 0.88. The scale presented good convergent 
validity with the BAI (rs = 0.82, p < 0.05). It also presented good divergent validity with the PFS (rs = 0.24, p > 0.05) and the UPDRS 
part II (rs = -0.10, p > 0.05), part III (rs = -0.21, p > 0.05), and part IV (rs = 0.03, p > 0.05), as indicated by the absence of significant 
correlations. However, there was a significant correlation between the PAS-BV and part I of the UPDRS (rs = 0.67, p < 0.05).
ConclusionaaThe PAS-BV presents substantial reliability and validity for patients with PD without dementia. 
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Anxiety disorders affect approximately 264 million people 
worldwide.1 The World Health Organization (WHO) estimated 
a 14.9% increase in the prevalence of anxiety between 2005 and 
2015 due to global population growth and aging. According to 
the Parkinson’s Foundation2 and the American Parkinson Dis-
ease Association,3 anxiety symptoms can affect up to 40% of pa-
tients with Parkinson’s disease (PD). Broen et al.4 conducted a 
systematic review and found that the prevalence of anxiety 

symptoms among patients with PD was 31%.
Anxiety is associated with depressive symptoms,5 reduced 

quality of life, emotional distress, functional weakness, and cog-
nitive deficits in patients.6 Thus, frequent screening of anxiety 
symptoms in the early stages and in the course of PD is impor-
tant for adequate and early-onset therapeutic management.5-7

The literature presents several tools for screening anxiety 
symptoms in the general population, but the construction valid-

Received: March 29, 2020    Revised: May 5, 2020    Accepted: May 26, 2020
Corresponding author: Renilson Moraes-Ferreira, MSc
Department of Sciences of Human Movement and Rehabilitation, Federal University of São Paulo (UNIFESP), Rua Eliza Costa Santos 160, Sao Jose dos 
Campos, Sao Paulo 12245-380, Brazil / Tel: +55-91-99294-1817 / Fax: +55-91-99294-1817 / E-mail: renilsonmoraesferreira@gmail.com

cc  This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.14802/jmd.20031&domain=pdf&date_stamp=2020-09-25


200

J Mov Disord  2020;13(3):199-204
JMD
ity and predictive value of these tools are limited because none 
of them are specific to evaluating anxiety symptoms in PD.8-10 To 
overcome this limitation, Leentjens et al.11 developed the 12-item 
Parkinson Anxiety Scale (PAS), which includes three subscales 
that evaluate persistent anxiety, anxiety episodes and avoidance 
behavior. The PAS is a valid and reliable tool for measuring anxi-
ety in PD patients, and its original version has good sensitivity 
and specificity.12 This tool is easy and brief to administer and 
presents better clinimetric properties than existing anxiety rating 
scales.9 However, its application is limited in countries with cul-
tures and languages that are different from the original version, 
such as for the Brazilian population. Thus, the aim of this study 
was to evaluate the reliability and validity of a translated and 
adapted version of the PAS for Brazilian language and culture.

MATERIALS & METHODS

Design and study participants
The study was a cross-sectional and one-point-in-time evalu-

ation with a retest study. The sample consisted of 55 patients 
with PD without dementia who were further invited and en-
rolled in the physical training project for patients with PD from 
the Pará State University. The patients had a mean age of 64.51 
± 9.20 years old and had been diagnosed with PD for an aver-
age of 6.98 ± 5.02 years. All evaluations were performed before 
patients participated in any intervention (e.g., physical exercise). 
All participants had previously been seen by a neurologist who 
specialized in the evaluation of PD; this neurologist performed 
the assessment of cognitive status and anxiety levels, and only 
patients who met the following inclusion criteria were enrolled 
in the study: (i) stage 1–3 on the Hoehn and Yahr scale (H&Y), 
(ii) stable use of medication, (iii) signed the free and informed 
consent form, (iv) was not performing any kind of regular (≥ 
2x/week) physical training, and (v) no severe cognitive impair-
ments (Mini-Mental State Examination score ≥ 24).12 This re-
search was approved by the ethics and research committee of 
the Pará State University (82885818.6.0000.5167), according to 
the rules of resolution 466/2012 of the National Council for Re-
search Involving Human Beings and according to the Helsinki 
Declaration.

