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Background

Parkinson’s disease (PD) is a progressive

neurodegenerative disease, which has significant

deleterious effects on gait and balance. Falls are

common in PD, occurring up to 68% of people

with PD.1

• The Timed up & Go (TUG): time to rise up

from a seated chair position, walk 3m, turn,

walk back, and sit down.

• Longer TUG test times are associated with decreased mobility

and have moderate predictive ability for falls in people with

PD.2

• Cognitive load has a negative effect on gait in people with PD.3

The assessment of TUG under cognitive dual task condition

(TUG-cognitive) further enhanced identification of fall risk in

PD.4

• To create and test a smartphone app-based assessment of

TUG during normal and dual-task conditions which would

allow patients to monitor their functional mobility at home by

themselves.

Aim

Methods 

Figure 1. Data acquired with the
smartphone strapped onto the
wrist of the user

Figure 2. screenshot of
the animated instruction
for TUG

Figure 3. TUG-Cognitive. To
count the frequency of even
numbers being called out of a
random presentation of
numbers played from the app

Assessed for eligibility

inclusion criteria: 

Healthy: 40-75 years old 
English literate, experience with 
smart devices, 
nil mobility aids

Patients with PD: Same as healthy, 
idiopathic PD, early disease stage 
( H&Y 1-2), 
on stable dopaminergic medication 

Recruitment 
(June 2020-Feb 2021) 

Individuals with PD through 
healthcare professionals 
(convenience sampling) 

Healthy through word of mouth

( snowball sampling) 
Exclusion criteria: 

- Hearing / visual problems 
- Comorbidities affecting 

gait

- Poor balance/coordination 

- Dementia  

Procedures: 

demonstration and orientation of 

app modules 

1 practice trial was given 3 timed 
trial of TUG & TUG-cognitive, 
during which data are 

simultaneously collected via the 
app and stopwatch 

Allocation

Healthy Group (n=10) Parkinson's  Group 

(n=10)

Analysed 

(n=10) Analysed (n=10)

Figure 4: A flowchart of recruitment and method. 

Statistical Analysis 

• SPSS 26.0 (SPSS Inc., IBM)

• Test of normality: Shapiro-Wilk Test

• Spearman’s coefficient for concurrent validity

Results 

Table 1. Characteristics of participant’s age, gender, smartphone usage and Hoehn & Yahr Stage. 

Characteristics Individuals with PD Healthy individuals 

Age, years; Mean (SD) 60.5 (9.1) 52.3 (9.4)

Gender (n) Male: 8 
Female: 2

Male: 4 
Female: 6 

Self-reported smart devices usage, hours/day
Mean (SD)

2.5 4

Hoehn & Yahr Stage  (I-IV) Stage I: 1 
Stage II: 9

NA

TUG (s),  stopwatch vs .app 9.70(1.26) vs. 9.56(1,22) 8.29(1.38) vs. 7.92(1.41)

TUG-cognitive (s), stopwatch vs. app 11.0 (2.9) vs. 10.8 (2.6) 8.6 (1.7) vs. 8.4 (1.8) 

• All 20 participants’ characteristics are shown in Table 1.

Figures 1 (a-d). Results showings correlation of smartphone app against standard clinical measures

and their corresponding correlations n healthy individual and individuals with PD.

Figures 2 (a-d). The Bland Altman plot of smartphone App timing against standard clinical

measures in healthy individual and individuals with PD

Spearman’s correlation 
coefficient
r = 0.88, P < 0.001

Spearman’s correlation 
coefficient
r = 0.77, p < 0.001

Spearman’s correlation 
coefficient
r = 0.93, P < 0.001

Spearman’s correlation 
coefficient
r = 0.96, p < 0.001

1a) 

1b) 

1c) 

1d) 

2a) 

2b) 

2c) 

2d) 
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Discussion & Conclusion 

• Overall, there are moderate to strong associations between smartphone app and stopwatch timing for both TUG and TUG-cognitive, in

healthy individuals and individuals with early PD.

• The smartphone app we created enable accurate assessment of TUG and dual-task TUG (TUG-cognitive) and it is feasible for patients with

early PD to self-administer.

• Smartphone-based mobility assessment could possibly empower patients to track, monitor and manage their disease more proactively.

• Additional work is warranted to explore the feasibility in home-based setting and to validate this app in patients in moderate disease

stage to increase generalizability.