Translation and adaptation of the PAS
The PAS was developed to specifically evaluate the severity 

of anxiety symptoms in PD patients.10 It can be divided into 
three subscales (persistent anxiety, episodic anxiety, and avoid-
ance behavior). The scale consists of 12 questions, each with 
five response options (0, never; 1, rarely; 2, sometimes; 3, fre-
quent; and 4, always).

The PAS was translated into Brazilian Portuguese by follow-

ing the recommendations in the literature.13,14 Four indepen-
dent translators took part in the translation process. In addition, 
two translators who performed the back translation were un-
aware of the original version of the scale. The expert committee 
was composed of researchers who had experience in the appli-
cation of interventions among patients with PD (Figure 1).

Parkinson Anxiety Scale – Brazilian Version
The observer-rated Parkinson Anxiety Scale – Brazilian Ver-

sion (PAS-BV) preserved all the main characteristics of the 
original version. The PAS-BV is composed of 12 questions, each 
of which can receive scores from zero (0) to four (4) for a total 
maximum score of 48 points. The PAS-BV can be divided into 
the persistent anxiety subscale (PA; 1st to 5th questions), which 
measures generalized anxiety disorders; the episodic anxiety 
subscale (EA; 6th to 9th questions), which assesses panic disor-
der; and the avoidance behavior subscale (AB; 10th to 12th 
questions), which assesses anxiety symptoms of agoraphobia 
and social phobia.

Assessments 
All patients were analyzed when they were in the “on” state 

of medication (1–1.5 hours after taking medication). Demo-

Figure 1. Flowchart of the translation process of the Parkinson 
Anxiety Scale (PAS). T1: translator 1, T2: translator 2, T3: translator 
3, BT1: back translator 1, BT2: back translator 2, PD: Parkinson’s 
disease.
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Table 1. Characteristics of the patients with Parkinson’s disease

Variable Values
Age (years) 64.51 ± 9.20

Duration of disease (years)   6.98 ± 5.02

Levodopa + carbidopa (mg)     5

Levodopa + decarboxylase inhibitor (mg) 100

Decarboxylase inhibitor (mg)   25

Dopamine agonist (mg)                 0.18

Anticholinergic (mg)     2

Gender (F/M) 20/35

Hoehn and Yahr stage 1–3

BAI* 19 (6–12)

PFS*   20 (14–26)

UPDRS*
UPDRS part I   23 (20–30)

UPDRS part II 14 (8–22)

UPDRS part III   28 (21–35)

UPDRS part IV 1 (1–1)

PAS-BV*
PAS-BV day 1 20 (5–12)

PAS-BV day 2 17 (5–12)

PAS-BV interviewer 2   16 (12–26)

Education levels

Primary school (%) 49.09

High school (%) 40.00

University (%) 10.91

*median value of 25th and 75th. Values are presented as mean ± stan-
dard deviation unless otherwise indicated. F: female, M: male, BAI: 
Beck Anxiety Inventory, PFS: Parkinson’s Disease Fatigue Scale, UP-
DRS: Unified Parkinson’s Disease Rating Scale, PAS-BV: Parkinson 
Anxiety Scale – Brazilian Version.

graphic data were collected, including gender, age, duration of 
the disease and treatments. We assessed the medication doses 
used by individuals with PD. Furthermore, the following eval-
uations were used: the H&Y scale,15 the Unified Parkinson’s 
Disease Rating Scale (UPDRS),16 the Parkinson’s Disease Fa-
tigue Scale (PFS)17 and the Beck Anxiety Inventory (BAI).18

The evaluations were made by two trained and experienced 
evaluators (Evaluator 1 and Evaluator 2) and at two time points 
(1st day and 2nd day) separated by an interval of 7 days. On 
the 1st day, all evaluations were performed (the PFS, UPDRS, 
BAI, and PAS-BV) by only one evaluator (EV1), and the sec-
ond evaluator (EV2) only administered the PAS-BV. On the 
2nd day, only one evaluator (EV1) administered the PAS-BV. 
There was a 15-minute interval between the PAS-BV evalua-
tions made by the evaluators (EV1 and EV2) on the first day.

Statistical analysis
Data analysis was performed using SPSS version 21.0 soft-

ware (IBM Corp., Armonk, NY, USA). Descriptive statistics 
were used as needed. The Shapiro-Wilk test was used to verify 
the normality of the data. Nonparametric tests were used for 
nonnormally distributed data. Internal consistency was evaluat-
ed by Cronbach’s alpha (a value ≥ 0.70 was considered accept-
able), corrected item-total correlation (a value ≥ 0.30 was con-
sidered acceptable), and corrected item-total correlation (a total 
item correlation value ≥ 0.40 was considered acceptable). The 
test-retest analysis was performed calculating the intraclass cor-
relation coefficients (ICCs). Interrater reliability was assessed by 
the Kappa coefficient. Convergent validity (PAS-BV vs. BAI) 
and divergent validity [PAS-BV vs. PFS and UPDRS (part I, II, 
III, and IV)] were evaluated by Spearman’s correlation test. The 
Bland–Altman plot between the 1st and 2nd day and the evalu-
ators (EV1 and EV2) was used to verify the agreement. We per-
formed post hoc analysis with the sample to assess the power of 
the analysis and found a power value of 0.74. Statistical signifi-
cance was established at p < 0.05.

RESULTS

The study consisted of 55 patients with PD. The clinical and 
demographic characteristics of the patients are presented in Ta-
ble 1. No patients reporting using any antidepressants or anxio-
lytic medication. The PAS-BV score was not significantly differ-
ent from the BAI score (Z = 1.38, p = 0.08). In the test-retest 
analysis and when examining the scores between the evaluators, 
the data were not different (Z = 1.20, p = 0.11) and (Z = 1.41, p 
= 0.07), respectively. The data from the subscales measured by 
the two evaluators were also not different [(PA: Z = 1.31, p = 
0.09), (EA: Z = 1.33, p = 0.09), (AB: Z = 0.52, p = 0.29)].

The Cronbach’s alpha of the PAS-BV was 0.83. We analyzed 
reliability for each subscale: persistent anxiety had a Cronbach’s 
alpha of 0.73, episodic anxiety had a Cronbach’s alpha of 0.71, 
and avoidance behavior had a Cronbach’s alpha of 0.70. In ad-
dition, we used the Cronbach’s alpha coefficients to determine 
how much each item impacts the total PAS-BV score (Table 2).

The ICC between the first and second evaluation (test-retest 
reliability) was 0.88 (0.78–0.93; p < 0.05); the Kappa coefficient, 
representing the interrater reliability, was substantial (0.65); 
and the Bland-Altman plots presented good test-retest agree-
ment and good agreement between the two evaluators for the 
PAS-BV (Figure 2).

Acceptable convergent construct validity was indicated by the 
significant correlation between the BAI and the PAS-BV scores 
(Figure 3A: rs = 0.82, p < 0.05). Good divergent construct validi-
ty was indicated by the nonsignificant correlations between the 
PAS-BV and the PFS (Figure 3B: rs = 0.24, p > 0.05) and the UP-
DRS part II (Figure 3C: rs = -0.10, p > 0.05), part III (Figure 3D: 
rs = -0.21, p > 0.05), and part IV (Figure 3E: rs = 0.03, p > 0.05). 
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consistently, ensuring the accuracy, stability and coherence of 
the instrument.20 PAS-BV retained the reliability aspects of the 
original version.20 In the visual analysis of the Bland–Altman 
plot, the test-retest results indicate that the instrument has a risk 
of bias close to zero, with positive agreement.20

In addition to good reliability, it is essential to have validity, 
which is defined as the interpretation or specific purpose of the 
instrument.19,21,22 The PAS-BV presented good convergent and 
divergent construct validity, as it was correlated with the BAI, 
which also evaluates anxiety symptoms. In addition, the PAS-
BV was not associated with the PFS or the UPDRS. These data 
indicate that the instrument measures exactly what they pro-
pose to measure15,22 and it not significantly influenced by other 
symptoms of PD.5,8,23

Our result shows a significant correlation between the scores 
of the PAS-BV and the UPDRS part I; previous studies have 
shown that anxiety symptoms occur in parallel with other non-
motor symptoms of PD,6,7,24 which are measured by part I of the 
UPDRS.16

The study sought to nullify the observational and environ-

Figure 2. The Bland–Altman plots comparing the results obtained 
for the Parkinson Anxiety Scale – Brazilian Version (PAS-BV) on 
test day 1 and on retest day 2 (A) and the results from interviewer 1 
and interviewer 2 (B).
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Table 2. Internal consistency of the PAS-BV

Items Corrected item- 
total correlation

Alpha if item  
deleted

1. Feel anxious or nervous 0.667 0.812

2. Feel tense or stressed 0.406 0.832

3. Had problems to relax 0.355 0.837
4. �Felt excessive apprehension  

about everyday matters
0.453 0.829

5. �Felt afraid of something bad or  
worse happen

0.590 0.819

6. Felt panic or intense fear 0.689 0.811
7. �Felt lack of air in the face of  

difficult times
0.482 0.827

8. Felt palpitations or rapid heartbeats 0.354 0.836

9. Fear of losing control 0.539 0.823

10. Avoided social situations 0.482 0.828

11. Avoided public environments 0.611 0.817
12. �Avoided specific objects or  

situations
0.388 0.835

PAS-BV: Parkinson Anxiety Scale – Brazilian Version.

However, there was a significant correlation between the PAS-
BV and the UPDRS part I (Figure 3F: rs = 0.67, p < 0.05).

DISCUSSION

The main finding of this study was that the observer-rated 
PAS-BV presented acceptable reliability and validity for patients 
with PD without dementia. Reliability refers to stable and con-
sistent measurements for multiple attempts over time.14,19 Valid-
ity refers to the ability to measure the variable (anxiety) with 
minimal error.14,19

When an instrument is developed to monitor the symptoms 
of a given disease, it is essential to translate and adapt the in-
strument to populations in other countries to account for cul-
tural variations.14 In the case of the PAS, the author highlighted 
the importance of translation and adaptation to other languag-
es and populations with PD.11

The present study was the first to explore the psychometric 
properties of a translated version of the PAS-BV for patients 
with PD without dementia and with a disease staging between 
1–3 on the H&Y scale. The reliability of the PAS-BV (0.83) and 
its subscales – persistent anxiety (0.73), episodic anxiety (0.71) 
and avoidance behaviors (0.70) – were acceptable in the present 
study. Additionally, we identified an acceptable correlation be-
tween the items within the instrument and their high reliability. 
In addition, acceptable test-retest reliability and interrater reli-
ability were observed.

Excellent and substantial reliability indicates an instrument’s 
ability to reproduce the results of a condition in space and time 

A

B
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Figure 3. Correlation between anxiety and the Unified Parkinson Disease Rating Scale (UPDRS), Beck Anxiety Inventory (BAI) and Parkin-
son’s Disease Fatigue Scale (PFS). We identified excellent convergent (A) and divergent validity (B-E) of the Parkinson Anxiety Scale – 
Brazilian Version (PAS-BV) with other instruments, this is fundamental for the accuracy of the scale. 
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mental systematic error that could underestimate or overesti-
mate the reliability and validity of the instrument.25,26 In this 
sense, the evaluators followed the same instructions as the in-
strument, with one not following the other performing the 
evaluations. In the test-retest procedure, an interval of 7 days 
was used so that the results were not influenced by the memory 
of the participants or by the changing symptoms of anxiety.14 In 
all evaluations, only the volunteer and the evaluator were in the 
same neutral environment to avoid constraints and biases.

Although the study presented significant results for clinical 
and research applications, some limitations need to be high-

lighted. The study included participants with PD in stages be-
tween 1–3 on the H&Y scale, making it impossible to extrapo-
late the findings to more severe stages of the disease and to the 
non-PD population. Therefore, our results cannot be general-
ized to patients without these characteristics. In addition, the 
power calculation of the sample size was slightly below 80%, 
but we believe that its value (79%) did not compromise the 
findings of the study. Therefore, we encourage future studies 
with larger sample sizes to further evaluate the applicability of 
the PAS-BV. 

In conclusion, the observer-rated PAS-BV presented accept-
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able reliability and validity for patients with PD without de-
mentia with staging of 1–3 according to the H&Y scale.
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